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RESPONSES TO COMMENTS ON 
DRAFT INTERIM MEASURES REPORT 

REMOVAL AND BIOREMEDIATION OF MINE FILLA MATERIAL 
NAVAL SURFACE WARFARE CENTER CRANE, INDIANA 

DATED JUNE 2000 

Commentor: Peter Ramanauskas - United States Environmental Protection Agency 

Comment 1: In the second paragraph of Section 2.1, in addition to the explanation of the reactivity 
characteristic, note if tests were done on the soils to determine other hazardous waste 
characteristics (Le., corrosivity, flammability, and toxicity). 

Response 1: Section 2.1 has been revised to reflect that corrosivity and flammability were not 
performed based on review of in-situ soil analysis. Toxicity analysis has been performed 
on SWMU specific contaminants and others identified by the US EPA on a total basis 
with a correction factor of 20 used to check if the values were below the toxicity 
characteristic leaching procedure (TCLP) regulatory limits. 

Comment 2: In sections 3.1.2 and 3.1.3, reference is made to totals/arsenic results not exceeding "20 
times the TCLP limit." This should be clarified to state that the totals results multiplied by 
an estimation factor of 20 did not exceed the TCLP regulatory limit. If the TCLP limit is 
exceeded, the material is classified as possessing the hazardous waste characteristic of 
toxicity. As it is currently written, it would appear that the multiplication factor of 20 is 
improperly being applied to the TCLP regulatory limit. 

Response 2: Text in Sections 3.1.2 and 3.1.3 have been revised to clarify how the estimation factor of 
20 was used. 

Comment 3: In Section 5.1, please provide a brief description of the hydroseeding process and why it 
was unsuccessful at the permanent storage areas near Building 154 and 157. 

Response 3: Section 5.1 has been revised with the following text: 

Hydroseeding was performed at Crane using a seed and cellulose binder mix. This mix 
was sprayed directly onto the compost mixture. The cellulose binder holds the seeds in 
place and prevents erosion, and should decrease the rate of water evaporation from the 
soil. However, hydroseeding at the first permanent storage areas, north of Building 154 
and around Building 157 was unsuccessful. The hydroseeding was attempted in the 
summer when it was hot and dry, so insufficient watering may have caused poor 
germination. Also, there is a possibility that it may have been a bad batch of seed or not 
enough seed was applied. Both of these areas, in addition to a third area near Building 
152, were subsequently seeded and watered. Grass is now growing at all of these 
locations. 

Comment 4: Generally, throughout Section 6.0, the Navy cites results for soil VOCs which were 
undetectable, or negligible compared to soil screening levels. Efforts were made in early 
1998 to incorporate the concepts of Norm Niedergang's Directive for Change (December 
1997) memorandum for using Method 5035 for reporting soil VOCs data. Accordingly, 
the approved QAPP contains references to use of EnCore samplers for performing proper 
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VOCs sample collection and the field SOP was modified to include the use of EnCore 
samplers. 

However, the Southwest Laboratory seems not to have been updated to include Method 
5535, Section 8.8 of this SOP, written for analysis of soils, describes the Method 5030 
technique, which is the one that Method 5035 effectively replaced in June of 1997. The 
Southwest SOP is dated July 23,1997. We would like to verify that Southwest 
Laboratories have analyzed EnCore samples appropriately even though the SOP does 
not reflect this. Please document how the soil VOC data has, and is, being generated by 
Southwest Laboratories. 

Response 4: Southwest incorporated method 5035 into their SOP in September of 1998. All Initial 
Characterization Samples (ICS) and Post Excavation Samples (PES) collected during full 
scale operations were collected using EnCore samplers. Appendix A to the lab SOP 
which incorporates provisions for VOC analysis based on a closed system purge and trap 
GC/MS method has been attached for your review. 

Comment 5: Metals results were frequently imprecise. The Navy is referred to the 1996 memorandum 
by Dave Payne on the improvement of soil samples intended for metals analysis by 
sample particle reduction and homogenization prior to sample digestion (Appendix Q of 
the Region 5 Model QAPP). 

Response 5: Precision of the laboratory for metal compounds were assessed through the analysis of 
laboratory duplicates and the calculation of RPD. RPD criteria was established at 0-
25% for soils and compost. 

In the evaluation of ICS, 14% of the batches (or 28 batches) had levels which exceeded 
this 25% for soil. In the 200 batches of samples for metals analYSiS, there were 617 
samples and 4570 actual separate metals analyzed. Only 241 metals compounds were 
flagged as exceeding the RPD criteria which represents 5% of the metals reported. Of 
course, only one replicate is performed in a batch, and all results of that batch are flagged 
accordingly. Similar evaluation of PES finds comparable numbers. There were 299 
samples analyzed for PES metals, which represents 1702 different metal results reported. 
Of these, only 89 resulted in "*,, flags which represent RPD values in excess of 25%. 

The recommendation which Dave Payne makes in his memorandum is for drying soil 
samples prior to collecting aliquots for analysis. This recommendation provides some 
interesting ideas for "wet" soil samples, however, most ICS samples and PES samples do 
not usually contain a sufficient amount of water which would alter the precision of the 
result to a Significant level. 

Comment 6: While numerous paragraphs throughout Section 6.0 indicate that there were cases where 
QC acceptance ranges were exceeded for certain analyses, there is very little indication 
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as to how far out of range the off spec QC data actually was. Please provide further 
definition of the ranges for off spec data. 

Response 6: Additional data has been provided throughout Section 6.0 to provide data ranges for the 
small percentage of data which was out of QC specifications. 

Comment 7: Please submit the following data sets for EPA review: 

1. Initial characterization samples MFA1CS503, MFA1CS519, MFA1CS570, and 
MFA1CS574FD for explosives compounds (8330 analysis). Include sample 
collection documentation sheets/holding time information, extraction logs, 
continuing calibration results, raw data and chromatograms including 
confirmatory column data, and all supporting sample QC data (including field 
duplicates) for respective sample data groups. 

2. Initial characterization samples MFAICCS588, MFAICCS589, and MFAICCS590 
for metals analysis (including mercury), Data should be provided for all analytes 
and all supporting QC sample data (including field duplicate data) for the 
respective metals. 

3. For Post-Excavation Samples MFAPES274, MFAPES276, and MFAPES278, 
submit data packages as outline in item #1 above for the explosives parameters. 

4. For Windrow #13, submit sample data constituting the "Day Last" determination 
(Le., all the individual cross-sections that were analyzed) for the explosives 
determination. Level of QC documentation should be at the level of item # 1 
above. 

5. Submit the sample data package for BI0-S-061 "Day Last" [Day 8] (Le., all the 
individual cross sections that were analyzed) for the explosives determination. 
Level of QC documentation should be at the level of item # 1 above. 

6. Select 3 of the 7 Windrow Monitoring samples reported as estimated values as 
described in the third paragraph of page 6-10, Section 6.2.5.2. Submit the 
explosives data packages as outlined in item #1 above. 

Response 7: 1. ICS samples for explosives has been provided for EPA review in the following 
order: 

a) MFAICS503 and associated Rinse Blank 
b) MFAICS519 
c) Rinse Blank (CRAR0406) associated with sample MFAICS519 
d) Field Duplicate (MFAICS555)associate with MFAICS503 and 

MFAICS519 
e) MFAICS570 and MFAICS574FD 
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f) Rinse Blank (MFAICSRB042498) associated with samples 
MFAICS570 and MFAICS574FD 

2. MFAICS588 andMFAICS590 have been provided for your review for metals 
analysis. Note however, sample MFAICS589 was only analyzed for Volatiles. 
The remaining samples from the analytical batch have been included for your 
review for metals including mercury (MFAICS582, MFAICS584, MFAICS585, 
MFAICS587, MFAICS591, and MFAICS593). 

3. Data has been submitted. 

4. Data has been submitted. Analytical data package contains a field duplicate and 
a rinse blank. 

5. Data has been submitted. 

6. Data has been submitted. 

Comment 8: In sections 6.2.4.1 and 6.2.5.2, it is mentioned that noted temperature blank exceedances 
(Le., exceeding 4 degrees C) should not impact results. However, this may not be true, 
especially in the case of Method 8330 nitroaromatic or volatile aromatic compounds. In 
these cases, it would be of interest to know what the overall holding time was from time of 
sample collection to time of analysis (or extraction). Perhaps some of this data could be 
flagged as "low bias" as well. 

Response 8: Section 6.2.4.1 pertains to PES soil samples collected by MK. There were 41 of 209 
samples that were received at a temperature range between 6.2 and 6.8°C. These 
samples did not remain at this temperature from time of collection to time of extraction. 
They left the site, iced and cooled to approximately 4°C, but by the time they reached the 
laboratory were at temperatures greater than 6.0°C. The lab would have then stored 
these samples in a refrigerator bringing their temperature back down to approximately 
4°C. The samples were analyzed for metals by Method 6010B, Explosives by Method 
8330, and/or Volatiles by Method 8260. Method 6010B makes no provisions for 
temperature preservation of samples, therefore; the metal results are not impacted by the 
elevated temperature. The first step in the preparation of soil samples for analysis by 
Method 8330 requires samples to be dried at room temperature or colder to a constant 
weight. The lab air dries samples at room temperature, approximately 21°C, so receiving 
samples between 6.2°C and 6.8°C will not affect this analysis either. vac analysis by 
method 8260 would be affected by temperature, however the impact of 0.8°C outside of 
temperature limits seems negligible when considering that all analytes were at least four 
orders of magnitude below the cleanup objectives. 

Section 6.2.5.2 pertains to the Windrow samples collected by Toltest for the analysis of 
Explosives. As stated above, the first step in the preparation of soil samples for analysis 
by Method 8330 requires samples to be air dried at room temperature or colder to a 
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constant weight. The lab air dries samples at room temperature, therefore, the samples 
are not maintained at 4±. 2°C once they reach the lab so the slightly elevated temperature 
of the samples when received would not likely impact the analytical results. 

Comment 9: In Section 6.2.4.2, it is stated that only one rinsate blank was collected for the field 
samples. The Navy must follow the rinsate blank collection frequency noted in the 
approved QAPP Section 4.6.2. 

Response 9: The required frequency of one rinse blank for every 20 samples has been followed. There 
were 105 PES samples collected by Toltest, of these 14 were trip blanks, 1 was a rinse 
blank, 10 were field duplicates (which are not included because they don't require a 
separate rinse between samples), and 41 were collected by Encore samplers that are 
considered disposal equipment. Therefore, 39 Toltest samples collected with non
disposable equipment, which requires rinsing between samples are included in this 
report. Rinsate blanks are collected every 20 samples (ie. After sample 20,40,60, etc.). 
The next PES sample collected for analysis (40 th sample) is scheduled to have a rinse 
blank collected with it. 

Comment 10: On page 6-11, the third paragraph mentions that surrogate recoveries were low in cases 
where high TNT concentrations were found. These results are attributed to a matrix 
effect. However, if the samples had to be diluted, what is the possibility of this being an 
effect of dilution? 

Response 10: In many of these cases, TNT concentrations were still within the linear range of the 
instrument, and subsequent dilutions were not required. As an example, the results of 
analysis for sample BIOS06100032 have been included for your review. From the primary 
column chromatographic report it is apparent that the surrogate; 3,4-DNT suffers from 
interference from the TNT peak. Both compounds have response times within 0.61 
minutes of each other. Second column confirmation has retention times that do not 
provide as much overlapping of peaks, however, the lab consistently reports all surrogate 
recoveries from the primary column, thus resulting in the elevated surrogate recovery 
when high concentrations of TNT exist. 

Comment 11: Please provide a brief description of the rationale for the Initial Characterization Sampling 
around buildings 151 and 160 as these areas are not included in the Soil Excavation Plan 
for Mine Fill A (FSOP Appendix E1) dated 02/09/1998. 

Response 11: Characterization Sampling near Building 151 and Building 160 was done at the Navy's 
request on 3/30198. Due to construction activities scheduled near those buildings, 
characterization sampling was performed using the grid sampling procedure in areas of 
potential contamination: near vents, roof drains, and swales. This was not done to 
characterize the entire building, but rather to identify possible sources of contamination in 
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the area before other site work could be performed. 

Comment 12: Please provide figures in Appendix J showing final disposition of Windrows 9, 11, 13, 14, 
24, and 36. Also provide a figure showing location of the staging area containing 
Windrows 92, 93, 98, 101, and 102. 

Response 12: Windrows 9 and 36: Drawing J1 page 1 of 4 has been revised to reflect the placement of 
these windrows. 

Windrows 11, 13, 14, and 24: These four windrows were field applied. As stated in 
Section 5.1, "some compost material was field applied to promote vegetative growth." 
Compost was added to the front berm at Building 154 and to the area near Building 158 
prior to seeding in the spring. The disposal and field application of these four windrows 
took place on 3/21/99. 

Windrows 92, 93, 98, 101, and 102: These windrows were staged at the temporary 
staging area, and at this time are still awaiting final placement. Until final placement is 
made, or the temporary staging area is re-identified as the final staging area, these 
windrows will not be placed on the figures. 

Comment 13: Figure J1 (Page 1 of 4) shows the Grid #40 has been backfilled with Windrow #97. 
However, as noted on Figure G1 and in Table 3-2, Grid #40 is still awaiting excavation 
along with 16 other grids. Please clarify this. Note that the remaining grids (23, 24, 26, 
29,33,34,35,36,38,40,131,132,133,135,171,172,173) may be excavated and 
processed at the Navy's discretion. 

Response 13: Initially, Windrow 97 was placed in the permanent placement area. However, it was later 
dug out and put on the berms at B-154 as top cover. This was done because the original 
compost which was placed in the berms had settled down approximately twelve inches. 
Windrow 97 was placed on top to bring it back up to the desired grade. The grids that it 
covered were initially reported as Grids 1, 2, 3, 13, 14, 39 and 40. However upon re
evaluation, it has been determined that Windrow 97 was placed on top of grids 1, 2, 3, 13, 
14, & 122 - 127. Figure J1 has been corrected. 
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DRAFT INTERIM MEASURES REPORT FOR REMOVAL AND BIOREMEDIATION OF MINE FILL A MATERIAL, NSWC CRANE, 

CRANE, INDIANA - DATED JANUARY 2000 

Commentor: Bill Gates, Southern Division RPM 

Item No. Sectionl Comment Response 
Page 

1. Page 3- Figures C1 - C4 are referenced for grid locations. Figures C1 through C4 in the January 2000 draft IMR were Post-
1, Figures C1 - C4 are labeled soil sampling results. Excavation Characterization Sample Results. These figures 
Section These figures are referenced during a discussion of have been moved to Appendix G, re-numbered as Figures G1 
3.1.1 initial characterization samples. Clarify that Figures C1 through G4, and renamed to clarify that they are post-excavation 

- C4 reflect post-excavation sample results. sample results. Appendix C now contains newly generated 
figures (C1 through C6) showing Initial Characterization Sample 
Results. 

2. Figures Include reason per grid why soil exceeding all remedial A new table (Table 3-2) has been generated to provide 
C1 - C4 goals was left in place. Footnote? explanations for areas that exceeded remedial goals. A note 

has been added to Figures G1 through G4 to reference this 
table. 

3. Appendix One page, Summary of Windrow Sampling, was The information included in Appendix G in the January 2000 
G provided prior to Windrow 01. It included Windrow S- draft IMR has been moved to Appendix I. The Summary of 

001 - M-050. Like information for Windrows 51 - 102 Windrow Sampling table has been expanded to include all 
was not provided. windrows. 

Commentor: Christine Freeman, NAVSURFWARCENDIV Crane 

Item No. Sectionl Comment Response 
Page 

General Various Remove quotation marks from the "A" in Mine Fill A The quotation marks have been removed throughout the plan. 
(and "B" in Mine Fill B) throughout the plan. 

1. p. iv The correct acronym for Rockeye is RKI. Please make The Rockeye acronym has been revised on the Acronyms page 
change throughout plan. and in the text. 

2. p. 1-1 §1 Rewrite last sentence as, "MFA (SWMU 12/14) and the The requested change has been made. 
~3 . ,,"{previously identified in ~2). 

3. p.1-2 a) lli. Delete the sentence, "Production was resumed The requested changes have been made. 
§1.1 in 1980, and MFA currently produces 2,000-pound 

aerial bombs." 
b) ~ In metals of concern add Mercury 

1Q Rewrite second sentence as, "Concentrations of 
individual constituents RDX in the soil range from non-
detect to 15,300 mg/kg ~." 

1 of 7 6126/2000 
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Item No. Sectionl Comment Response 
Page 

4. p.1-4 Last bullet should read, ''Transportation and disposal The requested change has been made. 
§1.2 backfill of the ... " 

5. p. 1-4 Rewrite first sentence as, " ... is organized into Affie The revised report has nine sections, therefore, this change was 
§1.3 eight sections ... " not made. 

6. p.1-5 a) FCR-FS-002 In the description column, add a a) The requested change has been made. 
Table 1-1 void notation for this FCR. b) The table has been revised to include revisions 1 and 2. 

b) FCR-FS-008 Add revisions 1 and 2. c) A note was added to the "Description" column of the table to 
c) FCR-FS-009 Add no final approval given (could indicate that no final approval was given for this FCR. 

not find a signed approval copy). d) A note was added to the "Description" column of the table to 
d) FCR-FS-011 Add that only approved portion of indicate that only the removal of the PETN requirement was 

FCR was the removal of PETN requirement on all approved. 
samples except initial characterization. e) The "no" box has been checked. 

e) FCR-FS-016 Mark the "no" box in the Regulator f) The table has been revised to include revision 1 and the 
Approval/Notification Recommendation section. approved signature page has been included in Appendix A. 

f) FCR-FS-018 Add revision 1 and include g) The table has been revised to include revision 1. 
approved signature page (copy of the FCR is h) FCR-FS-025, Rev. 1, has been added to Table 1-1. 
provided with these comments). i) FCR-FS-027 has been added to Table 1-1. 

g) FCR-FS-021 Add revision 1. j) Table 1-1 Note has been revised as requested. Additional 
h) Add FCR-FS-025 Rev 1 1/19/00 for Disposition of text has been added to this note as described in the 

reject rocks from screener site (copy of the FCR Response 22. 
is provided with these comments). 

i) Add FCR-FS-027 2/1/00 for Consolidate 
excavation completion report and compost 
completion report (copy of the FCR is provided 
with these comments). 

j) Table 1-1 Note should read, "FCRs 4,5, 19, 20~ 
22.24, and 26 did not affect ... " 

7. p.2-1 The first phrase is not a sentence. Disagree - it is a sentence. "On-site bio-treatment" is the 
§2.1 ~1 subject and "complied" is the verb. 

2 of 7 6/26/2000 
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Item No. Sectionl Comment Response 
Page 

8. p.2-1 Rewrite paragraph as follows, "Based on the The Biofacility was not built to meet all applicable hazardous 
§2.11[5 classification of the soils to be treated as non waste codes, standards and regulations. It meets most of the 

haz:ardous waste, tlhe Biofacility and buildings were requirements, however, due to the lack of secondary 
designed and built to meet hazardous waste aQQlicable containment in some areas (buildings, asphalt, ponds), all 
codes, standards, and regulations. Based on the hazardous waste requirements are not met. The referenced 
classification of the soils to be treated as non- sections were re-written as follows: 
hazardous waste, the Biofacilit~ was approved as a "The Biofacility and buildings were designed and built to meet, or I 
solid waste and contaminated media treatment facility exceed, all applicable codes, standards, and regulations. Based 
meeting the applicable codes, standards, and on the classification of the soils to be treated as non-hazardous 
regulations. waste, the Biofacility was approved as a solid waste and 

contaminated media treatment facility." 
9. p.3-1 a) lli. In the next to the last sentence, should the a) "Some" is the correct word in 1[1. It has been changed to 

§3.1.2 word "some" by "same" in reference to where the "selected" to eliminate confusion. 
locations of samples were to be collected? b) The constituents from 1[2 have been moved to section 1 .1. 

b) ~ These constituents of concern should be listed The listing of compounds in section 1.1 have been split into 
with section 1.1 so all parameters analyzed for "RFI" and "Generator Knowledge" for each class of 
are in one location. A table could be used if there compounds. Additionally, the compounds have been 
is a concern over confusing reference from presented in columns for easier reading. 
Halliburton and generator knowledge. 

10. p.3-1 In the second sentence replace "Initial characterization "Initial characterization sampling" has been changed to "ICS" as 
§3.1.3 sampling" with "ICS" and the word "of' is in bold or a requested. The word "of' looked different due to a copier quality 

different font (or something, it looks different). problem that affected the appearance of the text on the right side 
of the page. The problem has been corrected. 

11. p.3-2 a) lli. A description is made of how the trommel a) The trommel screener and the Powerscreen unit that 
§3.2 screener operated. Please add a description for replaced it operated in a similar manner, with the primary 

the Powerscreen screener. difference being the increased production rate of the 
b) ~ In the last sentence, Appendix H is mentioned Powerscreen unit. Text has been added to Section 3.2 to 

before Appendices F and G. Is there anyway clarify this. 
around this? Appendices should be in the same b) The appendices have been rearranged and additional 
order they appear in the text. appendices have been added. Appendices are now in the 

order that they are referenced in the text. Refer to the new 
Table of Contents for the revised listing and ordering of 
appendices. 
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Item No. Section/ Comment Response 
Page 

12. p.3.3 a) Add a column for the cumulative amount of soil a) A column for cumulative volumes has been added to both 
Table 3-1 that was excavated and screened. excavated and screened tables. 

b) When the quantity of material b) The amount of excavated material from both MK and Toltest 
excavated/screened was added, it equaled has been converted to tons for consistency purposes. The 
19,115 cubic yards, but the executive summary amount of soil excavated is 20,209 tons and all references to ! 

and §1.0 1[5 states that there was approximately excavated volumes are consistent with this value. 
20,000 cubic yards of soil that was excavated 
and screened. Please make these numbers 
consistent. 

13. p.4-2 Rewrite first sentence as, "Each G.Qontracts wefe was The requested change has been made. 
§4.21[2 awarded ... " 

14. p.4-2 a) Rewrite the third sentence as, " ... homogenized a) The requested change has been made. 
§4.31[1 each m* load by mixing ... " b) The requested change has been made. 

b) Rewrite sentence eleven as, " ... delivered to the c) The sentence has been deleted. 
compost windrow in covered trailers or by loader d) The requested change has been made. 
bucket." 

c) Delete sentence twelve, " ... self powered 
hopper/conveyor. .. " or add that the use of the 
hopper/conveyor was stopped and the loader 
bucket used. 

d) Rewrite last sentence as, " ... is summarized in 
Table 4-2 and Table 4-3 shows the quarterly 
cumulative amount of amendments used." 

15. p.4-2 Rewrite second sentence as, " ... made at least two or The requested change has been made. 
§4.31[2 three passes ... " 

16. p.4-2 a) §4.3113 and 114 Add to these paragraphs the use a) The size and location descriptions for half-sized windrows 
§4.31[3 of Building N half sized windrows. Reference have been added and a reference to FRC-013 has been 
and 1[4 and use FCR-FS013 for wording and descriptions made. 
and all of as necessary. b) Information regarding field sampling of half-sized windrows 
§4.4 b) §4.4 The half sized windrow information should was added to section 4.4. 

also be included throughout this section when 
sampling locations and number of samples are 
discussed. 
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Item No. Sectionl Comment Response 
Page 

17. p.4-3 a) Add a column for the cumulative amount of soil a) Cumulative column has been added. 
Table 4-1 that was processed. b) The amount of processed material from both MK and 

b) When the quantity of soil processed was added, TolTest has been converted to tons for consistency 
it equaled 20,922, but §4.0 ~2 states that there purposes. The amount of processed material is 21,174 tons 
was approximately 20,000 cubic yards of soil that and all references to the processed material are consistent 
was processed. Please make these numbers with this value. 
consistent. c) A note has been added to Table 4-1 to explain the cut-off 

c) In the Table 4-1 note section, state what was used. 
used as the cut off for each month (day last, day d) Values have been verified in order to ensure each windrow 
lab results were received, or when windrow was has been used in determining cumulative volumes. 
unloaded). I could not seem to find a pattern. e) The quantities of soil processed and screened do not match 

d) Also when looking back at Quarterly Interim exactly because one quantity (soil processed) is a field 
Progress Reports, windrows 49 and 50 are not estimate and the other (soil screened) is an actual scale 
recorded in a cumulative column in an MK or measurement. The quantities reported in the revised IMR 
TolTest report. Were the windrows included in are 21,174 tons processed and 20,209 tons screened. An 
the cumulative for this report? explanation has been added to Table 4.1 to account for the 

e) How is it that more soil was processed (20,922) disparity. 
than was screened (19, 115)? 

18. p.4-4 a) Fill in missing disposal dates for Windrows 48, a) The missing dates have been added to the table. 
through 49, 50, and 83. b) The missing information has been added to the table. 
4-6 Table b) Fill in missing level attained and disposal c) The empty cells at the bottom of columns have been colored 
4-2 locations for Windows 101 and 102. black. 

c) In the Total line, use some type of pattern fill or 
shading for the columns that remain empty (do 
not have totals). 

19. p.4-7 a) Add columnslrows showing quantities of a) The table has been expanded to include the quantities of 
Table 4-3 amendments that were used per quarter. amendments used per reporting period. Quantities are 

b) Modify the title of Table 4-3 and text on page 4-2 included in tons and are taken from the recipe sheets for 
§4.2 ~1 to reflect a change in the contents of the each windrow (included in Appendix I) with pounds 
table. converted to tons. Also, a note has been added to the table 

to indicate that quantities used are field estimates. 
Additional notes added to the table clarify which windrows 
are included in each reporting period. 

b) The title of Table 4-3 and the text in the referenced section 
have been revised to indicate that the table contains 
amendment quantities received and used. 
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RESPONSES TO COMMENTS 
DRAFT INTERIM MEASURES REPORT FOR REMOVAL AND BIOREMEDIATION OF MINE FILL A MATERIAL, NSWC CRANE, 

CRANE, INDIANA - DATED JANUARY 2000 

Item No. Sectionl Comment Response 
Page 

20. p.4-13 a) This section, §4.6 Disposal of treated soil, should a) The section has been re-numbered as requested and 
§4.6 be renamed, §5.0 Disposition of treated compost renamed "Disposition of Treated Compost Soil and 

soil. Decontaminated Rocks." Subsequent sections have been 
b) In the third sentence, it is discussed that the re-numbered, as required. 

departing trucks are weighed to determine the b) A sentence was added to indicate that the weighing 
weight of compost exiting the Biofacility. Please requirement was removed with FCR-FS-021. 
incorporate into text that FCR-FS021 deletes the c) Information regarding the mulching, seeding, and 
requirement to weigh outgoing compost filled hydroseeding activities has been added to the newly named 
trucks. Section 5.0. 

c) Discuss mulching and seeding operations by MK d) Information regarding the staging area and the two 
and TolTest, TolTest failed attempt at permanent storage areas has been added to Section 5.0. 
hydroseeding, and TolTest reseeding MK 
backfilled areas. 

d) Discuss staging area and permanent residential 
placement area. 

21. p.6-1 Reference FCR-FS015 deleting requirement for two The requested change has been made. Note that with re-
§6.2 ~2 time-integrated air sampling campaigns and replacing numbering of the sections per Response 20, the referenced 

with visual monitoring. information is now in Section 7.1. 
22. Appendix a) FCR-FS-004 is included after FCR-FS-017 it a) FCR-FS-004 is included after FCR-FS-017 because it is an 

A should be after FCR-FS-018, but there should be attachment to that FCR. Text has been added to the note in 
some clarification as to why it is included since Table 1-1 to clarify that FCR-FS-004 did not affect MFA work 
the Table 1-1 note states that it not included. but a comment to this FCR was the basis for the generation 

b) Add the following FCRs to this appendix FCR- of FCR-FS-017. 
FS-018 Rev 1 signed approval page, FCR-FS- b) The referenced FCRs have been added to the appendix. 
025 Rev 1, and FCR-FS-027 (copies of the FCR 
is provided with these comments). 

23. Appendix a) fhM Remove the reference, "(Awaiting files a) The requested change has been made. 
B from field)". b) Copies of the manifests have been included in Appendix B. 

b) Include copies of the Contaminated Scrap 
Manifest that were submitted by TolTest. 
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RESPONSES TO COMMENTS 
DRAFT INTERIM MEASURES REPORT FOR REMOVAL AND BIOREMEDIATION OF MINE FILL A MATERIAL, NSWC CRANE, 

CRANE, INDIANA - DATED JANUARY 2000 

Item No. 

24. 

25. 

26. 

27. 

28. 

7 of 7 

Sectionl 
Pace 
Appendix 
C 

Appendix 
D 

Appendix 
F 

Appendix 
G p. G-1 

Appendix 
H 

Comment 

This appendix should be renamed "Initial 
Characterization Sampling Grid Location Drawings" 
and ICS marked on drawings. If ICS grid locations are 
not what are shown then they need to be shown here. 
This appendix needs a little explanation. For instance, 
Grid #1 of Appendix C shows grid #1 as 'meets 
industrial clean-up objectives' yet Appendix D shows 
that grid #1 was excavated. Which is right? 

Where are the post excavation drawings showing areas 
that started as undetected or below residential, were 
excavated to residential or industrial, or contamination 
still remains above industrial? My point is that we need 
to see ICS grid before excavation started, then post 
excavation drawings showing what the result of the 
cleanup was, and then backfill maps showing where 
the soil was returned. 
Change the note in parenthesis from two binders to 
three binders. 

a) There were two permanent placement areas at 
MFA; additional information will have to be 
obtained from TolTest. 

b) TolTest also conducted additional backfilling in 
some MK areas at B-154 (used Windrow 97 to 
cover grids 1,2,3,13,14,39,&40) and B-158/159 
(used windrows 99 & 100 to cover all grids) 

c) Where is the associated final survey information? 
d) Need to see locations where the rocks backfilled? 

Response 

The appendix has been renamed as requested. Drawings 
showing the ICS results by grid have been generated and 
included in this appendix. 

The drawing in Appendix C was correct. The drawings initially 
included in Appendix C were post-excavation sample results. 
These drawings have been moved to Appendix G and renamed 
to avoid being confused with ICS drawings. ICS drawings have 
been generated and are now located in Appendix C. 
Additionally, headings have been added to the table in Appendix 
D to clarifv the tvoes of samoles. 
The drawings you requested are included as follows: 
• Appendix C: ICS grid before excavation 
• Appendix G: PES grid following excavation 
• Appendix J: Backfill maps showing where treated compost 

was placed. 

The information in Appendix G has been moved to Appendix I. 
The information in this appendix is now on double-sided sheets 
and included in one binder. The note on the appendix cover 
sheet has been revised to reflect this. 
a) Additional backfill information has been obtained from 

TolTest. All TolTest backfill information has been 
transferred to the MK generated backfill drawings for 
consistency. Backfill drawings are now included in Appendix 
J. 

b) Additional backfill information has been obtained from 
TolTest and added to the appropriate drawings. 

c) RiQ~lr~!!rrvJYl1i:~wihgs h~"'l4t~aan adq~!:l'in """" "" Iwingl111as 

d) Figure J-4 in the revised report shows the location where the 
rocks were backfilled. 
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EXECUTIVE SUMMARY 

This interim measures report has been prepared by Morrison Knudsen Corporation (MK) for Southern 
Division, Naval Facilities Engineering Command. This report documents the actions completed for the 
identification, removal, and treatment through bioremediation of explosives-contaminated soil near 
Buildings 152, 153/154, 157, and 158/159 at Mine Fill A (MFA) at Naval Surface Warfare Center 
(NSWC) Crane in Crane, Indiana, and the subsequent on-site backfill of the treated material. This report 
also covers investigation sampling at MFA Buildings 151 and 160, where no impacted soil exceeding 
cleanup criteria was identified. The report summarizes the work actions performed pursuant to the 
requirements of the approved Full-Scale Operational Plan [MK, 1998a] and the Quality Assurance 
Project Plan [MK, 1998b]. The field work was performed by MK from April 1998 to March 1999 and by 
TolTest, Inc. from April 1999 to September 1999. 

The scope of work included the following: 

• Collection and analysis of 617 initial site characterization samples from 203 grids of potentially
impacted soil at MFA. 

• Excavation and screening of 20,209 tons of explosives-contaminated soil identified in the site 
characterization with limitations at some locations based on physical constraints such as 
buildings, railways, roads, etc. 

• Collection and analysis of 299 confirmation samples at MFA that included sampling of 
excavations to verify that all soil exceeding the cleanup goals was removed (to the extent 
possible). 
Transportation of excavated, screened material to the on-site Bioremediation Facility for 
treatment. 
Treatment of the contaminated material at the Bioremediation Facility through composting to 
reduce the levels of the contaminants of concern to below the target cleanup goals. 
Confirmatory sampling of treated material to ensure cleanup goals were achieved. All treated 
material met either the industrial or residential cleanup levels for the constituents of concern. 
Transportation of the treated material back to MFA and backfilling the material or staging it for 
future use. A total of approximately 37,024 tons of compost was returned to MFA. 

All interim measures work actions have been completed in accordance with the approved plans and 
approved field changes with the exception of work at 17 grid sections (23, 24, 26, 29, 33, 34, 35, 36, 38, 
40, 131, 132, 133, 135, 171, 172, and 173) near Buildings 153/154 which have not yet been excavated. 
These areas will be addressed following completion of supplemental toxicity testing of previously treated 
compost, as agreed to with the United States Environmental Protection Agency. An addendum to this 
report will be prepared to address work in those areas. No further action is recommended for all other 
areas surrounding Buildings 153/154 and all deSignated areas around Buildings 151, 152, 157, and 
158/159 at MFA. 
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1.0 
INTRODUCTION 

This interim measures report (IMR) has been prepared by Morrison Knudsen Corporation (MK) for 
Southern Division, Naval Facilities Engineering Command. This report documents the actions 
completed for the identification, excavation, on-site treatment through bioremediation (composting) of 
explosives-contaminated soil, and on-site backfill/staging of compost at Mine Fill A (MFA) at Naval 
Surface Warfare Center (NSWC) Crane in Crane, Indiana. This IMR summarizes the work actions 
performed pursuant to the requirements of the approved Full-Scale Operational Plan (FS-OP) [MK, 
1998a] and the Quality Assurance Project Plan for Full-Scale Operations, Soils Bioremediation Facility 
(FS-OAPP) [MK, 1998b]. The field work was performed by MK from April 1998 to March 1999 and by 
TolTest, Inc. from April 1999 to September 1999. Five progress reports were generated by MK and 
TolTest during this period to document the work completed during prescribed periods. Information 
provided in the progress reports and various field documentation were used in developing this IMR. 

NSWC Crane, located in southwestern Indiana, provides support for equipment shipboard weapons 
systems and ordnance. This site also supports Crane Army Ammunition Activity (CAAA), which includes 
production and renovation, storage, shipment, and demilitarization and disposal of conventional 
ammunition. Explosive-compounds contaminated soil resulting from the above operations have been 
identified at MFA (also known as solid waste management unit (SWMU) 12/14), and three other 
SWMUs: (Ammunition Burning Ground (ABG) (SWMU-03/10), Rockeye Munitions Facility (RKI) 
(SWMU-10/15), and Mine Fill B (MFB) (SWMU-13/14». 

To reduce or eliminate the potential for contaminant migration, NSWC Crane evaluated its 31 SWMUs to 
determine which ones would be amenable to accelerated cleanup actions, otherwise known as Interim 
Measures (1M). NSWC Crane submitted a proposal to the United States Environmental Protection 
Agency (U.S. EPA) to conduct 1M cleanup actions at selected SWMUs. MFA and the other three 
SWMUs mentioned above were identified for 1M cleanup due to explosive contaminants in the soil. 

Based on past success at other Department of Defense (DOD) facilities, as well as other factors 
(including cost and contaminated soil transportation requirements), excavation and on-site ex-situ 
bioremediation of the contaminated soils was selected as the preferred treatment alternative for the 1M 
at MFA, ABG, RKI, and MFB. Bioremediation has proven to be successful at other sites having 
explosive contaminated materials [Weston, 1993]. SWMU 33/00 was identified as the treatment location 
of the affected soil (Bioremediation Facility). The Bioremediation Facility (Biofacility) was constructed by 
MK from March 1996 to June 1997. The Biofacility area is a 5%-acre complex located in the southwest 
quadrant of NSWC Crane near the Crane Landfill as shown on Figure 1-1. It is comprised of three 
compost buildings each measuring 300 feet long by 70 feet wide by 18 feet tall, a vehicle 
decontamination facility, two lined storm-water collection ponds, a diesel storage tank, amendment 
storage area, and a field laboratory and administration facility. A description of the facility is provided in 
Section 3.0 of the FS-OP [MK, 1998a] and the details of the facility are included in the Construction As
Built Report [MK, 1998c]. 

The first phase of the 1M process consisted of a pilot-scale bioremediation operation that evaluated 
several mix recipes and provided lessons learned, a final recipe for full-scale operation, and cleanup 
goals for treated soil. Results and discussions of the pilot-scale operations are provided in the Pilot
Scale Treatability Test Report [MK, 1998d]. The second phase of the 1M process consisted of 
excavating impacted soils and full-scale operation of the Biofacility for treatment of the soils. This IMR 
documents the identification, excavation, and treatment of 20,209 tons of impacted soil from MFA and 
the backfilling of the approximately 37,024 tons of generated compost. 
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1.1 SITE BACKGROUND 

MFA is located in the west-central portion of NSWC Crane situated along Highway H-17, as shown on 
Figure 1-1. MFA consists of 29 buildings, which have been used to assemble mines, depth charges, 
rocket heads, aerial bombs, and projectiles. MFA began operation in 1942 with the loading of depth 
charge bombs. The area was also used during the Korean and Vietnam wars. Production rates are not 
available for other periods, but over six million bombs were manufactured at MFA and MFB during the 
Vietnam War [Halliburton, 1992]. MFA continued to produce ordnance until 1975, when production was 
suspended. Demilitarization activities that include ordnance disassembly and decommissioning are also 
performed in this area. Prior to 1980, a variety of liquid wastes were disposed of on-site without 
treatment. Explosive-contaminated wastewater was discharged into unlined ponds or into storm drains 
and ditches. Wastewater generated from cleaning operations was discharged into an unlined pond. 
Oily waters, battery acids, paint thinner, acetone, boiler blowdown, and solvents were dumped behind 
buildings or into ravines. Waste hydraulic oil was spread on dirt roads. Since the early 1980s, treatment 
plants have been built, wastewater streams have been connected to the sanitary sewer, and oils and 
solvents have been collected, segregated, and either recycled, sold, or disposed of properly [Halliburton, 
1992]. As a result, the major sources of contamination were from wash-down operations prior to 1980 
and the exhaust ventilation system. 

The areas at MFA where soil was impacted by the waste discharges were around Buildings 152, 
153/154, 157, and 158/159. Buildings 151 and 160 were investigated but no exceedances of cleanup 
objectives were identified. The constituents of concern for MFA include compounds that were identified 
in the Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) Phase I 
Environmental Monitoring Report for MFA [Halliburton, 1992]. Additional compounds were added to 
those identified in the RFI based on generator knowledge and process operations at MFA to ensure that 
solvent-contaminated soil, or characteristic wastes, were not transported to the Biofacility for 
composting. Compounds identified from both sources include the following: 

Explosives: 
RFI 
• Pentaerylthritol tetranitrate (PETN) 
• 2,4,6-trinitrotoluene (TNT); 
• cyclotrimethylene trinitramine (RDX) 
• cycloteremethylenetetranitramine (HMX) 

tetryl; trinitrobenzene (TNB) 
1 ,3-dinitrobenzene (DNB) 

• nitrobenzene (NB) 

Generator Knowledge - no additional compounds 

Metals: 
RFI 
• aluminum 
• barium 
• cadmium 

Generator Knowledge 
• arsenic 
• selenium 

Volatile Organic Compounds (VOCs): 
RFI 
• Dichloromethane (methylene chloride) 
• acetone 

methyl ethyl ketone (2-butanone) 
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• 4-amino-2,6-dintrotoluene (4A26DT) 
• 2-amino-4,6-dintrotoluene (2A46DT) 
• 2,4-dinitrotoluene (24DNT) 
• 2,6-dintrotoluene (26DNT) 
• 2-nitrotoluene (2NT) 
• 3-nitrotoluene (3NT) 
• 4-nitrotoluene (4NT) 

• chromium 
• lead 
• mercury 

• silver 

• methyl isobutyl ketone 
• toluene 
• xylene (total) 
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Generator Knowledge 
• Chloroform • 1, 1-dichloroethane 
• 1,2-dichloroethane 

Soil from MFA was used for the start-up of full-scale operation of the Biofacility due to its high 
concentrations of RDX, TNT, HMX and other explosive contaminant compounds. Concentrations of 
RDX in the soil ranged from non-detect to 15,300 mg/kg. TNT and HMX were reported as high as 3,790 
mg/kg and 1,340 mg/kg, respectively. Soil samples were collected in 1985 around Buildings 153 and 
158 with the highest concentrations of contaminants detected near Building 153 [Halliburton, 1992]. 
1.2 SCOPE OF WORK 

The scope of work for the 1M completed at MFA included: 

• Initial site characterization by sampling and analysis of potentially contaminated in-situ soil to 
determine areas where contamination existed and to delineate the extent of the impacted areas 

• Excavation of explosives-contaminated soil identified in the site characterization, screening of the 
material, and transportation of the screened soil to the Biofacility for treatment 

• Field screening during excavation to assist in determining the extent of contamination 
• Confirmatory sampling after excavation was completed to document site conditions 
• Treatment of the contaminated soil at the Biofacility through composting, including process 

monitoring of the material during treatment 
• Confirmation sampling of the treated material to ensure that it had met the cleanup objectives 
• Transportation and backfill of the treated compost at MFA 

Field clarification requests (FCRs) were generated to modify, clarify, and/or revise elements associated 
with the work. Copies of the FCRs are included in Appendix A. Table 1-1 summarizes the scope of 
each of the FCRs associated with the MFA operations. 

1.3 REPORT ORGANIZATION 

This report is organized into nine sections and includes ten appendices. Section 1.0 provides a brief 
introduction of the site and identifies the scope of work covered by this report. Section 2.0 identifies and 
discusses the applicable site and regulatory compliance issues associated with the work. Section 3.0 
provides a summary of the work performed at MFA including the initial site characterization sampling, 
excavation activities, and confirmation sampling. A summary of the Biofacility composting operations is 
provided in Section 4.0. Information on disposition of treated compost soil is provided in Section 5.0. 
Details of the quality control (QC) checks performed during full-scale operations, including data QC, are 
included in Section 6.0. A summary of safety and industrial hygiene sampling and monitoring is 
provided in Section 7.0. Conclusions and recommendations of full-scale operations at MFA are 
summarized in Section 8.0. A list of reference documents is provided in Section 9.0. 

Pertinent information is provided in the following appendices: 

Field Clarification Requests 
Waste Disposal Documentation 
Initial Characterization Sample Grid Location Drawings 
Grid Excavation Sampling Summary 
Initial Characterization Sample Results 
Surveyed Drawings 
Post-Excavation Sample Grid Location Drawings 
Post-Excavation Sample Results 

Appendix A
Appendix B
Appendix C
Appendix D
Appendix E
Appendix F
Appendix G
Appendix H
Appendix 1- Windrow Recipes, Field Monitoring Results, and Day Zero/Day Last Sample 

Results Summary 
Appendix J- Backfill Grid Location Drawings 
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TABLE 1-1 
SUMMARY OF MFA FIELD CLARIFICATION REQUESTS 

NSWC CRANE BIOREMEDIATION FACILITY 

FCR-FS-# Date Issued Description 

001 1/12/98 Clarification on short term toxicity screening of compost 

002 2/16/98 Revision of screener and procedure due to wet conditions and 
positioning requirements. Note: FeR VOIDED 

003 4/16/98 Revision of Section 5.4 of FS-OP to include use of front end 
loader to place soil in windrows during formation. 

006 4/29/98 Clarification on remedial goal for TNT (Denied) 

007 5/1198 Clarification of remedial goal for TNT 

008 5/7/98 Identification of temporary staging areas for treated compost in 
Bioremediation Compost Buildings or at Mine Fill A. 

008 Rev. 1 5/27/98 Per direction from EPA in approval letter, additional details on 
transporting treated compost soil back to the site, with storage 
and maintenance requirements for the piles, and restoration of 
the storage area used. 

008 Rev. 2 6/3/98 Additional details were added to 008 Rev. 1. 

009 7/9/98 Modification to the covering of excavation areas causing 
moisture to be retained. Note: No final approval received for 
this FCR. 

010 8/25/98 Clarifications to support process operational activities 

011 8/25/98 Discontinue Day Zero sampling of windrows, and remove 
PETN requirement on all samples except initial 
characterization. Note: Only removal of PETN requirement 
was approved. Day Zero sampling continued. 

012 3/29/99 Addition of Health & Safety Plan from TolTest to the 
Operational Plan 

013 4/12/99 Clarification of building space to utilize small area in front of 
stockpile where a smaller windrow can be formed. 

014 4/27/99 Modification of rock washing procedure 

015 5/6199 Modification to Health & Safety Plan to exclude requirement 
for two integrated air sampling events 

016 6/15/99 Modification to Health & Safety Plan to include new officer 

017 6/23/99 Ability to mix MFA and MFB soils into a single stockpile 
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TABLE 1-1 (continued) 
SUMMARY OF MFA FIELD CLARIFICATION REQUESTS 

NSWC CRANE BIOREMEDIATION FACILITY 

FCR-FS-# Date Issued Description 

018 6/28/99 Modification of decontamination requirements between MFA 
Rev. 1 and MFB. Rev. 1 added details per EPA request. 

021 7/9/99 Clarification of treated compost weighing requirements 
Rev. 1 

023 8/3/99 Clarification of reject pile from soil screening at MFA 

025 1/19/00 Revised handling procedure for rocks screened out of 
Rev. 1 excavated soil. 

027 2/1/00 Combines requirements for Excavation Completion Report 
and Compost Completion Report into one Interim Measures 
Report. 

Note: FCRs 004, 005, 019, 020, 022, 024 and 026 did not affect MFA operations and are, therefore, not 
included in this table. FCR 004 did not directly affect MFA operations, but a comment by U.S. 
EPA on this FCR was the basis for FCR 017 and FCR 004 is an attachment to FCR 017. 
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2.0 
REGULATORY COMPLIANCE 

Various regulatory and site compliance issues were involved in the operations at MFA and the Biofacility. 
The following sections discuss the site and regulatory requirements associated with soil and treated 
compost media classification, waste management operations, storm water discharge, and excavation 
permitting. 

2.1 CONTAMINATED MEDIA CLASSIFICATION 

On-site bio-treatment of contaminated media complied with all relevant permitting and reporting 
requirements of RCRA (1976 et seq.). No hazardous waste was allowed to be treated in the Biofacility. 
Sampling and analysis of the soil to be treated was performed for the constituents of concern, and 
additional VOCs and heavy metals, that may have been present based on generator knowledge, to 
verify that material was non-hazardous. 

Data obtained from in-situ soil samples from all excavation areas indicated that the contaminated soil did 
not contain Title 40 Code of Federal Regulations (CFR) 261 Appendix VIII hazardous constituents above 
the characteristic reactivity threshold as determined in 40 CFR 261.23. Contaminated soil containing 
reactive nitrated aromatics has been evaluated and it was determined that reactivity is not observable if 
the reactive constituents are present below concentrations of 10% (100,000 mg/kg) [Kristoff et ai, 1987]. 
The site soil concentrations of nitrated aromatic compounds were below this concentration. Other 
hazardous waste characteristics including corrosivity and flammibility were not performed based on 
review of in-situ soil analysis. Toxicity analysis has been performed on SWMU specific contaminants 
and other compounds identified in the FS-QAPP[MK, 1998b] Table 1-2 on a total basis with a correction 
factor of 20 used to check if the values were below the toxicity characteristic leaching procedure 
regulatory limits. 

Wash-out water from ammunition processing had previously been released to soil in various areas at 
NSWC Crane, including MFA. This wastewater was classified as K047 (pink/red water from TNT 
operations). Per the regulations, K047 waste becomes de-listed upon deactivation. The reactive level 
for TNT has been determined to be less than 10% as discussed above. The subject soils did not contain 
TNT concentrations greater than 10%, therefore the soil was acceptable for treatment at the Biofacility. 

Review of in-situ soil analyses indicated that all soil at MFA were non-reactive and non-characteristic 
and therefore, were classified as non-hazardous waste. 

The Biofacility and buildings were designed and built to meet, or exceed, all applicable codes, 
standards, and regulations. Based on the classification of the soils to be treated as non-hazardous 
waste, the Biofacility was approved as a solid waste and contaminated media treatment facility. 

2.2 WASTE MANAGEMENT 

The NSWC Crane Environmental Protection Division (EPD) representative coordinated all waste 
management and disposal. The contractors complied with all NSWC Crane EPD requirements for 
management of all generated wastes. 

Decontamination water generated from the cleaning of equipment and tools was collected and 
subsequently used as moisture additive for windrows. Stormwater was collected in retention ponds. 
When the ponds were nearly full, the water was sampled and analyzed as required by the FS-OP [MK, 
1998a] and the FS-QAPP [MK, 1998b]. Based on sample results, the water was pumped either to the 
site drainage ditch or the site sanitary sewer. No generated water was taken off-site for disposal. 
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Specific waste containers (for acetone, field screening kits, PPE, etc.) were generated in response to 
operational needs. These materials were characterized by generator knowledge and Material Safety 
Data Sheets (MSDS). All filled waste storage containers were stored, labeled, and disposed of in 
accordance with the appropriate regulations listed in Section 2.6 below and NSWC Crane directives. 
Specifically, waste, such as acetone from the field test kits and some of the waste which was explosive
contaminated combustible material, was transported for treatment at the ABG. A Contaminated Scrap 
Manifest - NSWCC 628014, Rev. 6-84 was filled out and submitted for approval by the NSWC Crane 
EPD. Upon approval, these specific wastes were transported to the ABG for treatment. PPE was 
disposed at the on-site landfill. Copies of waste disposal documentation are included in Appendix B. 

2.3 STORM-WATER DISCHARGE 

NSWC Crane obtained a Storm-water Discharge Permit [NSWC Crane, 1997] under Title 327 Indiana 
Administrative Code (lAC) 15, National Pollution Discharge Elimination System (NPDES) General Permit 
Rule Program. Operations were in compliance with the specifications in the FS-OP [MK, 1998a] that is 
consistent with the permit. The storm-water diversion and retention controls for the Biofacility are 
described in Sections 3.6 and 7.2.4 of the FS-OP [MK, 1998a]. Additional details on sampling 
procedures and analytical methodologies for storm-water discharge are provided in the FS-QAPP 
Section 4.3 [MK, 1998b]. 

2.4 LANDFILL PERMITTING 

Soil excavated from MFA was treated and returned to MFA (SWMU 12/14). It was used as fill and cover 
in the existing excavations, therefore, no landfill permit was required. 

2.5 EXCAVATION PERMITTING 

A Digging Permit was obtained from the Public Works Officer for soil excavation at MFA. 

2.6 SPECIFICATIONS, CODES, AND STANDARDS 

Compliance in the material, examination, testing, inspection, and documentation included the applicable 
portions of the specifications, codes, and standards listed below. 

• U.S. Navy and NSWC Crane guidance 

• U.S. Occupational Safety and Health Administration 
- 29 CFR 1910, Occupational Safety and Health Standards 
- 29 CFR 1926, Safety and Health Regulations for Construction 

• U.S. Army Corps of Engineers 
- EM-385-1-1, Safety and Health Manual 

U.S. Environmental Protection Agency 
- 40 CFR 257, Criteria for Classification of Solid Waste Disposal Facilities and 

Practices 
- 40 CFR 261, Identification and Listing of Hazardous Waste 
- 40 CFR 262, Standards Applicable to Generators of Hazardous Waste 
- 40 CFR 264, Subpart S Corrective Action 
- 40 CFR 300, National Oil and Hazardous Substance Contingency Plan 

U. S. Department of Transportation 
- 49 CFR 172, Hazardous Materials Table, Special Provisions, Hazardous Materials 

Communications, Emergency Response Information, and Training Requirements. 
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This part describes requirements for completing shipping papers; marking, 
labeling, and placarding; training; and emergency response. 

- 49 CFR 173, General Requirements for Shipments and Packaging. This part 
describes classification and packaging of hazardous materials. 

Indiana Department of Environmental Management 
- 327 lAC 15, NPDES General Permit Rule Program 
- 329 lAC 2, Solid Waste Management 
- 329 lAC 3.1, Hazardous Waste Management Permit Program And 
- Related Hazardous Waste Management 
- Department of Defense Explosives Safety Board explosive safety standard for 

construction equipment. 

• National Codes and Standards 
- ASTM, American Society for Testing and Materials 
- ANSI, American National Standards Institute 
- NEMA, National Electrical Manufactures Association 
- NEC, National Electric Code 
- NFPA, National Fire Protection Association 

2.7 ENVIRONMENTAL PROTECTION 

All work was conducted in a way that minimized pollution of the air, water, and land. Noise and the 
disposal of solid waste materials were controlled to protect human health and the environment. 

All excavations, stockpiles, access roads, and other work areas were maintained free from excess dust 
to avoid causing a hazard. Dust at the excavation sites and Biofacility was controlled with a wetting 
spray from a potable water source. 

Temporary erosion control was used in excavation areas until permanent surface drainage was re
established. The amount of bare soil exposed at any time did not exceed three acres. Excavations 
were protected when work was not in progress. 

All erosion control structures in excavation areas were built to conform to SWMU specific conditions. 
Generally, erosion control structures consisted of berms, ditches, sumps or straw bale dikes. These 
structures were maintained as often as required to minimize the migration of sediment into, or out of, 
exclusion zones. Potentially-contaminated stormwater contained and collected within the exclusion 
zones, was pumped to on-site storage tanks and handled as described in Section 2.3. 
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3.0 
MFA SITE OPERATIONS 

3.1 INITIAL CHARACTERIZATION SOIL SAMPLING 

3.1.1 Sample Locations 

Pre-excavation sampling was performed by MK at MFA around Buildings 151, 152, 153/154, 157, 
158/159 and 160 to provide initial site characterization for the purpose of delineating the extent of 
contaminated soil requiring excavation in impacted areas and to establish that cleanup goals were met 
in areas where no excavation was required. The locations of potentially contaminated areas were based 
on previous sampling results as discussed in Appendix E1 (Soil Excavation Plan for MFA) in the FS-OP 
[MK, 1998a]. The subject areas were marked off with grids. The grid layout and boundaries were 
affected by the presence of buildings, railways, roadways, utilities, etc. Initially 121 grid sections were 
established as specified in Appendix E1 of the FS-OP [MK, 1998a]. Grid borders were flagged in the 
field. 

Initial Characterization Samples (ICS) were collected from each of the 121 grid sections as described in 
Section 3.1.2 below. Sample results from these sections revealed exceedances of the cleanup goals in 
some of the outer grid sections. An additional 82 grid sections were added to the outer limits of the 
areas being characterized to delineate the horizontal extent of contamination. The locations of the 203 
grid sections (original 121 plus additional 82) and the results of the ICS samples are shown on Figures 
C1 (Buildings 153/154), C2 (Buildings 158/159), C3 (Building 152) C4 (Building 157), C5 (Building 160) 
and C6 (BUilding 151) in Appendix C. Areas with exceedances of the cleanup criteria were identified at 
all Buildings except 151 and 160. 

3.1.2 Sample Collection and Analysis 

Samples were collected from each grid section for site characterization. Generally, sampling at each 
grid location consisted of three samples, including two composite samples that were analyzed for 
explosives and metals, and one grab sample that was analyzed for VOCs. The composites were 
collected at depths of zero to 12 inches and 24 to 36 inches and the grab sample was collected from a 
depth of 12 inches. Additional samples were obtained for VOCs analysis, as deemed necessary in the 
field, based on photoionization detector (PID) screening. Field duplicates and other appropriate field QC 
samples were also collected from selected locations as described in Section 3.1.2 of the FS-QAPP [MK, 
1998b]. Table D-1 in Appendix D identifies alllCS collected at MFA by grid section. 

Samples were analyzed by U.S. EPA SW-846 methods 8330 (explosives), 8260 (VOCs) and 6010/7470 
(metals) for the constituents of concern identified in the RFI and additional compounds identified through 
generator knowledge and process operations at MFA. The analytes are identified in Section 1.1. 

The analYSis of the compounds identified from generator knowledge and process operations at MFA was 
performed to ensure that solvent-contaminated soil, or other characteristic wastes, were not transported 
to the Biofacility for composting. Analysis of these compounds was on a total basis. The totals results 
were divided by an estimation .. itM tMe eorreetiofl factor of 20 used to eMeek if tMe values here be109~ and 
compared with the toxicity characteristic leaching procedure (TCLP) regulatory limits. If tMe total metals 
afla total VeG results, .. itM tMe eorreetiofl faetor, ifldieated tMat 'Values 'nere MigMer tMafi tMe regulatory 
limits, tMefi TGLP aflalysis would Mal1e beefl reejuested. Ilo'ne'ver, aAIl totals results were Significantly 
less than 20 times the TCLP limit, so flO TCLP aflalyses 'n'ere j5erformed so the material was classified 
as not possessing the hazardous waste characteristic of toxicity. 

3.1.3 Sampling Data Summary 

ICS results are summarized on Table E-1 in Appendix E. ICS QC sample results are on Table E-2, in 
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Appendix E. ICS from the 203 grid locations revealed 123 grid sections that exceeded industrial cleanup 
objectives and required excavation. Table 0-1 in Appendix 0 summarizes the samples collected from 
each grid section and identifies which sections exceeded the cleanup goals and required excavation. 
After the ICS results were received, the horizontal boundaries of explosives contamination had been 
delineated by grids with no detectable levels of contamination, levels that were below cleanup 
objectives, or buildings, roads, railroad tracks or other physical limitations. No metals or VOCs were 
detected above cleanup action levels for SWMU-specific contaminants of concern in any of the samples. 
Arsenic, for which samples were tested specifically to ensure that material treated in the Biofacility was 
not a characteristic hazardous waste, was present in samples at various levels which exceeded 
industrial cleanup goals. However, no action was taken because arsenic was not a contaminant of 
concern for MFA, and none of the arsenic total results, when divided by an estimation factor of 20, 
exceeded 20 times the TCLP limit (meaning the material did not possess the hazardous waste 
characteristic of toxicity) FIe aetiofl was takefl. The arsenic data has been included in this report to 
demonstrate that background levels of arsenic are present throughout the Crane area and will need to 
be considered in future sites of excavation where arsenic is a contaminant of concern. 

3.2 SOIL EXCAVATION, SCREENING, AND TRANSPORTATION 

Soil excavation was performed at Buildings 152, 153/154, 157, and 158/159. Surveyed drawings of 
these areas prior to excavation are included in Appendix F. Soil excavation and screening began in 
November 1997 at Buildings 153/154 prior to the actual start of full-scale operations of the Biofacility. 
The operation moved to Buildings 158/159 in search of drier soils, before Buildings 153/154 were 
completed. Contaminated soil was initially excavated from depths of zero to three feet using a 
backhoe/loader and a Bobcat skid-steer loader. Field screening was performed at this depth, as 
described in Section 3.3, to determine if additional soil was to be excavated. All excavated soil was 
screened to remove oversized material (1 %-inch or larger) prior to transport to the Biofacility. This was 
to ensure that the soil to be treated was homogenous so that the composting operation would be 
effective. Excavated soil was loaded into the soil screening equipment using a backhoe or loader. 
Screening was initially performed using a trommel screener with a 50-ton/hour capacity. The screen 
was a standard portable design with a feed hopper and grizzly bars, fines stacking conveyor, and a 
reject (oversized material) discharge conveyor. In August 1998, a new soil screening unit, the 
Powerscreen, was purchased and put into operation to increase the quantity of soil screened. It was a 
larger unit that followed the same general procedure as the trommel screener and nearly doubled 
production. As a result, a substantial stockpile of screened soil was prepared prior to winter to allow for 
continued uninterrupted compost operation all year. After screening, the fines were dropped from the 
fines stacking conveyor into a loader and placed into a live-bottom truck bed for transport to the 
Biofacility. A step-by-step procedure for soil screening is provided in Field Standard Operating 
Procedure (SOP) 1.0 in Appendix 0 of the FS-OP [MK, 1998a]. 

Oversized material was separated into soil clods, vegetation, and rock. Soil clods were spread out, 
allowed to sufficiently dry, and then pulverized and re-screened. Vegetation was stockpiled on site and 
then relocated to the Biofacility where it was incorporated into windrows. The rocks were washed, as 
described in Section 3.6, and backfilled. 

Table 3-1 shows the quantity of soil that was excavated and screened at MFA through August 1999. 
Excavation ceased at that point because of concerns raised by U.S. EPA regarding backfilling of the 
treated soil from the Biofacility due to the toxicity of the compost. The additional areas remaining to be 
excavated are near Buildings 153 and 154 and include grid sections 23, 24, 26, 29, 33, 34, 35, 36, 38, 
40, 131, 132, 133, 135, 171, 172, 173. Per an agreement with the U.S. EPA in January 2000, the Navy 
will perform supplemental toxicity testing of treated compost soil to address U.S. EPA's concern. The 
toxicity testing procedure for the compost was submitted to U.S. EPA in April 2000 as a revision to 
Appendix G of the FS-QAPP [MK, 1998b]. Additional details were added to the procedure in June 2000 
and currently the Navy is awaiting approval by U.S. EPA. Upon completion of the supplemental testing, 
the remaining grid sections will be excavated. An addendum to this IMR will be generated and 
submitted to U.S. EPA to detail the excavation, treatment, sampling, and backfilling of the material from 
the remaining grids. 
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TABLE 3-1 
SOIL EXCAVATION AND SCREENING QUANTITIES 

NSWC CRANE MFA 

Quantity of Material 
Excavated and 

Screened1 

Through August 1999 Cumulative Quantity 
Month (Tons) (Tons) 

March 1998 1,530 1,530 

April 1998 183 1,713 

May 1998 914 2,627 

June 1998 126 2,753 

July 1998 958 3,711 

August 1998 1,520 5,231 

September 1998 1,996 7,227 

October 1998 1,671 8,898 

November 1998 1,187 10,085 

December 1998 586 10,671 

January 1999 0 10,671 

February 1999 1,047 11,718 

March 1999 329 12,047 

April 1999 841 12,888 

May 1999 2,216 15,104 

June 1999 2,617 17,721 

July 1999 2,230 19,951 

August 1999 258 20,209 

Notes: 

1- Quantities are taken from Quarterly Interim Progress Reports based on actual scale weights of 
soil trucked to the biofacility. 
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3.3 IN-PROCESS EXCAVATION SOIL SAMPLING 

Soil samples were collected during excavation activities at MFA to assist the field crew in determining 
the extent of excavation required at each grid section. Field screening test kits were used to test TNT 
and RDX levels in the in-process soil samples to provide quick field screening results. Soil sampling 
during excavation was performed as specified in the Soil Excavation Plan, Appendix E of the FS-OP 
[MK, 1998a]. Two composite samples were collected from each grid section for field screening with the 
test kits. One sample was collected from the base of the excavation and one from the sidewalls. If the 
field screening indicated that concentrations of TNT and RDX were greater than industrial cleanup 
levels, subsequent layers of contaminated soil were removed until field screening indicated acceptable 
concentrations of explosives (below the industrial cleanup objectives) or physical impediments 
(buildings, railways, roadways, utilities, etc.) were encountered. Table 3-2 identifies the grid sections 
that were not excavated to the cleanup goals and the reason why there was no additional excavation. 

3.4 POST-EXCAVATION CONFIRMATION SOIL SAMPLING 

Post-excavation confirmation soil samples (PES) were collected, following excavation and field 
screening, to determine the levels of SWMU-specific contaminants remaining in the soil. PES were 
collected by both MK and TolTest. PES included one composite sample from the base of each grid 
section and one composite sample from the sidewalls of each grid excavation. Samples were analyzed 
for contaminants that were detected above the industrial cleanup objectives in the ICS. The samples 
were analyzed as specified in the Soil Excavation Plan, Appendix E of the FS-OP [MK, 1998a]. Analysis 
was performed by an off-site laboratory. Table D-1 in Appendix D identifies the PES collected from each 
grid. Appendix G includes grid location drawings that show the results of the post-excavation samples 
with respect to the cleanup goals. PES results are included in Appendix H. 

3.5 EQUIPMENT DECONTAMINATION 

After equipment was no longer required at MFA, it was decontaminated prior to being transported to 
another site (with the exception of equipment going to MFB from MFA since contaminants were the 
same - see FCR 18). All decontamination fluids were collected and used for moisture conditioning of 
windrows at the Biofacility. 

3.6 ROCK WASHING 

Initially, the FS-OP [MK, 1998a] specified washing and triple rinSing oversized material rejected from the 
soil screening process. The wash and rinse water were to be collected and analyzed as described in 
Figure 1.4 of the FS-OP. This procedure was labor intensive, generated excessive amounts of 
contaminated rinse water, and proved to be futile in attaining the cleanup standards established in the 
FS-OP for acceptable decontamination of the rocks [drinking water standards on the rinse water]. FCR 
14 was generated to replace the original rock washing procedure. The revised procedure required that 
the rocks be washed with a high-pressure-Iow-volume sprayer to remove all visible soil contamination. 
The rocks were then returned to the bottom of an open excavation within the same SWMU and covered 
with no less than two feet of finished compost. This technique permitted more timely backfilling of the 
rocks back to the point of origin. Additionally, the rinse water was used for moisture conditioning of the 
windrows, thereby minimizing the quantity of generated waste requiring disposal. 
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TABLE 3-2 
SUMMARY OF GRIDS NOT EXCAVATED TO CLEANUP GOALS 

NSWC CRANE MFA 

Grid Building Reason Soil Not Excavated to Cleanup Goals 
Section Location 

2 153/154 Encountered blast wall footer 

3 153/154 Encountered blast wall footer 

4 153/154 Encountered utility lines 

5 153/154 Encountered bedrock 

10 158/159 Encountered blast wall footer 

11 158/159 Encountered blast wall footer 

12 158/159 Encountered utility lines 

17 153/154 Railroad track prevented further soil removal 

23 153/154 Area not yet excavated pending soil toxicity discussions with U.S. EPA 

24 153/154 Area not yet excavated pending soil toxicity discussions with U.S. EPA 

26 153/154 Area not yet excavated pending soil toxicity discussions with U.S. EPA 

27 153/154 Soil left in place was structural support for a steam line 

28 153/154 Soil left in place was structural support for a steam line 

29 153/154 Area not yet excavated pending soil toxicity discussions with U.S. EPA 

33 153/154 Area not yet excavated pending soil toxicity discussions with U.S. EPA 

34 153/154 Area not yet excavated pending soil toxicity discussions with U.S. EPA 

35 153/154 Area not yet excavated pending soil toxicity discussions with U.S. EPA 

36 153/154 Area not yet excavated pending soil toxicity discussions with U.S. EPA 

37 153/154 Encountered blast wall footer 

38 153/154 Area not yet excavated pending soil toxicity discussions with U.S. EPA 

40 153/154 Area not yet excavated pending soil toxicity discussions with U.S. EPA 

56 158/159 Soil left in place was structural support for a steam line 

58 158/159 Soil left in place was structural support for a steam line 

59 158/159 Encountered utility lines 

62 158/159 Encountered blast wall footer 

63 158/159 Encountered utility lines 

64 158/159 Encountered blast wall footer 
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TABLE 3-2 (continued) 
SUMMARY OF GRIDS NOT EXCAVATED TO CLEANUP GOALS 

NSWC CRANE MFA 

Grid Building Reason Soil Not Excavated to Cleanup Goals 
Section Location 

65 158/159 Encountered blast wall footer 

72 152 Encountered footer 

103 157 Soil was excavated to a depth of 10 feet. Excavation ceased per 
direction from NSWC Crane ECOTR 

106 157 Encountered overhead conveyor footers 

126 153/154 Encountered lightning mast footers 

127 153/154 Encountered blast wall footer 

128 153/154 Encountered lightning mast footers 

131 153/154 Area not yet excavated pending soil toxicity discussions with U.S. EPA 

132 153/154 Area not yet excavated pending soil toxicity discussions with U.S. EPA 

133 153/154 Area not yet excavated pending soil toxicity discussions with U.S. EPA 

134 153/154 Encountered utility lines 

135 153/154 Area not yet excavated pending soil toxicity discussions with U.S. EPA 

149 158/159 Encountered utility lines 

150 158/159 Encountered utility lines 

171 153/154 Area not yet excavated pending soil toxicity discussions with U.S. EPA 

172 153/154 Area not yet excavated pending soil toxicity discussions with U.S. EPA 

173 153/154 Area not yet excavated pending soil toxicity discussions with U.S. EPA 

200 153/154 Encountered bedrock 

202 153/154 Encountered bedrock 

203 153/154 Encountered bedrock 
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4.0 
BIOFACILITY COMPOSTING OPERATIONS 

Impacted soil excavated from MFA was treated in the Biofacility by composting to microbially degrade 
the explosive compounds in the soil. Organic amendments (chicken manure and straw) were mixed with 
the contaminated soil in windrows to form the compost. Section 4.1 describes maintenance and repairs 
of the Biofacility. Section 4.2 describes the supply and storage of the amendments. Section 4.3 
describes the windrow construction process. The amendments in the compost served as a carbon 
source for the microorganisms in the material that were capable of degrading the explosives. The 
availability of organic material and inorganic nutrients (such as nitrogen and phosphorus), temperature, 
moisture content, pH, and oxygen availability in the compost were optimized in order to enhance the 
process. Section 4.4 describes the monitoring of various constituents/properties in the soil to ensure 
optimum conditions were maintained and to track the progress of the treatment. Section 4.5 describes 
the monitoring of explosives in the treated soil. Microbial activity in the soil was stimulated by heat that 
was generated and contained in the compost matrix. A full description of the composting operation 
process is provided in Section 5.0 of the approved FS-OP [MK, 1998a]. 

A total of 102 windrows of material excavated from MFA were treated in the Biofacility. All windrows 
successfully achieved either the residential or industrial cleanup goals for the constituents of concern. 
Table 4-1 shows the quantity of soil processed each month. Approximately 21,174 tons of soil were 
processed. The quantities of soil processed are field estimates based on number of loads of soil used to 
create each windrow, while quantities of soil excavated (Table 3-1) are actual scale weights. This 
accounts for the apparent treatment of more soil than was excavated. 

The actual performance schedule for the treatment of the MFA soils was significantly ahead of the 
planned dates. This was primarily due to the relatively short biodegradation period. The average 
treatment period for MFA soils between Day Zero and Day Last was 9.2 days. The schedule planned 
this period to be thirty days. MK and T 01T est closely monitored the bioremediation of the windrows with 
the use of available data, including field test kits, to determine when windrows reached cleanup goals 
and Day Last confirmation samples could be collected. This minimized the lengths of the 
biodegradation periods. Table 4-2 provides a summary of all windrows, including soil and amendment 
quantities, process duration, and treatment level attained (industrial or residential). 

4.1 BIOFACILITY MAINTENANCE AND REPAIRS 

Routine maintenance and housekeeping activities were performed at the Biofacilty. General building 
cleanliness was maintained during full-scale operations by using a front end loader and/or a skid steer 
loader to collect stray compost materials and reform the piles, as necessary. Brooms and shovels were 
used in inaccessible areas. Any ponded liquid inside the buildings was manually moved to the sump 
within 24 hours. Throughout operations, windrows were kept segregated, well-formed, and identified 
with signs containing the windrow number and date formed. Any ponded liquid on external asphalt 
surfaces was manually moved to the retention ponds within 24 hours. 

Inspections of Biofacility buildings and associated structures were performed on a quarterly basis. Items 
found to be deficient were repaired or scheduled for repair at the earliest available period. Special 
attention was paid to specific items such as checking for settlement cracks in the Biofacility building 
floors and leaks in either storm-water retention pond liners or compost buildings. The Biofacility building 
floors and sumps were inspected for new cracks between building compost cycles in addition to the 
quarterly inspection. Any new cracks were scheduled for repair. Repair was performed by saw-cutting 
the crack as necessary to allow installation of Silkaflex 1 a Polyurethane sealant, or equivalent sealant. 
A water line leak was identified under the asphalt in the process area. This was repaired by TolTest. All 
facility repairs were in accordance with the facility construction specifications [MK, 1997 and MK, 1998c]. 
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TABLE 4-1 
MFA PROCESSED SOIL QUANTITIES 

NSWC CRANE BIOFACILITY 

Month Quantity of Soil Cumulative Soil 
Processed1 Processed 

(tons) (tons) 

April 1998 0 0 

May 1998 926 926 

June 1998 253 1,180 

July 1998 1,386 2,566 

August 1998 866 3,432 

September 1998 1,155 4,587 

October 1998 1,155 5,742 

November 1998 1,172 6,914 

December 1998 1,165 8,079 

January 1999 1,162 9,241 

February 1999 682 9,923 

March 1999 928 10,851 

April 1999 1,856 12,707 

May 1999 1,575 14,283 

June 1999 2,135 16,417 

July 1999 2,547 18,964 

August 1999 2,117 21,081 

September 1999 92.8 21,174 

Note: 

1 - Weights determined from Windrow Recipe Forms for each windrow that obtained Day Last 
status during the month specified. Quantities of soil processed are field estimates, while 
quantities of soil excavated (Table 3-1) are actual scale weights. This accounts for the apparent 
treatment of more soil than excavated soil. 
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W1ndrow1 

1 
2 
3 
4 

30% 
Control 

5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 

1 of 3 

Soil Qty.2 
(tons) 
232.1 
232.1 
236.5 
220.0 
22.0 
5.5 

231.0 
231.0 
231.0 
231.0 
231.0 
231.0 
231.0 
57.2 
132.0 
231.0 
220.0 
225.5 
225.5 
231.0 
236.5 
231.0 
231.0 
231.0 
231.0 
231.0 
231.0 
231.0 
242.0 
231.0 
231.0 
236.5 
231.0 
232.1 
232.1 
236.5 
232.1 
232.1 
232.1 
235.4 

Chicken 
Manure Straw 

Qty.2 Qty.2 

(tons) (tons) 
133 69.6 
115 58.9 
122 58.0 
109 62.9 
11 4.7 
3 1.4 

128 51.2 
120 60.1 
120 60.6 
120 56.2 
113 60.4 
116 61.7 
122 58.7 
29 14.9 
70 34.3 
119 68.8 
116 78.7 
116 72.0 
115 54.9 
112 70.5 
116 60.9 
114 65.0 
111 59.9 
114 64.7 
115 63.1 
117 65.2 
118 62.8 
117 73.1 
122 67.4 
117 65.8 
116 66.5 
120 70.9 
118 65.5 
119 61.6 
119 68.1 
126 63.0 
119 59.0 
118 68.6 
117 73.9 
120 57.5 

Total 

TABLE 4-2 
MINE FILL A SOIL WINDROW TREATMENT/BACKFILLSUMMARY 

NSWCCRANE 

Windrow Process Date 
Qty.2 Duration Backfilledl 
(tons) Day Zero Day Last (days) Level Attained3 Placed 

434.7 4/15/98 5/11/98 26 Residential 6/24/98 
406.0 4/17/98 5/8198 21 Residential 6/25/98 
416.5 4/22/98 517198 15 Residential 6/26/98 
391.9 4/24/98 5/8198 14 Residential 6/30/98 
37.7 4/27/98 6/26/98 60 Residential 9/1198 
9.9 4/25/98 5/20/98 26 NA 6/24/98 

410.2 6/3/98 6/18/98 15 Residential 7/2198 
411.1 6/17/98 7/1/98 14 Residential 7/14/98 
411.6 6/24/98 7/7198 13 Residential 7/16/98 
407.2 7/1/98 7/9/98 8 Residential 7/24/98 
404.4 7/8/98 7/16/98 8 Residential 7/28/98 
408.7 7117198 7/27/98 10 Residential 817198 
411.7 7/22/98 7/31/98 9 Residential 3/21/99 
101.1 7/28/98 8/4198 7 Residential 8/17/98 
236.3 8/4/98 8/11/98 7 Residential 3/21/99 
418.8 8/6/98 8/14/98 8 Residential 3/21/99 
414.7 8/12/98 8/19/98 7 Residential 9/4198 
413.5 8/15/98 8/21/98 6 Residential 9/8198 
395.4 8/26/98 9/2198 7 Residential 9/17/98 
413.5 8/28/98 9/3198 6 Residential 9/18/98 
413.4 9/9/98 9/16/98 7 Residential 9/15/98 
410.0 9/11/98 9/18/98 7 Residential 9/28/98 
401.9 9/18/98 9/25/98 7 Residential 10/6/98 
409.7 9/23/98 10/14/98 21 Residential 10/27/98 
409.1 9/30/98 10/22/99 22 Residential 10/23/98 
413.2 10/2/98 10/12/98 10 Residential 3/21199 
411.8 10/9/98 10/16/98 7 Residential 10/29/98 
421.1 10/24/98 10/30/98 6 Residential 11/14/98 
431.4 10/28/98 11/4198 7 Residential 3117199 
413.8 10/30/98 11/20/99 21 Industrial 11/23/98 
413.5 11/5199 11/12/98 7 Residential 11/24/98 
427.4 11/18/98 12/8199 12 Industrial 12/9/98 
414.5 11/20/98 11/30/98 10 Residential 12/10/98 
412.7 11/25/98 12/2198 7 Residential 12/11/98 
419.2 12/2198 12/8/98 6 Residential 12/22/98 
425.5 12/11/98 12/18/98 7 Residential 1113199 
410.1 12/13/98 12/22/98 9 Industrial 117/99 
418.7 12/15/98 12/28/98 13 Industrial 111/4/99 
423.0 12/30/99 1111199 12 Industrial 1/21/99 
412.9 1/12/99 1/19/99 7 Industrial 1/21/99 

Disposal Location 

West Berm Bldg.159 
West Berm Bldg. 159 
SW Bldg. 157 
West Berm Bldg. 159 
Reprocessed as soil 
West Berm Bldg.159 
SE Bldg. 157 
Back Berm Bldg. 159 
West Berm Bldg. 159 
West Berm 1531154 
NW Swale 153/154 
West Berm Bldg. 159 
Field Applied 
South of Bldg. 157 
Field Applied 
Field Applied 
Steam Line Bldg. 2793 
Steamline Bldg. 2793 
Steamline Bldg. 2793 
NW Bldg. 1531154 
NW Bldg. 1531154 
Steam Line Bldg. 2793 
NW Bldg. 1531154 
RR Ditch Bldg. 153/154 
Bldg. 158/159 Backside 
Field Applied 
Steam Line Bldg. 2793 
NW Bldg. 153/154 
West Berm Bldg. 153/154 
Back Berm Bldg. 159 
NW Bldg. 153 
West Berm Bldg. 159 
North Berm 152 
NW Bldg. 153 
North/East Bldg. 157 
Back berm Bldg. 159 
Back berm Bldg. 159 
NW swale Bldg. 153 
West Berm Bldg. 1531154 
NW Berm Bldg. 1531154 
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Windrow1 

39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 

20f3 

Soil Qty.2 

(tons) 

231.0 
231.0 
232.1 
221.1 
229.9 
231.0 
232.1 
232.1 
232.1 
232.1 
231.0 
232.1 
232.1 
232.1 
232.1 
232.1 
232.1 
232.1 
110.0 
93.5 

232.1 
232.1 
232.1 
232.1 
88.0 

232.1 
123.2 
232.1 
232.1 
232.1 
98.6 

232.1 
98.6 

232.1 
232.1 
232.1 
81.2 

232.1 
232.1 
81.2 

Chicken 
Manure Straw 

Qty.2 Qty.2 

(tons) (tons) 

122 64.6 
119 62.6 
123 55.5 
113 61.9 
117 59.8 
116 62.7 
119 62.3 
116 57.6 
118 59.9 
118 62.6 
116 57.1 
122 59.2 
117 54.7 
105 51.4 
118 57.3 
119 53.9 
117 55.2 
117 57.7 
59 25.5 
49 21.4 
120 54.2 
118 55.9 
117 54.0 
116 53.3 
44 21.9 
109 54.1 
64 28.8 
91 42.5 
109 47.6 
119 54.3 
50 22.6 
123 53.6 
49 22.8 
116 51.8 
114 49.8 
115 50.5 
40 17.6 
112 47.0 
107 44.8 
40 17.2 

Total 

TABLE 4-2 
MINE FILL A SOIL WINDROW TREATMENT/BACKFILLSUMMARY 

NSWCCRANE 

Windrow Process Date 
Qty.2 Duration Backfilledl 
(tons) Day Zero Day Last (days) Level Attained3 Placed 

417.6 1/15/99 1/21/99 6 Industrial 1/31/99 
412.6 1/17/99 1/24/99 7 Industrial 2/8/99 
410.6 1/24/99 1/31/99 7 Industrial 2/12/99 
396.0 2/1/99 2/8/99 7 Industrial 2/19/99 
406.7 216/99 2112/99 6 Industrial 2/25/99 
409.7 2/11/99 2/18/99 7 Industrial 2/26/99 
413.4 2/18/99 3/8199 18 Industrial 3/20/99 
405.7 2/22/99 3/10/99 16 Residential 3/20/99 
410.0 3/4/99 3/17/99 13 Industrial 3/20/99 
412.7 3/6/99 3/23/99 17 Industrial 3/30/99 
404.1 3/22/99 4/1/99 10 Industrial 4/8/99 
413.3 3/24/99 4/2/99 9 Industrial 4/11/99 
403.8 3/29/99 4/12/99 14 Residential 4/17/99 
388.5 4/2/99 4/13/99 11 Residential 4/19/99 
407.4 4/10/99 4/21/99 11 Industrial 4/26/99 
405.0 4/14/99 4/26/99 12 Residential 4/30/99 
404.3 4/21/99 4/30/99 9 Residential 5/7199 
406.8 4/23/99 4/30/99 7 Residential 5/8199 
194.5 4/24/99 5/3199 9 Residential 5/10/99 
163.9 4/28/99 5/7199 9 Residential 5/14/99 
406.3 5/3/99 5/12/99 9 Residential 5/17/99 
406.0 5/6/99 5/13/99 7 Industrial 5/20/99 
403.1 5/11/99 5/19/99 8 Residential 5/26/99 
401.4 5/14/99 5/20/99 6 Industrial 5/27/99 
153.9 5/17/99 5/25/99 8 Residential 6/1199 
395.2 5/19/99 5/27/99 8 Industrial 6/3199 
216.0 5/20/99 5/28/99 8 Industrial 6/4199 
365.6 5/21/99 6/2/99 12 Residential 6/8/99 
388.7 5/27/99 6/3199 7 Industrial 6/10/99 
405.4 5/28/99 6/7199 10 Residential 6/14/99 
171.2 6/2/99 6/9/99 7 Industrial 6/16/99 
408.7 6/4/99 6/11/99 7 Residential 6/21/99 
170.5 6/5/99 6/14/99 9 Industrial 6/21/99 
399.9 6/9/99 6/16/99 7 Residential 6/23/99 
395.9 6/12/99 6/18/99 6 Residential 6/25/99 
397.6 6/15/99 6/23/99 8 Residential 6/30/99 
138.8 6117199 6/25/99 8 Residential 7/3199 
391.1 6/22/99 6/29/99 7 Industrial 7/6199 
383.9 6/24/99 7/2199 8 Industrial 7/10/99 
138.4 6/25/99 7/1199 6 Industrial 7/9/99 

Disposal Location 

West Berm Bldg. 153/154 
West Berm Bldg. 153/154 
West Berm Bldg. 153/154 
SE Berm Bldg. 1581159 
North Berm Bldg. 152 
North Berm Bldg. 152 
North Berm Bldg. 152 
1/3 North Berm Bldg. 152; 2/3 Field Applied 
NINE Bldg. 157 
NE, NW and SW Bldg. 157 
S. side Bldg. 152; NE and SW Bldg. 157 
SE and S. Bldg. 152; NE Bldg. 157 
SE side Bldg. 152 
Storage Area 
SE side Bldg. 157 
Storage Area 
Storage Area 
Storage Area 
Storage Area 
Storage Area 
E. Bldg. 154 
SW Bldg. 157 
E. Bldg. 154 
NW Bldg. 157 
SE and SW Bldg. 157 
SE Bldg. 152 
NW Bldg. 157 
E. Bldg. 154 
NW Bldg. 157 
E. Bldg. 154 
NE Bldg. 157 
E. Bldg. 154 
NE Bldg. 157 
E. Bldg. 154 
E. Bldg. 154 
E. Bldg. 154 
E. Bldg. 154 
N. Bldg. 152 
S. Bldg. 152 
S. Bldg. 152 
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Notes: 

Chicken 
Manure 

Soil Qty.21 Qty.2 

Straw 
Qty.2 

rABLE 4-2 
MINE FILL A SOIL WINDROW TREATMENT/BACKFILLSUMMARY 

NSWC CRANE 

Total 
Windrow 

Qty.2 
Process 

Level Attained3 

Date 
Backfilledl 

1) Windrows 1-48 constructed and processed by MK; 49-50 constructed by MK and processed by TolTest; 51-102 constructed and processed by TolTest. 
2) Quantities are taken from the Record of Recipe Worksheets included in Appendix G with pounds converted to tons, rounded to the nearest ton. 
3) Level Attained is for most commonly detected explosive contaminants (HMX, RDX, TNT) 
4) Average does not include 30% loading windrow or Contol windrow. 

NA - Not Applicable 

3 of 3 



The only damage to the Biofacility during treatment of the MFA soils was to seven panels on the south 
side of the north building. The damage occurred when the panels were hit by the discharge chute of a 
tub grinder. The panels were subsequently replaced. 

4.2 AMENDMENTS SUPPLY AND STORAGE 

The compost mix used in full-scale operations included chicken manure and straw amendments that 
were added to the soil. Amendments were brought to the site and stored in the asphalt-paved 
amendment storage bins at the Biofacility. Table 4-3 summarizes the quantities of amendments 
received and used. 

Each contract was awarded to supply amendments for approximately one year of compost operations. 
All trucks were weighed off-site, and 20% of the trucks were verified prior to offloading of amendments 
on the truck scale at the entrance of the Biofacility. All amendments were stored in the asphalt-paved 
amendment storage area. Straw from the local area was trucked to the Biofacility for immediate use or 
stockpiled for later use. Straw was delivered in bales bound with plastic mesh which was removed prior 
to mixing. 

Chicken manure was obtained from Wabash Valley Produce in Dubois, IN. It was trucked to the 
Biofacility on an as-needed bases. The manure was from hens and contained approximately 1 % 
feathers, eggs, or other natural impurities and was free of bedding material. All manure was delivered in 
bulk to the amendment storage area within one week prior to loading the windrows to ensure quality of 
freshness of the amendment and to avoid potential odor and leaching problems. 

4.3 WINDROW CONSTRUCTION AND MAINTENANCE 

The compost mix used in the Biofacility full-scale operations consisted of 25% soil, 15% chicken 
manure, and 60% straw by volume. Amendments were loaded on a volume basis using a center-pivot 
loader into a tractor-powered grinder/mixer unit as described in SOP 3.0 of Appendix D of the FS-OP 
[MK, 1998a]. The mixer then homogenized each load by mixing for 10 to 15 minutes. Water was added 
for dust control. The amendment blend was unloaded from the grinder/mixer unit through a side
mounted discharge conveyer forming a windrow approximately six feet high and 12 foot wide. The 
grinder/mixer then returned to the amendment storage area for reloading. This process continued until a 
windrow approximately 250 to 270 feet long was formed. A second windrow, adjacent to and partially 
overlapping the first windrow was then loaded into the building. This formed a single, larger windrow 
approximately 20 feet wide with two peaks 6 feet high. A full description of the windrow formation 
procedure is provided in SOP 4.0 of Appendix D of the FS-OP [MK, 1998a]. After the amendment blend 
was loaded in the building and shaped, stockpiled screened soil was delivered to the compost windrow 
in covered trailers or by loader bucket. The soil was loaded on a volume basis. A full description of the 
transport and loading of soil into the windrow is provided in SOP 5.0 of Appendix 0 of the FS-OP [MK, 
1998a]. Records of recipes for the formation of each windrow formulated with explosive compound 
contaminated soil are provided in Appendix I of this IMR. The quantity of amendments used in each 
windrow is summarized in Table 4-2 and Table 4-3 shows the quarterly cumulative amount of 
amendments used. 

After the soil was loaded into the windrows, the windrow/compost turning machine (SCARAB®) mixed 
and reformed the windrow to a pile approximately 20 feet wide and four feet tall. The SCARAB® 
generally made at least two or three passes during initial windrow construction to assure thorough 
mixing. Following formation, windrows were turned on a daily basis as described in SOP 6.0 of the FS
OP [MK, 1998a]. Water was added, as needed, to maintain optimum moisture levels (see Section 
4.4.3). 

Full-scale windrows generally extended the length of the Biofacility building and were 250 to 270 feet in 
length. Occasionally lengths and total volumes of soil and amendments were modified for operational 
reasons. In the case of Windrow 13, a smaller windrow was formed after Windrow 12 because 
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TABLE 4-3 
AMENDMENT QUANTITIES RECEIVED AND USED 

NSWC CRANE BIOFACILITY 

Quantities 1 First Second Third Fourth TolTest 
Quarter2 Quarter Quarter" Quarter Operation6 Cumulative 
April - July - Sep. Sep. - Dec Jan. - Mar. April-

June 1998 1998 1998 1999 Aug. 1999 

Chicken 1,034 tons 1,602 tons 1,492 tons 1,199 tons 4,691 tons 10,018 tons 
Manure 
Received 

Chicken 981 tons 1,598 tons 1,663 tons 1,301 tons 5,069 tons 10,612 tons 
Manure 
Used 

Straw 636 tons 2,340 tons o tons 445 tons 2,612 tons 6,033 tons 
Received 

Straw Used 484 tons 890 tons 932 tons 667 tons 2,253 tons 5,226 tons 

Notes: 
1 - Quantities of amendments received are actual scale weights while quantities of amendments used 

are field estimates. This accounts for the apparent use of more chicken manure than was received. 
2 - Includes windrows 1 through 8, the 30% loading windrow, and the control windrow. 
3 - Includes windrows 9 through 23 
4 - Includes windrows 24 through 37 
5 - Includes windrows 38 through 48 
6 - Includes windrows 49 through 102 
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mechanical problems with the tub grinder hindered the completion of a full windrow for M012. As a 
result, two separate smaller windrows (12 and 13) containing the same amendment ratio were formed in 
the location of one full-scale windrow. Shortened windrows approximately 125 feet in length were used 
during full scale operations to utilize the unused east-end of the uN" building, opposite the contaminated 
stockpile of screened soil at the west-end. FCR-013 (Appendix A) discusses the details of these 
shortened windrows. Windrow 57, 58, 63, 65, 69, 71,75,78,81,83,87,89,93,95,99, and 102 were 
formed in N building using half-sized windrow recipes. 

The full scale windrows were monitored in 15 locations, as described in Section 4.4, in order to assess 
oxygen, temperature, pH and explosive concentrations. The 15 locations included five cross-sections 
through the windrow with three depths at each cross-section. Half-sized windrows were monitored in six 
locations to assess oxygen, temperature, pH, and explosive concentrations. The six locations included 
two cross-sections through the windrow with three depths at each cross-section as described in FCR-
013 (Appendix A). 

During full scale operations of MFA material at the Biofacility, 102 windrows achieved Day Last status. 
In addition, several special windrows were formulated for other studies. A windrow containing a 30% 
mixture of contaminated soil was formed and the results of this windrow are discussed in the 30% Soil 
Loading Batch Report, Full-Scale Bioremediation, NSWC Crane [MK, 1998f]. A pilot scale size windrow 
containing uncontaminated soil was created and treated for the purposes of a control windrow for toxicity 
testing. The results of this windrow are discussed in Toxicity Report, Full-Scale Bioremediation, NSWC 
Crane [MK, 1998e]. 

4.4 WINDROW TREATMENT FIELD PROCESS MONITORING 

Process monitoring of each windrow included the daily monitoring of oxygen and temperature both prior 
to and after windrow turning with the SCARAB®. In addition, moisture levels and pH were monitored 
periodically with field instruments to demonstrate acceptable conditions for biological degradation. Field 
test kits were used to monitor the levels of explosive contaminants in the compost. Monitoring locations 
and frequencies for each of these parameters are described in Section 6.0 of the FS-OP [MK, 1998a]. 
Monitoring locations were modified as described in FCR-013 (Appendix A) for half-sized windrows. All 
field instrumentation was calibrated daily prior to use. A summary of the monitoring data is provided, by 
windrow, in Appendix I. 

4.4.1 Temperature 

Temperature was monitored during soil treatment, as it is the primary indicator of successful 
thermophilic composting. The process goal was to maintain average windrow temperatures near 55°C 
during treatment. Temperature decreasing over time to below 50°C is viewed as an indicator that a 
windrow is nearing the end of its operation [Weston, 1993]. 

During full-scale operations, windrow temperature was monitored twice daily, before and after windrow 
turning. Temperature readings were taken using a hand-held temperature probe at six monitoring 
locations at each of the cross sections (3, 5, 7, 9, and 11) as described in Section 4.0 of the FS-QAPP 
[MK, 1998b]. Temperatures readings for half-sized windrows occurred at six monitoring locations at two 
cross sections (3 and 5). These locations were selected to provide representative temperature profiles 
for the inner core and outer near-surface conditions. Ambient air temperature and humidity inside the 
buildings were monitored daily using an alcohol thermometer and a hygrometer. 

4.4.2 Oxygen 

Oxygen levels approaching ambient atmospheric conditions, or about 20%, are preferred in a compost 
windrow, and 5% is considered the minimum for rapid compost degradation. Oxygen levels below 1 % 
indicate anaerobic conditions. If sufficient oxygen levels are not maintained, proper microbial 
degradation may not occur, thermophilic temperatures may not be maintained, and putrefaction of 
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organic matter may occur. During pilot scale operations, it was found that anaerobic conditions 
commonly exist in a compost windrow throughout most of each day depending on the density of the 
compost and the moisture content. As the compost degrades, the porosity is reduced which reduces the 
available oxygen. The windrows were turned daily to help increase the oxygen levels in the compost. 
Like temperature, oxygen levels were also monitored twice daily during full-scale operations both before 
and after windrow turning was performed. A hand-held probe was used to measure oxygen at the same 
locations used for the temperature measurements. 

4.4.3 Moisture 

As discussed in the FS-OP [MK, 1998a], the operating goal for composting moisture content was 40 to 
60% maximum water holding capacity (WHC). Moisture level monitoring was performed three times per 
week, prior to windrow turning, to determine if moisture addition was required to maintain the operating 
goals. One composite sample per cross-section, composed of three discrete samples, was collected for 
moisture level determination. These samples were analyzed to determine the maximum water holding 
capacity (WHC). The WHC is the ratio of the mass of water retained in the sample compared to the 
mass of water retained in the sample at saturation. 

Based on the results of the moisture monitoring, water was added during the windrow mixing stage, as 
necessary, to maintain moisture conditions in the operating goals. Moisture was added to the windrows 
by either a spray manifold on the windrow turning machine or manually, using a hose. At no time during 
operations was leachate observed from any of the windrows. 

4.4.4 pH 

Samples for pH monitoring were collected weekly prior to turning. Samples were composites of three 
locations at each of the five cross sections. After the formation of Windrow 50, sufficient data had been 
collected to ensure that the proper pH (5.5 to 9.0 s.u) of the soil and amendment mixture from MFA 
existed and no pH adjustments were needed. Weekly monitoring of the pH was discontinued at this 
point. 

4.4.5 Explosives 

Field screening was performed at least weekly to monitor the RDX and TNT levels of each windrow 
being processed. Each sample represented a composite of the three sampling locations from each 
cross-section. 

4.5 EXPLOSIVE CONTAMINANT LABORATORY SAMPLES 

Explosives were the only contaminants that exceeded the industrial cleanup goals in the ICS, therefore, 
explosive compounds were the only parameters that required laboratory analysis during windrow 
treatment. Samples were collected for laboratory analysis when the windrow was constructed (Day 
Zero) and following treatment (Day Last). Day Last samples were collected to confirm that the cleanup 
goals had been achieved when field screening for explosives indicated RDX and TNT readings were 
below detectable levels. MK performed field screening for both RDX and TNT. TolTest's field screening 
included only RDX since they felt it provided the best indication of contaminant degradation. However, 
both MK and TolTest used field screening analysis only as an indication to collect Day Last samples for 
analysis at an approved off-site laboratory. 

For each windrow, samples were collected from three locations in each of five cross-section areas 
across the windrow for a total of 15 locations. Samples were collected in glass jars, placed in a cooler or 
refrigerator and shipped to an off-site laboratory for analysis of explosives for confirmation purposes. 
Either Southwest Laboratories of Oklahoma or Quanterra of West Sacramento performed analysis by 
Method 8330 according to SOP provided in Appendix C of the FS-QAPP [MK, 1998b]. Shipping and 
handling procedures are detailed in Section 4.3.4 of the FS-QAPP. 
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Analytical results of all explosives analyzed on Day Zero and Day Last are included, by windrow, in 
Appendix I. Average results for HMX, RDX and TNT are summarized on Table 4-4, by windrow. 
Cleanup levels for these compounds are shown on Table 4-5. Residential or industrial cleanup levels 
for explosive compounds were achieved for all windrows. Table 4-2 identifies which windrows met 
industrial cleanup goals and which met residential standards. 
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TABLE 4-4 
AVERAGE RESULTS FROM EXPLOSIVE CONTAMINANT MONITORING 

BIOREMEDIATED SOIL FROM MFA - NSWC CRANE 

Windrow #1 Windrow #2 
Day 0 Day 26 DayO Day21 

HMX 151.1 2.1 82.3 2.3 
RDX 1177.2 1.0 626.6 1.4 
TNT 116.7 0.4 39.5 0.3 

Windrow #5 Windrow #6 
DayO Day 15 DayO Day14 

HMX 249.1 2.2 13.5 2.2 
RDX 102.5 1.1 96.5 1.0 
TNT 25.5 0.3 6.6 0.3 

Windrow #9 Windrow #10 
DayO Day 8 Day 0 Day 10 

HMX 4.6 2.2 14.3 2.2 
RDX 24.3 1.8 86.6 1.0 
TNT 0.7 0.5 0.8 0.3 

Windrow #13 Windrow #14 
Day 0 Day 7 Day 0 Day 8 

HMX 32.1 2.8 19.2 2.2 
RDX 124.6 1.4 76.7 1.0 
TNT 0.4 1.3 0.3 0.3 

Windrow #17 Windrow #18 
DayO Day 7 DayO Day 6 

HMX 8.1 1.9 9.4 2.3 
RDX 19.8 1 .1 29.4 1.1 
TNT 0.3 0.3 0.3 0.3 

Windrow #21 Windrow #22 
DayO Day 7 Day 0 Day 21 

HMX 26.7 2.6 31.3 2.1 
RDX 143.1 2.5 181.8 2.3 
TNT 1.4 0.5 2.5 0.3 

Windrow #25 Windrow #26 
Day 0 Day 7 Day 0 Day 6 

HMX 17.8 2.5 15.4 2.4 
RDX 117.0 3.0 73.5 2.3 
TNT 2.0 0.2 0.5 1.0 

Windrow #29 Windrow #30 
Day 0 Day 7 Day 0 Day 20 

HMX 18.6 2.7 23.8 2.1 
RDX 59.9 2.0 189.4 4.9 
TNT 0.9 1.5 14.7 0.3 

Windrow #33 Windrow #34 
Day 0 Day 6 Day 0 Day 7 

HMX 10.5 2.0 18.1 3.1 
RDX 57.7 2.8 106.8 3.2 
TNT 13.9 0.7 49.8 1.5 
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Windrow #3 Windrow #4 
DayO Day 15 Day 0 Day 26 

41.4 2.2 151.1 2.1 
315.4 1.1 1177.2 1.0 
11.9 0.3 116.7 0.4 

Windrow #7 Windrow #8 
Day 0 Day 13 DayO Day 8 
18.5 2.2 20.9 2.2 
134.2 1.0 129.1 1.1 
2.6 0.3 7.3 0.3 

Windrow #11 Windrow #12 
Day 0 Day 9 Day 0 Day7 
14.9 2.1 30.5 4.9 
85.6 1.0 83.7 1.6 
12.9 0.3 0.4 0.4 

Windrow #15 Windrow #16 
Day 0 Day 7 Day 0 Day 6 
28.6 1.9 22.7 2.0 
103.0 1.1 128.2 1.2 
0.3 0.3 5.6 0.2 

Windrow #19 Windrow #20 
Day 0 Day7 DayO Day7 
18.9 2.4 16.1 3.3 
110.1 1.7 71.7 1.6 
0.4 0.2 0.3 0.3 

Windrow #23 Windrow #24 
Day 0 Day 23 Day 0 Day 10 
59.2 4.5 36.5 2.6 
511.0 3.3 237.7 2.0 
6.7 0.3 4.0 0.4 

Windrow #27 Windrow #28 
Day 0 Day 7 Day 0 Day 21 
15.3 1.9 24.1 2.8 
46.0 1.7 195.4 5.9 
27.9 0.4 24.5 1.5 

Windrow #31 Windrow #32 
Day 0 Day 10 Day 0 Day 7 
12.9 2.2 13.0 1.7 
64.7 3.7 92.9 3.0 
12.2 0.3 34.1 0.2 

Windrow #35 Windrow #36 
DayO Day 9 Day 0 Day 13 
19.2 3.7 26.0 2.8 
167.0 6.2 231.8 4.2 
12.4 0.5 29.0 0.3 
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TABLE 4-4 
AVERAGE RESULTS1 FROM EXPLOSIVE CONTAMINANT MONITORING 

BIOREMEDIATED SOIL FROM MFA - NSWC CRANE 

Windrow #37 Windrow #38 
DayO Day 12 Day 0 Day7 

HMX 13.5 2.8 10.1 3.9 
RDX 89.0 6.8 69.0 7.2 
TNT 16.6 0.5 53.4 11.0 

Windrow #41 Windrow #42 
Day 0 Day7 DayO Day 7 

HMX 33.9 5.5 42.4 7.1 
RDX 238.3 8.9 299.0 13.9 
TNT 5.4 0.3 4.4 0.4 

Windrow #45 Windrow #46 
DayO Day 18 DayO Day16 

HMX 18.8 3.4 11.6 2.8 
RDX 121.3 4.4 59.8 2.9 
TNT 17.0 0.3 4.0 0.3 

Windrow #49 Windrow #50 
Da~O Da~10 Day 0 Day 9 

HMX 9.5 2.0 15.7 2.6 
RDX 50.9 1.4 97.7 2.8 
TNT 3.7 0.3 6.5 0.3 

Windrow #53 Windrow #54 
Da~O Day 11 Day 0 Day12 

HMX 8.0 3.0 22.4 2.1 
RDX 57.0 6.7 140.8 1.1 
TNT 21.0 5.8 6.6 0.2 

Windrow #57 Windrow #58 
Day 0 Day 9 Day 0 Day 9 

HMX 13.1 2.2 9.7 2.1 
RDX 54.1 2.1 57.5 1.0 
TNT 14.9 4.6 9.4 0.3 

Windrow #61 Windrow #62 
Day 0 Day 8 Day 0 Day 6 

HMX 6.0 2.1 5 2.2 
RDX 54.6 3.6 40.0 6.3 
TNT 17.9 4.5 15.4 0.7 

Windrow #65 Windrow #66 
Day 0 Day 8 Day 0 Day 11 

HMX 4.2 2.0 3.5 2.1 
RDX 31.8 5.3 26.7 1.9 
TNT 8.3 1.3 10.6 0.3 

Windrow #69 Windrow #70 
Day 0 Day 7 DayO Day 7 

HMX 3.7 2.2 4.1 2.1 
RDX 22.3 6.8 28.5 3.0 
TNT 1.8 2.2 6.0 0.4 
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Windrow #39 Windrow #40 
Day 0 Da~6 Day 0 Day7 
16.4 5.2 29.0 5.8 

120.4 13.1 208.6 5.2 
18.5 1.2 6.8 1.1 

Windrow #43 Windrow #44 
Day 0 Day6 Day 0 Day 7 
32.1 2.9 27.8 4.7 
247.9 8.3 182.5 7.2 

5.5 0.3 9.7 0.3 

Windrow #47 Windrow #48 
DayO Da~ 13 Day 0 Day 6 

8.3 2.1 14.1 2.4 
49.6 1.5 88.2 2.1 
2.7 0.3 6.3 0.3 

Windrow #51 Windrow #52 
Day 0 Day 14 DayO Day 11 
19.3 2.1 20.4 2.9 
131.3 1.2 124.0 2.0 
7.7 0.2 1.4 0.3 

Windrow #55 Windrow #56 
DayO Day 9 Day 0 Day7 
12.1 2.1 6.6 1.9 
74.5 1.4 44.5 2.2 
8.8 0.3 5.7 0.2 

Windrow #59 Windrow #60 
Day 0 Day 8 Day 0 Day 8 

5.0 2.0 4.1 2.0 
50.4 2.8 45.3 4.9 
21.1 0.4 31.1 0.4 

Windrow #63 Windrow #64 
D'!Y O Day 8 DqO Day8 

2.7 2.2 4.1 2.6 
21.9 3.5 38.6 12.4 
62.3 0.4 14.0 1.8 

Windrow #67 Windrow #68 
Day 0 Day 7 Day 0 Day 10 

3.8 2.1 4.9 2.2 
29.9 4.2 44.2 3.0 
7.3 0.8 5.9 3.6 

Windrow #71 Windrow #72 
DayO Day 9 DayO Day 8 
17.2 2.2 8.4 2.1 
94.0 1.0 30.2 1.7 
45.7 22.7 14.3 0.2 
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TABLE 4-4 
AVERAGE RESULTS1 FROM EXPLOSIVE CONTAMINANT MONITORING 

BIOREMEDIATED SOIL FROM MFA - NSWC CRANE 

Windrow #73 Windrow #74 
Day 0 Day 6 DayO Day8 

HMX 6.7 2.0 3.5 1.9 
RDX 58.0 2.4 12.8 1.5 
TNT 16.9 5.9 2.2 0.4 

Windrow #77 Windrow #78 
DayO Da~8 DayO Day 6 

HMX 6.7 3.7 4.9 3.9 
RDX 38.0 7.9 29.9 8.0 
TNT 17.1 0.4 6.1 0.5 

Windrow #81 Windrow #82 
DayO Day6 Day 0 Day 6 

HMX 3.8 2.1 12.7 2.6 
RDX 17.8 1.8 37.3 1.8 
TNT 5.3 0.2 2.2 0.2 

Windrow #85 Windrow #86 
Day 0 Day 7 DayO Day 6 

HMX 2.4 2.3 5.5 1.9 
RDX 10.1 2.3 19.2 1.4 
TNT 0.2 0.4 0.5 0.2 

Windrow #89 Windrow #90 
DayO Day 6 Day 0 Day6 

HMX 17.7 2.2 5.5 2.4 
RDX 77.8 1.7 28.0 3.5 
TNT 2.0 0.7 0.8 0.2 

Windrow #93 Windrow #94 
DayO Day 6 Day 0 Day6 

HMX 3.9 3.3 7.9 2.8 
RDX 15.8 5.5 32.4 1.9 
TNT 0.4 0.5 0.4 0.2 

Windrow #97 Windrow #98 
Day 0 Day 7 DayO Day7 

HMX 8.0 0.9 7.2 2.2 
RDX 32.2 2.8 30.1 5.3 
TNT 2.8 1.9 33.6 0.2 

Windrow #101 Windrow #102 
Day 0 Day 9 Day 0 Day 14 

HMX 8.9 2.4 26.6 2.9 
RDX 48.8 6.5 258.1 16.3 
TNT 2.6 1.1 19.7 0.9 

Note: 
1 - Results provided are in mg/kg (ppm) 
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Windrow #75 Windrow #76 
Day 0 Day6 DayO Day7 

2.3 2.0 8.3 1.8 
17.3 3.5 41.5 4.3 
2.4 0.2 14.3 0.3 

Windrow #79 Windrow #80 
Day 0 Day10 Day 0 Day 7 

3.5 2.5 5.6 2.2 
18.0 4.0 29.4 3.3 
5.3 0.2 1.7 0.5 

Windrow #83 Windrow #84 
DayO Day 6 Day 0 Day 6 

7.5 1.7 6.2 2.5 
34.7 2.4 2.7 1.8 
1.9 0.5 1.3 0.2 

Windrow #87 Windrow #88 
Day 0 Day 6 Day 0 Day 6 

5.0 2.3 4.4 2.6 
21.1 2.1 21.0 2.3 
2.2 0.2 0.3 0.2 

Windrow #91 Windrow #92 
Day 0 Day 6 Da~O Day6 

4.4 2.4 6.8 2.4 
21.6 1.1 16.8 4.4 
4.2 0.3 1.3 0.3 

Windrow #95 Windrow #96 
Da~O Oay_8 Day 0 Day 6 

2.5 2.1 5.8 2.8 
2.7 1.3 24.9 1.3 
0.2 0.2 0.4 0.2 

Windrow #99 Windrow #100 
DayO Oay_9 Day 0 Day 7 

9.0 1.1 9.2 1.6 
26.8 0.5 27.0 1.9 
1.4 0.3 11.0 0.2 

05/18/2000 



TABLE 4-5 
CLEANUP GOALS FOR SELECT EXPLOSIVE COMPOUNDS 

NSWC CRANE MFA 

Compound Residential Cleanup Goal 
(mg/kg) 

HMX 3,300 

RDX 4 

TNT 15 
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Industrial Cleanup Goal 
(mg/kg) 

34,000 

17 

64 
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5.0 
DISPOSITION OF TREATED COMPOST SOIL AND DECONTAMINATED ROCKS 

5.1 TREATED COMPOST SOIL 

Once laboratory analytical data verified that treatment goals were met for a windrow of treated compost 
soil, a loader transferred the treated material directly from the Biofacility building to semi-tractor live
bottom trailers. The trailers were free of contaminated soil prior to loading the treated material. 
Following loading, each truck was, covered with a tarp, decontaminated, and then weighed to determine 
the weight of compost exiting the Biofacility. The weighing requirement was subsequently eliminated 
(see FeR -FS-021 Rev.1 in Appendix A). The treated soil was transported back to MFA. Initially a 
temporary staging area was established, between Buildings 158 and 153, to receive and hold treated 
compost material (FCR-FS-008, Rev. 0 in Appendix A) prior to backfilling. Once backfilling operations 
began in June 1998, treated soil was transported back to MFA and backfilled into one of the excavations 
or staged in the temporary staging area for later use. In addition to backfilling and staging for later use, 
some compost material was field applied to promote vegetative growth. Due to the bulkier nature of the 
treated compost relative to the excavated soil, two permanent storage areas were also created to store 
compost. One permanent storage area is located north of Building 154 and a second is located east of 
Building 154. Table 4-2 identifies the location(s) where each windrow of material was transported 
following treatment. Backfilled material was placed in 12-inch lifts and compacted. Drawings showing 
the grid locations where windrows were backfilled are included in Appendix J. Final survey drawings of 
the work areas after completion of backfilling are included in Appendix F. 

After backfilling, very little erosion occurred because a crust formed on the surface of the compost. If 
seeding did not take place shortly after placement of the windrow, a top dressing was spread prior to 
seeding. Compost was added to the front berm at Building 154 and to the area near Building 158 prior 
to seeding in the spring. Treated compost material had been placed in those areas earlier in the year 
and weather prevented seeding at that time. Hydroseeding was performed at Crane using a seed and 
cellulose binder mix. This mix was sprayed directly onto the compost mixture. The cellulose binder 
holds the seeds in place, prevents erosion, and should decrease the rate of water evaporation from the 
soil. However, hHydroseeding at the first permanent storage areas, north of Building 154 and around 
Building 157, was unsuccessful. The hydroseeding was attempted in the summer when it was hot and 
dry, so insufficient watering may have caused poor germination. Also, there is a possibility that it may 
have been a bad batch of seed or not enough seed was applied. Both of these areas, in addition to a 
third area near Building 152, were subsequently seeded and watered. Grass is now growing at all of 
these locations. The second permanent storage area just east of Building 154 near the screener site is 
the only site which has not been seeded. Re-seeding of this area is pending further excavation and 
screening of material at MFA based on the completion of supplemental toxicity testing. 

5.2 DECONTAMINATED ROCKS 

Following decontamination, rocks that were screened out of the excavated soil were returned to the 
bottom of an open excavation within the same SWMU where they were excavated. Rocks were covered 
with no less than two feet of finished compost. Backfill drawings in Appendix J show where the rocks 
were placed. 
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6.0 
QUALITY CONTROL 

6.1 QUALITY CONTROL FIELD INSPECTIONS 

QC inspections included excavation site operations, composting operations, sampling activities, field test 
kit analyses, and facility maintenance. QC checks were performed at required intervals using the field 
inspection checklists provided in Appendix F of the FS-OP [MK, 1998a]. Copies of all inspection records 
are maintained at the Biofacility office. 

Occasional minor deficiencies were noted during inspections and subsequently corrected. Typical 
findings included items such as retention pond levels with less than two feet of freeboard remaining 
immediately after a major rain event. Two other deficiencies noted that were corrected by TolTest 
included hairline cracks in the process building floor and a water line leak below the asphalt in the 
process area. 

6.2 DATA QUALITY CONTROL 

Various data QC methods were utilized to verify the usability of samples collected and submitted for 
laboratory analysis (ICS, PES, and windrow contaminant monitoring samples (Day Zero and Day Last)). 
Samples were analyzed by Southwest Laboratory of Oklahoma, Inc. and Quanterra, Inc. of California. 
All data submitted for laboratory analysis were verified by reviewing chain-of-custody records, sample 
extraction records, analytical holding times, requested turnaround times, sample data in comparison to 
QC data and reporting requirements. Additionally, more than 10% of the data were validated. The data 
were compared with field and laboratory QC sample data to assess its usability. Sections 6.2.1 and 
6.2.2 below summarize the field and laboratory QC methods employed, respectively. Sections 6.2.3 
through 6.2.5 summarize the findings of the field and laboratory QC for the various types of project 
laboratory data. 

6.2.1 Field Quality Control 

Field QC included field duplicates, trip blanks, field blanks and equipment rinseates. Analytical results 
for these samples were evaluated to identify potential sources of error introduced during sampling, 
transportation and storage. Results for QC samples associated with the ICS are summarized in Table 
E-2 in Appendix E and QC samples associated with the PES are summarized on Table H-2 in Appendix 
H. 

Field duplicates were collected at a frequency greater than the one in twenty samples specified in 
Section 3.1.2 in the FS-QAPP [MK, 1998b]. Field duplicates are samples collected at the same time and 
in the same location as the corresponding field sample, in order to qualitatively assess field precision. 
There are no quantitative preCision criteria specified in the FS-QAPP. 

Trip blanks were submitted with coolers containing samples to be analyzed for volatile organic 
compounds in order to evaluate the potential for cross-contamination during shipment to the laboratory. 
The trip blanks were received from the laboratory in a sealed container containing organic-free water, 
held intact at the site, and shipped back to the laboratory with the samples. 

Field blank sample results were evaluated to identify any sources of contamination in the de-ionized 
rinse water and/or general atmospheric conditions in the field. Field blanks for water analysis were 
collected by pouring de-ionized water (from the same source used for sampling equipment 
decontamination) into appropriate sample containers and adding sample preservative, as required. 

Equipment rinse blanks were collected by rinsing decontaminated sampling equipment with de-ionized 
water, collecting the rinse water in appropriate sample containers, adding any sample preservative 
required by the analytical method, and then submitting the rinse water for analysis. Results are used to 
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evaluate the effectiveness of decontamination procedures in preventing sample cross-contamination. 

6.2.2 Laboratory Quality Control 

The laboratory performed method blank, replicate, surrogate, laboratory control sample (LCS), 
laboratory control sample duplicate (LCSD), sample matrix spike (MS), and sample matrix spike 
duplicate (MSD) analyses to evaluate laboratory accuracy and precision according to the established 
EPA procedures. 

Laboratory method blanks were prepared and analyzed with the samples in order to evaluate potential 
target compounds or interferences from laboratory glassware, reagents and/or solvents used in the 
preparation and analysis of samples. 

Laboratory replicate samples are a second sample aliquot which the laboratory prepares and analyzes 
concurrently with the sample to evaluate analysis precision. 

Surrogate spikes are known amounts of non-target organic compounds, which are spiked into all 
samples prior to sample preparation, in order to evaluate the efficiency of the organic sample 
preparation and analysis. 

LCS and LCSD are samples prepared in the laboratory, consisting of clean soil or water spiked with 
known amounts of target analytes which are processed through the same preparation as field samples. 
Evaluation of the spike recoveries, and the variability between the LCS and LCSD, gives an indication of 
analysis accuracy and precision in a clean matrix. 

MS and MSD are field samples that have been spiked with a known amount of target analytesand 
processed through the preparation and analysis with the field samples. Evaluation of the spike 
recoveries, and the variability between the MS and MSD, gives an indication of analysis accuracy and 
precision in the sample matrix. MS/MSD accuracy and precision can be affected by concentrations of 
both target and non-target compounds present in the original field sample, as well as the matrix of the 
sample itself. 

6.2.3 Initial Characterization Samples (ICS) 

All ICS were collected by MK. A total of 617 soil samples were collected from the grid sections to 
identify areas requiring excavation. Figures C-1 through C-6 in Appendix C show the locations of the 
grid sections. Various rinse, field, and trip blanks were collected along with these samples for QC 
purposes. All samples were received by the laboratory in acceptable condition, with custody seals, 
correctly preserved, and with containers intact. Most samples were received at a recorded temperature 
of 4°C +/- 2°C. A total of 231 samples were received at temperatures between -3°C and 1°C. Because 
no samples were frozen, these temperatures below 2°C did not impact the samples. Additionally, 36 
samples were received at temperatures between 6.2°C and 10°C. Most of these samples were analyzed 
exclusively for explosives and metals, and the high temperatures did not impact the results for these 
analyses. The remaining samples were analyzed exclusively for VOCs and showed few detected 
analytes, and those detected were at levels at least three orders of magnitude below the cleanup 
objectives. The impact of these temperatures above the acceptable range is minor when comparing the 
reporting limits relative to the 1M Industrial Cleanup Goal concentrations. 

Field QC 

Field QC samples collected with the ICS included duplicates, trip blanks, field blanks and equipment 
rinse blanks. 

Volatile analysis showed no difference between field duplicate pairs. Total and TCLP metal analysis 
showed metals to have precision varying from 0 - 200% relative percent difference (RPD), but in all 
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cases, duplicate pairs showed analytes to either be both above or both below cleanup criteria. 
Explosive analysis showed analytes to have precision varying from 0 - 200% RPD. With two exceptions, 
duplicate pairs showed analytes to either both be above or both be below cleanup criteria. MFAICS519 
had RDX present below the cleanup objective, at 9,120 IJg/kg, while its field duplicate, MFAICS520, had 
RDX present above the cleanup objective, at 67,900 IJg/kg. Similarly, MFAICS570 had RDX present 
below the cleanup objective, at 6,800 IJg/kg, while its field duplicate, MFAICS574FD, had RDX present 
above the cleanup objective, at 18,900 IJg/kg. 

Trip blanks were submitted with most coolers containing samples to be analyzed for VOCs, in order to 
evaluate the potential for cross-contamination during shipping to the laboratory. The trip blanks were 
received from the laboratory in a sealed container containing organic-free water, held intact at the site, 
and shipped back to the laboratory with the samples. One cooler of samples was received on June 18, 
1998 with a trip blank listed on the chain-of-custody, but the lab noted upon receipt that there was no trip 
blank present in the cooler. However, samples from this cooler all showed volatile results well below 
cleanup levels, so that if any cross-contamination did occur, it has not adversely affected the 
interpretation of the data based upon sample concentrations relative to the 1M Industrial Cleanup Goal 
values. Methylene chloride, a common laboratory contaminant, was detected in several trip blanks at 
values that ranged from 5 IJg/L to 28 IJg/L. In each of these instances the laboratory blank had also 
shown the presence of methylene chloride, and all corresponding sample concentrations were flagged 
with "B". Sample concentrations ranged from estimated values of 2 IJg/kg, below the reporting limit, to 
21 IJg/kg, all of which were Significantly less than the cleanup objective of 18,000 IJg/kg for methylene 
chloride. Acetone, another common laboratory contaminant, was detected in various trip blanks at 
values that ranged from 12 IJg/L to 76 IJg/L. Sample concentrations ranged from non-detect to 410 
IJg/kg, and are significantly less than the cleanup objective of 8,800,000 IJg/kg for acetone. Other volatile 
compounds were not detected above the reporting limit in any of the trip blanks associated with these 
sampling events. Based upon these results it is concluded that no volatile organic cross-contamination 
has occurred during shipping or storage for the majority of the volatile compounds analyzed. The 
possible methylene chloride and/or acetone contamination has not adversely affected the interpretation 
of the data based upon sample concentrations relative to the 1M Industrial Cleanup Goal values. 

Analysis of field blanks revealed low concentrations of various metals (Arsenic, Barium, Chromium, and 
Lead from 1.1 - 27.6 ug/L); acetone ( 7.0 - 8.0 ug/L); chloroform (1.0 ug/L); xylenes (2.0 ug/L); and/or 
methylene chloride (2.0 - 4.0 ug/L) present throughout the sampling event. Other field samples collected 
on corresponding days did not show concentrations of these compounds above the cleanup levels, 
therefore, low concentrations found in the field blanks have not significantly impacted the sample results. 
Based upon these results, it is concluded that water used for decontamination and general atmospheric 
conditions did not impact the analytical results. 

There were low concentrations of various metals (Arsenic [2.5 - 2.7 ug/L], Aluminum [35.2 - 65.5 ug/L] 
Barium [0.33 -3.3 ug/L, Cadmium [0.37 - 2.7 ug/L], Chromium [1.3 - 4.1 ug/L], Lead [0.95 - 2.1 ug/L], 
Mercury [0.18 - 0.25 ug/L]. Silver [ 1.0 - 1.6 ug/LJ) acetone (7.0 ug/L), chloroform (1.0 - 4.0 ug/L), 
methylene chloride (2.0 ug/L) and/or RDX (29.3 ug/L), afldloF TNT detected in many of the equipment 
rinse blanks. With one exception, the other field samples collected on corresponding days did not show 
concentrations of these compounds above the cleanup levels, therefore, low concentrations found in the 
field blanks have not significantly impacted the sample results. RDX was present at 29.3 IJg/1 in the 
rinse blank collected on 11/24/97. RDX values in corresponding field samples range from non-detect to 
1,760,000 IJg/kg, and most of the field samples have concentrations which greatly exceeded the cleanup 
objective of 17,000 IJg/kg. Based upon these results, it is concluded that the possible RDX 
contamination has not affected the interpretation of the data based upon sample concentrations relative 
to the 1M Industrial Cleanup Goal values. 

Laboratory QC 

Method blanks, replicates, surrogates, LCS/LCSD and MS/MSD samples were used for laboratory 
quality control for the ICS. 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 6-3 10/27/2000 



Laboratory method blanks showed the presence of acetone (1 - 14 ppb), chloroform (1 - 2 ppb), 
methylene chloride (1 - 420 ppb), MIBK (2 - 9 ppb), xylenes (1 - 4 ppb), aluminum (12.6 - 85.4 ppm), 
cadmium (0.45 - 0.66 ppm), TCLP barium (0.032 - 0.429 ppb), TCLP cadmium (14 ppb), TCLP 
chromium (15.7 ppb), and/or TCLP mercury (2.1 ppb) in various batches. For all of these analytes, field 
sample levels were significantly less than the cleanup objectives or for the applicable TCLP regulatory 
limit. All positive sample results for organic analytes which correspond to method blank detections have 
been flagged with a "B" flagcode to indicate possible elevated background levels. Based upon these 
results, it is concluded that method blank contamination has not adversely affected the interpretation of 
the data based upon field sample concentrations relative to the 1M Industrial Cleanup Goal objectives 
and TCLP regulatory limits. 

In 14% of batches where replicate samples were analyzed, the precision results were outside of 
laboratory criteria. Twenty-eight batches of metals had precision results for one or more metals outside 
of laboratory criteria. Metal RPD values outside of laboratory criteria included: Barium (22 - 47%); 
Cadmium (200%); Lead (21 - 83%): and Chromium (23 - 66%). The corresponding field sample results 
have been qualified with a u." flag-code, to indicate that duplicate analysis was not within control limits 
and that more variability may be expected in the reproduction of these values. In these instances, the 
total metal results were below the Region III Risk-based levels and TCLP metals were below the 
regulatory levels. The concentration of these contaminants would likely remain below these objectives if 
re-sampling was performed consistent with the sampling protocol of this project. 

Surrogate recoveries were generally acceptable for organic analyses. A total of 23 of the 621 samples 
collected showed surrogate recoveries outside of acceptable criteria. In 15 of these 23 samples, 
subsequent dilutions were required to bring the result within the linear range of the instrument, which 
caused the surrogate recoveries to be diluted outside of criteria. In the remaining eight samples, matrix 
interference is suspected to have caused poor surrogate recoveries for volatiles. Surrogate recoveries in 
these eight samples were as follows: 4-bromofluorobenzene: 63 - 185%, toluene-d8: 121 - 124%, and 
1,2-dichloroethane-d4: 69%. In seven of these eight samples, only one of the four surrogates was 
outside of acceptable limits. Matrix interference was confirmed for many of these samples by a 
corresponding matrix spike with similar recoveries, or by re-analyzing with similar results. Most of these 
volatile samples do not show target analytes above reporting limits. The few analytes detected were 
between three and five orders of magnitude below cleanup objectives. For these reasons, surrogate 
results that are outside of laboratory limits have not adversely affected the interpretation of the data. 

More than 98% of spiked target analytes showed laboratory control spike precision and accuracy results 
to be acceptable. Approximately 84% of the LCS/LCSD recoveries that were outside of acceptable QC 
limits had high recoveries. The following compounds exhibited high recoveries of LCS/LCSD in one or 
more analytical batches: Methylene chloride (220%); 4-Methyl-2-pentanone (158%); Xylene (150-160%); 
2,4-Dinitrotoluene (190- 191%); 4-Amino-2,6-dinitrotoluene (138% - 187%); Nitrobenezene (144-
147%); Tetryl (139%); Mercury (120 - 200%); Lead (670%); TCLP Silver (111 -118%); TCLP Arsenic 
(111 -113%); TCLP Barium (111 -132%); TCLP Cadmium (113 -118%); TCLP Chromium (112-
117%); TCLP Mercury (112 -115%); TCLP Lead (112 - 113%); and TCLP Selenium (119 -126%). 
However, the field samples analyzed with these LCS/LCSD samples showed corresponding analytes to 
be undetectable or at levels considerably below cleanup objectives and/or TCLP regulatory limits. The 
remaining target analytes that showed low recoveries corresponded to field sample results which were 
significantly less than the cleanup objectives and/or TCLP regulatory limits. The following compounds 
exhibited low recoveries of LCS/LCSD in one or more analytical batches: Acetone (34%); Xylene (42 -
45%); Tetryl (0 - 14%); Barium (12 - 13%); Mercury (10 - 75%); and TCLP Mercury (8%). The bias seen 
in the low recoveries would not impact the data enough to consider that these values may actually be 
greater than the 1M Industrial Cleanup Goal values if acceptable recovery was obtained. For these 
reasons, the relatively small percentage of LCS/LCSD results that are outside of laboratory limits have 
not adversely affected the interpretation of the data. 

Recoveries for 90% of MS/MSD analyses were acceptable for the target analytes. Metal results have 
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been appropriately qualified with an uN" flag-code, whenever the corresponding spike sample recovery 
was not within control limits. The following metals exhibited MS/MSD percent recoveries outside of QC 
limits in one or more analytical batches: Silver (71 - 72%); Arsenic (119 - 466%); Barium (68- 294%); 
Cadmium (66 - 75%); Chromium (50 - 248%); Mercury (121 - 137%); Lead (0 - 673%); Selenium (72-
189%) and Aluminum (greater than 500%). The following metals exhibitied MS/MSD percent recoveries 
outside of QC limits in one or more analytical batches of TCLP analysis: Silver (670 123%); Barium (48-
140%); Carmium (64 - 186%); Chromium (370182%); Mercury (19 -133%); Lead (450238%); and 
Selenium (73%). Approximately 113 of the poor MS/MSD recoveries were due to the high concentration 
of target analytes relative to spiking concentrations. Each analytical data set has been evaluated to 
determine the impact of the MS recovery on the useablity of the data. For the vast majority of samples, 
the results were either already above the cleanup objective levels or they were significantly less than the 
cleanup objective levels or TCLP regulatory limits, and the bias seen in the varying recoveries would not 
impact the data enough to consider that these values may either increase above, or decrease below, the 
cleanup levels if acceptable recoveries were obtained. MS/MSD percent recoveries were outside of QC 
limits in one or more analytical batches of the following explosive compounds: 1,3 TNB (236%); 2,4-DNT 
(181 0193%); 2,6-DNT (138-147%); 4A26DNT (140 - 191%); Tetryl (139 - 149%); HMX (23 analytical 
batches with recovery greater than 250%); RDX (one batch with 16% recovery, and 26 analytical 
batches with recovery greater than 500%); and TNT (one batch with 149% recovery, and 9 batches with 
recovery greater than 500%). These high percent recoveries were due to the high concentration of 
these target analytes relative to the spiking concentration. Results for two samples, MPSICS26 and 
MFAICS551, may have been impacted by high recoveries in MS/MSD samples; however, in both 
instances the reported results are above cleanup levels, and are likely conservative. These two samples 
also showed the presence of another target analyte, RDX, at levels above cleanup objectives. TNT 
recovered at 149% in one batch, and field sample MPSICS26, which had TNT present at 76,000 IJg/kg, 
may actually have had an amount lower than the cleanup level of 64,000 1J9/kg if acceptable TNT 
recovery could be obtained. Three sample results may have been impacted by a low RDX recovery of 
16% in the corresponding MS sample, which was likely caused by matrix interference. This interference 
may bias the results from these three samples. RDX results for MFAICS503 (4,850 IJg/kg), MFAICS509 
(15,000 1J9/kg), and MFAICS515 (8,990 1J9/kg) are below the 1M Industrial Cleanup Goal values but 
could potentially be greater than the cleanup objectives if acceptable RDX recovery could be obtained. 
MS/MSD percent recoveries of Volatile organic compounds were outside of QC limits in one or more 
analytical batches that were analyzed for the following compounds: 2-Butanone (152 - 161 %); Methyl 
ethyl ketone (44 - 282%); and Acetone (29 - 261%). Results associated with all MS/MSD Volatiles which 
were outside of QC limits were significantly less than clean up objectives and the bias seen in the 
varying recoveries would not impact the data enough to consider that these values may either increase 
above, or decrease below the cleanup levels if acceptable recoveries were obtained. Of the more than 
17,000 sample results obtained for Mine Fill A, these three sample results for RDX were the only 
samples where poor matrix spike recoveries could have changed the interpretation of the data based on 
the 1M Industrial Cleanup Goals and/or TCLP regulatory limits. 

Conclusion 

The QC data demonstrate acceptable accuracy and precision when compared to the intended use of the 
data. The data meets the project objectives and are, therefore, considered usable for characterization 
analysis. 

6.2.4 Post-Excavation Samples (PES) 

PES were collected by both MK and TolTest following excavation and collection of in-process excavation 
samples to determine the levels of constituents of concern remaining in the soil at each grid section. 

6.2.4.1 PES - MK Data QC Summary 

A total of 209 PES samples were collected by MK. All samples were received by the laboratory in 
acceptable condition, with custody seals, correctly preserved, and with containers intact. Approximately 
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80% of samples were received at a recorded temperature of 4°C +/- 2°C. A total of 41 samples were 
received at temperatures between 6.2°C and 6.8°C. Approximately 50% of these samples were 
analyzed exclusively for explosives and metals, and the high temperatures did not impact results for 
these analyses. The remaining samples were analyzed exclusively for VOCs and showed few detected 
analytes. Those that were detected were present at levels at least four orders of magnitude below the 
cleanup objectives. The impact of these temperatures above the acceptable range is minor when 
comparing the reporting limits relative to the 1M Industrial Cleanup Goal concentrations. 

FieldQC 

Field QC samples collected with the MK PES included duplicates, trip blanks, field blanks and 
equipment rinse blanks. 

Explosive and metal analysis of duplicate samples showed analytes to have precision varying from 0 -
200% RPD, but in all cases, duplicate pairs showed analytes to either be both above or both below 
cleanup criteria. 

Analysis of trip blanks revealed acetone, a common laboratory contaminant, in various trip blanks at 
values that ranged from 10 IJg/L to 72 IJg/L. Sample concentrations ranged from non-detect to 200 
IJg/kg and are significantly less than the cleanup objective of 8,800,000 IJg/kg for acetone. Other VOCs 
were not detected above the reporting limit in any of the trip blanks associated with these sampling 
events. Based upon these results, it is felt that no volatile organic cross-contamination has occurred 
during shipping or storage for the majority of the volatile compounds analyzed. The possible acetone 
contamination has not adversely affected the interpretation of the data based upon sample 
concentrations relative to the 1M Industrial Cleanup Goal values. 

No target analytes were detected in the field blanks collected during this sampling event. Based upon 
this result, it is felt that water used for decontamination and general atmospheric conditions did not 
impact the analytical results. 

Equipment rinse blank analysis showed low concentrations of aluminum (38.8 ug/L), barium (1.5 ug/L), 
chromium (0.85 - 1.6 ug/L), and/or mercury (0.19 ug/L) detected in the equipment rinse blanks. Field 
samples collected on corresponding days did not show concentrations of these compounds above the 
cleanup levels, therefore, low concentrations found in the equipment rinse blanks have not significantly 
impacted the sample results. 

Laboratory QC 

Method blanks, replicates, surrogates, LCS/LCSD and MS/MSD samples were used for laboratory 
quality control for the PES collected by MK. 

Laboratory method blanks showed the presence of acetone (2.0 - 9.0 ppb), methylene chloride (3.0 - 6.0 
ppb), or mercury (0.21 ppb) in several batches. For all of these analytes, field sample levels were either 
non-detect or significantly less than the cleanup objectives. All positive sample results for organic 
analytes which correspond to method blank detections have been flagged with a "B" flagcode to indicate 
possible elevated background levels. Based upon these results, it is felt that method blank 
contamination has not adversely affected the interpretation of the data based upon field sample 
concentrations relative to the 1M Industrial Cleanup Goal objectives. 

In 14% of batches where replicate samples were analyzed, the precision results were outside of 
laboratory criteria. Ten batches of metals had precision results for one or more metals outside of 
laboratory criteria. Those metals included the following: Aluminum (8 - 24%); Barium (6-20%); 
Chromium (24%); and Mercury (81 %). The corresponding field sample results have been qualified with 
a "*,, flag-code, to indicate that duplicate analysis was not within control limits and that more variability 
may be expected in the reproduction of these values. In these instances, the total metal results were 
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below the Region V Risk-based levels and TCLP metals were below the regulatory levels. The 
concentration of these contaminants would likely remain below these objectives if re-sampling was 
performed consistent with the sampling protocol of this project. 

Surrogate recoveries were generally acceptable for organic analyses. Ten of the 209 samples collected 
showed surrogate recoveries outside of acceptable criteria. In four of these ten samples, subsequent 
dilutions were required to bring the result within the linear range of the instrument, which caused the 
surrogate recoveries to be diluted outside of criteria. In the remaining six samples, matrix interference is 
suspected to have caused poor surrogate recoveries for volatiles. Surrogate recoveries in these six 
samples were as follows: 4-bromofluorobenzene: 68 - 73%, toluene-d8: 69-74%, and 1,2-
dichloroethane-d4: 121 %. In three of the six samples, two of the four surrogates were outside of 
acceptable limits, and in the remaining three samples, only one surrogate was outside of acceptable 
limits. Matrix interference was confirmed for one of these samples by a corresponding matrix spike with 
similar recoveries. Most of these volatile samples do not show target analytes to be present above 
reporting limits. The few analytes detected were approximately five orders of magnitude below cleanup 
objectives. For these reasons, surrogate results that are outside of laboratory limits have not adversely 
affected the interpretation of the data. 

More than 98% of spiked target analytes showed laboratory control spike precision and accuracy results 
to be acceptable. Approximately 50% of the LCS recoveries that were outside of acceptable QC limits 
showed high recoveries. LCS percent recoveries outside of QC criteria included: Acetone (48-184%); 
Methyl ethyl ketone (20 - 152%); 2-Butanone (152%); Xylene (32 - 320%); 4A26DNT (145 - 170%); 
Tetryl (6 - 17%); Barium (12 - 13%); Mercury (65 - 200%); and Lead (greater than 500%). However, the 
field samples analyzed with these LCS/LCSD samples showed corresponding analytes to be 
undetectable or at levels considerably below cleanup objectives and/or TCLP regulatory limits. The 
remaining target analytes that showed low recoveries, corresponded to field sample results that were 
significantly less than the cleanup objectives and/or TCLP regulatory limits. The bias seen in the low 
recoveries would not impact the data enough to consider that these values may actually be greater than 
the 1M Industrial Cleanup Goal values if acceptable recovery was obtained. For these reasons, the 
relatively small percentage of LCS/LCSD results that are outside of laboratory limits have not adversely 
affected the interpretation of the data. 

Recoveries for 93% of MS/MSD analyses were acceptable for the target analytes. Metal results have 
been appropriately qualified with an UN" flag-code, whenever the corresponding spike sample recovery 
was not within control limits. Compounds that had poor MS/MSD percent recoveries included: Methyl 
ethyl ketone (23 - 27%); RDX (337 - 426%); Aluminum (greater than 500%); and Chromium (49 - 71%). 
Approximately 50% of the poor MS/MSD recoveries were due to the high concentration of target 
analytes relative to spiking concentrations, as seen in both RDX and Aluminum. Each analytical data set 
has been evaluated to determine the impact of the MS recovery on the useablity of the data. For the 
vast majority of samples, the results were either already above the cleanup objective levels or they were 
significantly less than the cleanup objective levels or TCLP regulatory limits, and the bias seen in the 
varying recoveries would not impact the data enough to consider that these values may either increase 
above, or decrease below, the cleanup levels if acceptable recoveries were obtained. Interpretation of 
the post-excavation sample data based on the 1M Industrial Cleanup Goals and/or TCLP regulatory limits 
would not have changed due to the few poor matrix spike recoveries. 

Conclusion 

The QC data demonstrate acceptable accuracy and precision when compared to the intended use of the 
data. The data meets the project objectives and are, therefore, considered useable for post-excavation 
analysis. 

6.2.4.2 PES - TolTest Data QC Summary 

A total of 105 PES were collected by TolTest for laboratory analysis. The laboratory received 103 out of 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 6-7 10/27/2000 



105 samples collected for analysis. Sample MFAPES 238 for volatiles and the trip blank associated with 
MFAPES 265-268 did not make delivery to the laboratory and, therefore, results for these samples are 
not available. All samples were received by the laboratory in acceptable condition, with custody seals, 
correctly preserved, and with containers intact. Seventy-seven percent of the samples were received at 
temperatures of 4°C ± 2°C and 23% were received at 1°C to 2°C. Since none of these samples were 
frozen, the results were not affected by the 1 °C below the desired temperature range. 

Field QC 

Field QC samples collected with the TolTest PES included duplicates, trip blanks, and equipment rinse 
blanks. 

In analysis of duplicates, precision for volatile, metal, and explosive analyses varied from 0-200%. In all 
cases, duplicate pairs showed analytes to either be both above or both below cleanup standards. 

Trip blanks were submitted with most coolers containing samples to be analyzed for VOCs in order to 
evaluate the potential for cross-contamination during shipment to the laboratory. Exceptions to this 
occurred with the trip blank associated with samples MFAPES 265-268 and with the trip blank 
associated with samples MFAPES 262-263. In the first case, the trip blank never made delivery to the 
laboratory. The trip blank was listed on the chain of custody, but the laboratory reported that it was not 
in the cooler. In the latter case, a trip blank was not taken by field personnel. In each of these cases, 
the corresponding sample analyses showed no evidence of the target compounds, thus indicating no 
cross-contamination. Acetone, a common laboratory contaminant, was detected in some of the trip 
blanks at concentrations ranging from non-detect to 26 \Jg/L. Sample concentrations of acetone ranged 
from non-detect to 40 \Jg/kg. These levels are significantly less than the cleanup targets for acetone at 
8,800,000 \Jg/kg. Thus, the contamination has not adversely affected the interpretation of the data 
based upon sample concentrations relative to the industrial treatment standards. It also should be noted 
that acetone was detected in some of the method blanks analyzed by the laboratory indicating that the 
source of the contamination may lie within the laboratory. The laboratory is investigating possible 
contamination sources. Method blank values for acetone were well below treatment levels. Other 
volatile compounds for these trip blanks were not detected above the reporting limit. There were several 
occasions where the laboratory reported headspace (or bubbles) in the trip blank sample upon sample 
receipt. Since the trip blanks are prepared by the laboratory and shipped to field personnel, the 
laboratory was notified as to proper sampling protocol. 

Only one rinsate blank was collected for these samples. All target compounds were found to be non
detect in this sample. 

Laboratory QC 

Method blanks, surrogates, LCS/LCSD and MS/MSD samples were used for laboratory quality control 
for the PES collected by TolTest. 

Laboratory method blanks showed the presence of acetone (4 - 6 ppb), methylene chloride (3 - 10 ppb), 
aluminum (2.9 - 4.3 ppm), barium (0.064 ppm), arsenic (0.21 - 0.42 ppm), and 3-NT (238 ppb). For all of 
these analytes, the corresponding samples had levels significantly less than the targeted cleanup levels. 
Based on these findings, it is felt that the method blank contamination did not adversely affect the 
interpretation of the data based upon field sample concentrations relative to the industrial cleanup goals. 

Surrogate recoveries were acceptable for all explosive analyses with the exception of the MSD to 
samples MFAPES 253-261 (141 % recovery of 3,4-DNT surrogate). For the explosive analyses of 
MFAPES 237-252, surrogate recoveries for several of the samples and their corresponding LCS/LCSD 
were 0%. Re-extraction and re-analysis were performed for these samples and the surrogate recoveries 
were found to be acceptable. It was, therefore, concluded that the surrogate had been erroneously 
omitted during preparation of the first set. Surrogate recoveries for VOCs were generally acceptable. 
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The levels of target analytes were orders of magnitudes lower than the cleanup levels, therefore, any 
results outside laboratory QC limits did not adversely affect the interpretation of data. 

Of the 15 sets of LCS/LCSD data for explosives with solid matrix samples, tetryl was outside the 
laboratory QC limits twice (MFAPES 282-287) with percent recoveries between 130 - 135%, 2-NT was 
out once (MFAPES 270-281) with percent recoveries between 73 and 76%, and 2,6-DNT was out once 
(MFAPES 237-252) with percent recoveries between 77 and 81 %. However, the corresponding samples 
did not show evidence of these analytes. One water matrix explosive data LCS/LCSD set (MFAPES 
270-281) showed tetryl outside the laboratory QC limits with percent recoveries between 52 and 60%. 
The corresponding sample did not show evidence of the tetryl analyte. Acetone was outside the 
laboratory QC recovery limits for MFAPES 282-287 (62 - 68%). The corresponding samples did not 
show any acetone present. The bias in the recoveries of any of these analytes for the LCS/LCSD results 
outside laboratory QC limits would not significantly affect the interpretation of the data since the 
detection levels of the analytes are significantly lower than cleanup objectives. 

The tetryl analyte was outside QC limits for MFAPES 270-281 in the MS, MSD (52 - 59%) , and LCS (52 
069%). However, no evidence of tetryl was found in the associated samples. In all of the other 
instances where the MS or MSD results did not meet laboratory QC limits, the corresponding LCS/LCSD 
results did meet QC limits, thus indicating a matrix effect and not a problem with instrumentation or 
analytical technique. Therefore, any MS/MSD results outside laboratory QC limits do not adversely affect 
the interpretation of the sample data. 

Conclusion 

All QC data relating to PES samples collected by TolTest, except those noted above, are within 
laboratory control limits. The QC data satisfy the project objectives and the data are found usable for the 
confirmation of accuracy for the stated analyses. 

6.2.5 Windrow Explosive Monitoring Samples 

Windrow explosive monitoring sampling was performed by both MK and TolTest. As indicated in 
Section 4.5, explosives were the only constituents of concern that exceeded the industrial cleanup goals 
in the ICS, therefore, they were the only parameters analyzed during windrow treatment. Windrow 
samples collected and submitted for laboratory analysis included Day Zero samples, collected upon 
construction of the windrow and Day Last samples, collected after completion of treatment. Day Last 
samples were collected to confirm that the cleanup goals had been achieved. Day Last samples were 
collected after results from field screening test kits for explosives (RDX and TNT were used by MK and 
RDX by TolTest) were below detectable levels. 

As stated in Section 4.5, samples were collected from 15 locations in each windrow. MK collected Day 
Zero samples for windrows 1 though 50 and Day Last samples for windrows 1 through 48. TolTest 
collected Day Zero samples for windrows 51 through 102 and Day Last samples for windrows 49 
through 102. 

6.2.5.1 Windrow Monitoring Samples - MK Data QC Summary 

The analytical data for Windrow 13 reflected only nine monitoring locations due to the smaller windrow 
size. On Day Zero of monitoring, eight of the nine sampling locations did not detect the presence of 
246TNT and the ninth location had a concentration of 1,620J..l9/kg. On Day Last of monitoring, eight of 
the nine sampling locations did not detect the presence of 246TNT. The ninth location has a value of 
9,710 IJg/kg of 246TNT reported. This single sampling location, which shows a significant difference 
between Day Zero and Day Last results, resulted in a (-223)% reduction in the concentration of 
246TNT. Variability is expected between sampling locations due to the varied mixture of amendments in 
the windrow. For this reason various sample locations are selected and averaged to determine the 
average concentration of the windrow. The Industrial Cleanup Goal for this compound is 64,000 J..lg/kg 
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and the Residential Cleanup Goal is 15,000 jJg/kg. The analytical results were well below these 
concentration levels. 

A similar situation existed for the compound 4A26DT for Windrow 13. All nine results for the Day Zero 
monitoring were not detected and during Day Last, eight of the nine sample locations reported 
undetectable levels of 4A26DT while the last monitoring location had a value of 704 jJg/kg. This 
variability between sampling locations is due to the varied mixture of amendments in each windrow. 
However, since the Industrial Cleanup Goal for this compound of 680,000 jJg/kg and the Residential 
Cleanup Goal is 65,000 jJg/kg, the impact of this increased variability is insignificant in the final use of 
these results. 

Increases in reporting limits are often seen in Day Zero analytical results due to dilutions necessary for 
analysis. Concentrations of RDX, TNT, and HMX are at such high levels in Day Zero sampling that 
dilutions were performed. After the formation of Windrow 6, the lab made every effort to run all samples 
in an undiluted form initially which permitted consistent levels to be reported for undetectable 
compounds, and later performed the dilutions necessary for RDX, TNT, and HMX levels. Prior to the 
formation of Windrow S006, the lab performed dilutions initially to prevent over saturation of their 
instruments. 

In the case of Windrow 5, there are changes between reporting values in several of the locations in a 
particular cross section. In each cross section three locations are sampled as described in the Full 
Scale Quality Assurance Project Plan, SOP 3.0 found in Appendix A. Windrow 5, Location 1 has a value 
of less than 25,000 jJg/kg reported for 246TNT, while Location 2 has a value of less than 12,500 jJg/kg, 
and Location 3 has a value of less than 250 jJg/kg. These dilutions were necessary due to the high 
concentrations of RDX and HMX in these samples. A 1 OO-time dilution was performed on Location 1, a 
50-time dilution was performed on Location 2, and no dilution was required on Location 3. Ideally, it 
would be helpful to use the same dilution on all samples, however, based on varying concentrations of 
compounds which can be found within the windrow, this was not possible. As a result, inconsistent 
reporting limits are occasionally reported within a particular windrow. 

Variances in reporting limits are also the result of the sample volume used in analysis. In Windrow 16, 
all Day Zero results were reported at values of less than 250 jJg/kg for 2,4-DNT. Day Last results also 
show undetectable levels of this compound at reporting limits between 239 and 250 jJg/Kg. Obviously, 
these are all less than the 250 reported for Day Zero results, but larger sample volumes (2.10 grams on 
Day Last rather than 2.00 grams on Day Zero) decreased the reporting limits. 

Field Quality Control 

Field QC samples collected and analyzed with the Day Zero and Day Last samples included field 
duplicates to evaluate the precision of the field sampling and laboratory analysis. Precision of the field 
duplicates varied based upon the concentration of the target analytes. Day Last duplicate data was 
acceptable based upon the concentrations found in the samples relative to the cleanup levels. 

Laboratory Quality Control 

Method blanks, replicates, surrogates, LCS/LCSD and MS/MSD samples were prepared and analyzed 
for laboratory QC with the Day Zero and Day Last compost samples. 

Laboratory QC was performed consistent with the requirements of the FS-QAPP [MK, 1998b]. Method 
blanks, LCS, LCSD and surrogates were acceptable in almost every analytical batch. MS and MSD data 
was generally acceptable. In some of the Day Zero data, consistent elevated MS and MSD recoveries of 
RDX and HMX are often seen in the analytical data because of the high levels of theses compounds 
initially present in the sample. In Day Zero samples, which often required dilutions after spiking of the 
sample, the concentration of the spiking solution is diluted to a low level which cannot often be 
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distinguished form the variability of the sample itself. Day Last data did not show similar interferences 
because initial concentrations were low in comparison to the concentration of spiking solution added to 
the sample. Other MS and MSD recoveries, which did not meet the established criteria in the QAPP 
[MK, 1998a], include recoveries for tetryl. Tetryl often suffers from degradation, which results in low 
recovery of the compound in the MS and MSD. However, based upon the undetectable levels of tetryl 
found in these samples, and the relation of the analytical reporting limits to the industrial and residential 
cleanup levels, the data is determined to be acceptable to show that cleanup goals have been 
successfully met. 

Conclusion 

Based on technical review of the field and laboratory ac data, analyses were performed within 
acceptable accuracy and precision requirements specified in the QAPP [MK, 1998a]. The confirmation 
data meets the project's data quality objectives and are, therefore, considered usable to support full
scale operations. 

6.2.5.2 Windrow Monitoring Samples (Day Zero and Day Last) - TolTest ac Data Summary 

A total of 705 Day Zero samples (for windrows 51 through 102) and 744 Day Last samples (for windrows 
49 through 102) were collected by TolTest. All samples were received by the laboratory in acceptable 
condition, with custody seals and with containers intact. 

Eighty-seven percent of the Day Zero samples and 85% of the Day Last samples were received at 
temperatures of 4°C ± 2°C. Ten percent of the Day Zero samples and 13% of the Day Last samples 
were received at 1°C to 2°C. Since none of these samples were frozen, the results were not affected by 
the 1 °c below the desired temperature range. Three percent of the Day Zero samples were received at 
11°C and 2% of the Day Last samples were received at 8°C. In these cases, there was a delay by the 
courier in transporting the samples to the laboratory. A potential effect of the increased temperature 
could be a low bias to the results and any result greater than the detection limit could be considered a 
minimum value. For these samples, the impact, if any, is minimal compared to the reported values and 
treatment standards. 

TolTest sample results included seven samples that were reported with estimated values. Five of these 
samples exhibited analyte levels outside of the calibration range and, thus, warranted analyzing 
dilutions. However, due to laboratory workload, the holding times on these samples had expired before 
the dilutions could be analyzed. Thus, the estimated values were reported. Two of the seven samples 
required dilutions and dilutions were analyzed. In one case, a second dilution was required since RDX 
was still outside the calibration range. The hold time on this sample had expired prior to the analysis of 
the second dilution, therefore, an estimated value for RDX was reported. In the other case, a dilution 
was analyzed and the appropriate analytes were reported with diluted values with the exception of TNT. 
TNT did not meet the calibration criteria in this case and the estimated value from the initial run was 
reported. 

Field Quality Control 

Field duplicates were collected and analyzed as a method of field data ac. Precision for explosive 
analyses varied from 0-200%. This is not unexpected when considering the variable nature of the 
compost matrix. 

Laboratory Quality Control 

Method blanks, surrogates, LCS/LCSD and MS/MSD samples were used for laboratory quality control 
for the windrow monitoring samples collected by TolTest. 
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Laboratory method blanks showed no evidence of contamination. 

The surrogate recoveries were generally acceptable for most samples, however in samples having high 
concentrations of TNT, the corresponding surrogate recoveries were often outside laboratory QC limits. 
This is attributed to an interference effect of a large TNT concentration on the surrogate peak. 

In Day Zero samples, there were 13 batches or sets of LCS/LCSD where QC results did not meet 
laboratory control limits. There were two sets where tetryl was out of control in both the LCS and the 
LCSD, however tetryl was not detected in the samples corresponding to these LCS/LCSD sets. Values 
ranged from 1 % to 15% outside the laboratory QC limit for tetryl. The tetryl compound often suffers from 
degradation, which makes this analyte difficult to analyze. Ten out of the 13 sets had one to two 
analytes outside of laboratory control limits (1-6%) for either the LCS or the LSCD. In each case, the 
corresponding QC sample was within control limits (i.e., if the LCS was out, the LCSD was acceptable), 
therefore, the impact on the sample data is minimal. One of the 13 sets had six analytes outside of 
laboratory control limits (1-10%) for the LCS sample. In this case, the corresponding LCSD sample was 
within control limits, therefore, the impact on the sample data is minimal and some of these analytes 
were not detected in the corresponding compost samples (Day Zero Windrow 81). 

In Day Last samples, there were 15 sets of LCS/LCSD data where QC results for one to four analytes 
were outside of laboratory control limits (1-7%). In each case, the corresponding QC sample was within 
control limits (as described above), therefore, the impact on the sample data is minimal. There were 
eight sets where tetryl was out of control in both the LCS and the LCSD, however, tetryl was not 
detected in the samples corresponding to these analyses. There were two sets where RDX was above 
(1-6%) laboratory control limits for both the LCS and LCSD. The average RDX value for these samples 
was well below treatment standards, thus, the impact on the corresponding samples was minimal. One 
set of data showed 2-NT outside of the laboratory control limits (3-7%) for both LCS and LCSD. All other 
analytes were within control limits for this set and the corresponding samples showed no evidence of the 
2-NT analyte. There were four analytes outside laboratory control limits for the LCS and 10 analytes out 
of control for the LCSD for one set of samples (BI0-S-084 Day 6). Of the analytes that were out of 
control in the LCS/LCSD, only 2-ADNT and 4-ADNT were detected in the associated compost samples. 
The 2-ADNT and 4-ADNT analytes were outside limits in both the LCS and LCSD, however, the sample 
results for these compounds were found at levels orders of magnitude lower than treatment goals, thus 
the QC was determined to be usable. The two other compounds detected in these compost samples, 
RDX and HMX, were also determined to be acceptable since the corresponding LCS/LCSD results for 
these analytes were within control limits. 

In Day Zero samples, no MS/MSD sets exhibited all analyte recoveries in the laboratory QC limits. RDX, 
HMX, and TNT were often found to be outside the laboratory QC limits for MS/MSD. Day Zero samples 
often required dilutions to bring RDX, HMX, and TNT to quantifiable levels. The dilution occurs after 
sample spiking, thus, the concentration of the spiked compounds were diluted out and could not be 
determined. Tetryl, which often suffers degradation, was frequently outside laboratory QC recovery 
limits in the MS/MSD. In all of the instances where the MS or MSD results did not meet laboratory QC 
limits, the corresponding LCS/LCSD results did meet QC limits, thus indicating a matrix effect and not a 
problem with instrumentation or analytical technique. Therefore, any MS/MSD results associated with 
Day Zero samples that were outside laboratory QC limits did not adversely affect the interpretation of the 
sample data. 

For the MS/MSD associated with Day Last sample BI0-S-061 Day 8, the TNT recovery was negative. 
There was a large reported value of TNT in the sample, but the corresponding MS/MSD samples did not 
confirm this elevated TNT level. Possible contamination of the sample was presumed and a re
extraction of the sample was considered. However, it was determined that the final disposition of 
compost would not change and therefore re-extraction was not performed. Approximately 25% of the 
MS/MSD sets exhibited analytes slightly outside the limits in either the MS or MSD. As with the Day 
Zero samples, in all of the cases where the MS or MSD results did not meet laboratory QC limits, the 
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corresponding LCS/LCSD results did meet QC limits, indicating a matrix effect and not a problem with 
instrumentation or analytical technique. Therefore, any MS/MSD results associated with Day Last 
samples that were outside laboratory QC limits do not adversely affect the interpretation of the sample 
data. 

Conclusion 

All QC data relating to Day Zero and Day Last samples collected by TolTest, except those noted above, 
are within the laboratory control limits. The QC data satisfy the project objectives and the data are found 
usable for the confirmation of accuracy for the stated analyses. 
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7.0 
SAFETY AND INDUSTRIAL HYGIENE 

7.1 GENERAL SAFETY 

Over 160,000 labor hours were expended during the course of the work. One Occupational Safety and 
Health Administration (OSHA) recordable injury occurred. This injury was a hip contusion that resulted 
from an employee falling while repositioning a decontamination pad liner. There were no lost or 
restricted days associated with the injury. Three first aid cases (minor lacerations) also occurred. 

A total of 71 formal safety inspections were performed. No significant findings of an imminent or serious 
nature were found. Immediate actions were taken to correct any minor findings observed. Daily 
informal walk around safety inspections reinforced and improved the worker safety performance. 

7.2 INDUSTRIAL HYGIENE SAMPLING 

During work activities, monitoring was performed for airborne bacteria/fungi (molds and yeast), 
ammonia, total dust, and airborne explosive compounds. 

Two-time integrated air sampling campaigns (one in late spring and one in summer) were initially 
performed for bacteria/fungi using bioaerosol samples collected inside and outside of the compost 
buildings. No bacteria or fungi were detected above the occupational exposure limits or the threshold 
limit values (TLVs). The requirement for the two-time integrated air sampling was eliminated and 
replaced with visual monitoring in May 1999 (see FCR-FS-015 in Appendix A). 

Ammonia samples were collected by colorimetric methods and passive dosimeters. Sampling indicated 
ammonia levels above the permissible exposure limit (PEL) of 50 ppm and the TLV of 25 ppm during 
windrow construction and the first three to five days of the windrow life cycle. The chicken manure 
amendment was the primary contributor to the ammonia concentrations. As a result, full face air 
purifying respirators with ammonia cartridges were worn during windrow formation and during the first 
five to seven days of the windrow life cycle. 

Airborne explosive dust sampling included area and personal samples. Results of all samples were less 
than the lower limit of qualification (LOa) for applicable explosives and far below any occupational 
exposure limits. Explosive wipe samples were also taken to identify any spread of explosive 
contamination out of work zones. No occupational exposure limit exists for explosives but a one ppm 
administrative control level was implemented. Some contamination was detected in the lab refrigerator, 
clothing change area and the shower area and some trackout of explosives occurred primarily at the 
personnel decontamination facility. A more aggressive housekeeping practice coupled with worker 
training was instituted to prevent recurrence. 

Nuisance dust measurements, using a laser dust monitor, were taken during activities which had the 
greatest potential to generate dust. During these activities, water was used to prevent and suppress 
any dust that could be generated. All results were well below the 10 mg/m3 non-respirable limit and the 
3 mg/m3 respirable limit. 
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8.0 
CONCLUSIONS AND RECOMMENDATIONS 

1M work at MFA including, identification, excavation, treatment, and backfilling/staging of explosives
contaminated soil around Buildings 152, 153/154, 157, and 158/159 has been completed in accordance 
with all relevant plans and plan modifications. Investigation in the areas of Buildings 151 and 160 did 
not identify any material that exceeded the cleanup criteria. 

Excavation of impacted soil was completed to the extent possible in all areas identified by initial 
characterization sampling, with the exception of 17 grid sections (23, 24, 26, 29, 33, 34, 35, 36, 38, 40, 
131,132,133,135,171,172, and 173) near Buildings 153/154 which have not yet been excavated. 
These areas will be addressed following completion of supplemental toxicity testing of previously treated 
compost, as agreed to with the USEPA. An addendum to this IMR will be prepared to address work in 
those areas. In some of the grid sections that were excavated, impacted soil above the cleanup goals 
remains in areas where roads, railways, buildings, utilities or other permanent physical structures 
prevented complete removal of the material. All excavated soil was successfully treated at the 
Biofacility, by composting, to reduce the levels of contaminants of concern in the material to below either 
the industrial or residential cleanup goals. Treated soil was returned to the site and used for backfill or 
staged for future use. No future 1M work is recommended for the subject areas at MFA after the material 
in the final 17 grid sections is excavated, treated and backfilled. 

Results of ICS collected at MFA revealed levels of arsenic above cleanup goals. Arsenic was not a 
contaminant of concern at the MFA site so it is assumed that the detected levels represent a high 
background for this compound at the NSWC Crane facility. It is recommended that a background level 
for this compound be established for NSWC Crane to assist in future 1M work. 
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RESPONSES TO COMMENTS 
DRAFT INTERIM MEASURES REPORT FOR REMOVAL AND BIOREMEDIATION OF MINE FILL A MATERIAL, NSWC CRANE, 

CRANE, INDIANA - DATED JANUARY 2000 

Commentor: Bill Gates, Southern Division RPM 

Item No. Sectionl Comment Response 
Page 

1. Page 3- Figures C 1 - C4 are referenced for grid locations. Figures C1 through C4 in the January 2000 draft IMR were Post-
1, Figures C1 - C4 are labeled soil sampling results. Excavation Characterization Sample Results. These figures 
Section These figures are referenced during a discussion of have been moved to Appendix G, re-numbered as Figures G1 
3.1.1 initial characterization samples. Clarify that Figures C1 through G4, and renamed to clarify that they are post-excavation 

- C4 reflect post-excavation sample results. sample results. Appendix C now contains newly generated 
figures (C1 through C6) showing Initial Characterization Sample 
Results. 

2. Figures Include reason per grid why soil exceeding all remedial A new table (Table 3-2) has been generated to provide 
C1 - C4 goals was left in place. Footnote? explanations for arei3s that exceeded remedial goals. A note 

has been added to Figures G1 through G4 to reference this 
table. 

3. Appendix One page, Summary of Windrow Sampling, was The information included in Appendix G in the January 2000 
G provided prior to Windrow 01. It included Windrow S- draft IMR has been moved to Appendix I. The Summary of 

001 - M-050. Like information for Windrows 51 - 102 Windrow Sampling table has been expanded to include all 
was not provided. windrows. 

-- - -- -- -

Commentor: Christine Freeman, NAVSURFWARCENDIV Crane 

Item No. Sectionl Comment Response 
Page 

General Various Remove quotation marks from the "A" in Mine Fill A The quotation marks have been removed throughout the plan. 
(and "B" in Mine Fill B) throughout the plan. 

1. p. iv The correct acronym for Rockeye is RKI. Please make The Rockeye acronym has been revised on the Acronyms page 
change throughout plan. and in the text. 

2. p. 1-1 §1 Rewrite last sentence as, "MFA (SWMU 12/14) and the The requested change has been made. 
1[3 ... " (previously identified in 1(2). 

3. p.1-2 a} m Delete the sentence, "Production was resumed The requested changes have been made. 
§1.1 in 1980, and MFA currently produces 2,OOO-pound 

aerial bombs." 
b} ~ In metals of concern add Mercury 
~ Rewrite second sentence as, "Concentrations of 
individual Gonstituonts RDX in the soil range from non-
detect to 15,300 mg/kg fR9X}." 
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RESPONSES TO COMMENTS 
DRAFT INTERIM MEASURES REPORT FOR REMOVAL AND BIOREMEDIATION OF MINE FILL A MATERIAL, NSWC CRANE, 

CRANE, INDIANA - DATED JANUARY 2000 

Item No. Sectionl Comment Response 
Page 

4. p.1-4 Last bullet should read, "Transportation and disposal The requested change has been made. 
§1.2 backfill of the .. , .. 

5. p.1-4 Rewrite first sentence as, " ... is organized into RfR.e The revised report has nine sections, therefore, this change was 
§1.3 eight sections ..... not made. 

6. p.1-5 a) FCR-FS-002 In the description column, add a a) The requested change has been made. 
Table 1-1 void notation for this FCR. b) The table has been revised to include revisions 1 and 2. 

b} FCR-FS-008 Add revisions 1 and 2. c} A note was added to the "Description" column of the table to 
c) FCR-FS-009 Add no final approval given (could indicate that no final approval was given for this FCR. 

not find a Signed approval copy). d} A note was added to the "Description" column of the table to 
d} FCR-FS-011 Add that only approved portion of indicate that only the removal of the PETN requirement was 

FCR was the removal of PETN requirement on all approved. 
samples except initial characterization. e} The "no" box has been checked. 

e) FCR-FS-016 Mark the "no" box in the Regulator f} The table has been revised to include revision 1 and the 
Approval/Notification Recommendation section. approved signature page has been included in Appendix A. 

f) FCR-FS-018 Add revision 1 and include g} The table has been revised to include revision 1. 
approved Signature page (copy of the FCR is h) FCR-FS-025, Rev. 1, has been added to Table 1-1. 
provided with these comments}. i} FCR-FS-027 has been added to Table 1-1. 

g) FCR-FS-021 Add revision 1. j) Table 1-1 Note has been revised as requested. Additional 
h} Add FCR-FS-025 Rev 1 1/19/00 for Disposition of text has been added to this note as described in the 

reject rocks from screener site (copy of the FCR Response 22. 
is provided with these comments). 

i} Add FCR-FS-027 2/1/00 for Consolidate 
excavation completion report and compost 
completion report (copy of the FCR is provided 
with these comments). 

j) Table 1-1 Note should read, "FCRs 4,5, 19, 20~ 
22. 24. and 26 did not affect ... " 

7. p.2-1 The first phrase is not a sentence. Disagree - it is a sentence. "On-site bio-treatment" is the 
§2.1 ~1 

--
~ubject and "complied"~the vert:>. 
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RESPONSES TO COMMENTS 
DRAFT INTERIM MEASURES REPORT FOR REMOVAL AND BIOREMEDIATION OF MINE FILL A MATERIAL, NSWC CRANE, 

CRANE, INDIANA - DATED JANUARY 2000 

Item No. Sectionl Comment Response 
Page 

8. p.2-1 Rewrite paragraph as follows, "Basee aA tAe The Biofacility was not built to meet all applicable hazardous 
§2.1 ~5 classificatiaA af tAe sails ta be treatee as AaA waste codes, standards and regulations. It meets most of the 

Aa;z;areaus waste, tIhe Biofacility and buildings were requirements, however, due to the lack of secondary 
designed and built to meet hazardous waste aQQlicable containment in some areas (buildings, asphalt, ponds), all 
codes, standards, and regulations. Based on the hazardous waste requirements are not met. The referenced 
classification of the soils to be treated as non- sections were re-written as follows: 
hazardous waste, the Biofacilit~ was approved as a 'The Biofacility and buildings were designed and built to meet, or 
solid waste and contaminated media treatment facility exceed, all applicable codes, standards, and regulations. Based 
meeting the applicable codes, standards, and on the classification of the soils to be treated as non-hazardous 
regulations. waste, the Biofacility was approved as a solid waste and 

contaminated media treatment facility." 
9. p.3-1 a) ID. In the next to the last sentence, should the a) "Some" is the correct word in ~1. It has been changed to 

§3.1.2 word "some" by "same" in reference to where the "selected" to eliminate confusion. 
locations of samples were to be collected? b) The constituents from ~2 have been moved to section 1.1. 

b) ~ These constituents of concern should be listed The listing of compounds in section 1.1 have been split into 
with section 1.1 so all parameters analyzed for "RFI" and "Generator Knowledge" for each class of 
are in one location. A table could be used if there compounds. Additionally, the compounds have been 
\s a concern over confusing reference from presented in columns for easier reading. 
Halliburton and generator knowledge. 

10. p.3-1 In the second sentence replace "Initial characterization "Initial characterization sampling" has been changed to "ICS" as 
§3.1.3 sampling" with "ICS" and the word "of' is in bold or a requested. The word "of' looKed different due to a copier quality 

different font (or something, it looks different). problem that affected the appearance of the text on the right side 
of the page. The problem has been corrected. 

11. p.3-2 a) ID. A description is made of how the trommel a) The trommel screener and the Powerscreen unit that 
§3.2 screener operated. Please add a description for replaced it operated in a similar manner, with the primary 

the Powerscreen screener. difference being the increased production rate of the 
b) ~ In the last sentence, Appendix H is mentioned Powerscreen unit. Text has been added to Section 3.2 to 

before Appendices F and G. Is there anyway clarify this. 
around this? Appendices should be in the same b) The appendices have been rearranged and additional 
order they appear in the text. appendices have been added. Appendices are now in the 

order that they are referenced in the text. Refer to the new 
Table of Contents for the revised listing and ordering of 
appendices. 
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RESPONSES TO COMMENTS 
DRAFT INTERIM MEASURES REPORT FOR REMOVAL AND BIOREMEDIATION OF MINE FILL A MATERIAL, NSWC CRANE, 

CRANE, INDIANA - DATED JANUARY 2000 

Item No. Sectionl Comment Response 
Page 

I 12. p.3.3 a) Add a column for the cumulative amount of soil a) A column for cumulative volumes has been added to both 
I 

Table 3-1 that was excavated and screened. excavated and screened tables. 
b) When the quantity of material b) The amount of excavated material from both MK and Toltest 

excavated/screened was added, it equaled has been converted to tons for consistency purposes. The 
19,115 cubic yards, but the executive summary amount of soil excavated is 20,209 tons and all references to 
and §1.0 1[5 states that there was approximately excavated volumes are consistent with this value. 
20,000 cubic yards of soil that was excavated 
and screened. Please make these numbers 
consistent. 

13. p.4-2 Rewrite first sentence as, "Each G,Qontracts weFe was The requested change has been made. 
§4.21[2 awarded ... " 

14. p.4-2 a) Rewrite the third sentence as, " ... homogenized a) The requested change has been made. 
§4.31[1 each mGE load by mixing ... " b) The requested change has been made. 

b) Rewrite sentence eleven as, ..... delivered to the c) The sentence has been deleted. 
compost windrow in covered trailers or by loader d) The requested change has been made. 
bucket. .. 

c) Delete sentence twelve, ..... self powered 
hopper/conveyor ..... or add that the use of the 
hopper/conveyor was stopped and the loader 
bucket used. 

d) Rewrite last sentence as, ..... is summarized in 
Table 4-2 and Table 4-3 shows the quarterly 
cumulative amount of amendments used." 

15. p.4-2 Rewrite second sentence as, ..... made at least two or . The requested change has been made. 
§4.3~2 three passes ... .. 

16. p.4-2 a) §4.3113 and 114 Add to these paragraphs the use a) The size and location descriptions for half-sized windrows 
§4.31[3 of Building N half sized windrows. Reference have been added and a reference to FRC-013 has been 
and 1[4 and use FCR-FS013 for wording and descriptions made. 
and all of as necessary. b) Information regarding field sampling of half-sized windrows 
§4.4 b) §4.4 The half sized windrow information should was added to section 4.4. 

also be included throughout this section when 
sampling locations and number of samples are 
discussed. 

------ -
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RESPONSES TO COMMENTS 
DRAFT INTERIM MEASURES REPORT FOR REMOVAL AND BIOREMEDIATION OF MINE FILL A MATERIAL, NSWC CRANE, 

CRANE, INDIANA - DATED JANUARY 2000 

Item No. Sectionl Comment Response 
Page 

17. p.4-3 a) Add a column for the cumulative amount of soil a) Cumulative column has been added. 
Table 4-1 that was processed. b) The amount of processed material from both MK and 

b) When the quantity of soil processed was added, TolTest has been converted to tons for consistency 
it equaled 20,922, but §4.0 1[2 states that there purposes. The amount of processed material is 21 ,174 tons 
was approximately 20,000 cubic yards of soil that and all references to the processed material are consistent 
was processed. Please make these numbers with this value. 
consistent. c) A note has been added to Table 4-1 to explain the cut-off 

c) In the Table 4-1 note section, state what was used. 
used as the cut off for each month (day last, day d) Values have been verified in order to ensure each windrow 
lab results were received, or when windrow was has been used in determining cumulative volumes. 
unloaded). I could not seem to find a pattern. e) The quantities of soil processed and screened do not match 

d) Also when looking back at Quarterly Interim exactly because one quantity (soil processed) is a field 
Progress Reports, windrows 49 and 50 are not estimate and the other (soil screened) is an actual scale 
recorded in a cumulative column in an MK or measurement. The quantities reported in the revised IMR 
TolTest report. Were the windrows included in are 21,174 tons processed and 20,209 tons screened. An 
the cumulative for this report? explanation has been added to Table 4.1 to account for the 

e) How is it that more soil was processed (20,922) disparity. 
than was screened (19,115)? 

18. p.4-4 a) Fill in miSSing disposal dates for Windrows 48, a) The missing dates have been added to the table. 
through 49, 50, and 83. b) The missing information has been added to the table. 
4-6 Table b) Fill in miSSing level attained and disposal c) The empty cells at the bottom of columns have been colored 
4-2 locations for Windows 101 and 102. black. 

c) In the Total line, use some type of pattern fill or 
shading for the columns that remain empty (do 
not have totals). 

19. p.4-7 a) Add columns/rows showing quantities of a) The tal;>le has been expanded to include the quantities of 
Table 4-3 amendments that were used per quarter. amendments used per reporting period. Quantities are 

b) Modify the title of Table 4-3 and text on page 4-2 included in tons and are taken from the recipe sheets for 
§4.21[1 to reflect a change in the contents of the each windrow (included in Appendix I) with pounds 
table. converted to tons. Also, a note has been added to the table 

to indicate that quantities used are field estimates. 
Additional notes added to the table clarify which windrows 
are included in each reporting period. 

b) The title of Table 4-3 and the text in the referenced section 
have been revised to indicate that the table contains 
amendment quantities received and used. 
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RESPONSES TO COMMENTS 
DRAFT INTERIM MEASURES REPORT FOR REMOVAL AND BIOREMEDIATION OF MINE FILL A MATERIAL, NSWC CRANE, 

CRANE, INDIANA - DATED JANUARY 2000 

Item No. Sectionl Comment Response 
Page 

20. p.4-13 a) This section, §4.6 Disposal of treated soil, should a) The section has been re-numbered as requested and 
§4.6 be renamed, §5.0 Disposition of treated compost renamed "Disposition of Treated Compost Soil and 

soil. Decontaminated Rocks." Subsequent sections have been 
b) In the third sentence, it is discussed that the re-numbered, as required. 

departing trucks are weighed to determine the b) A sentence was added to indicate that the weighing 
weight of compost exiting the Biofacility. Please requirement was removed with FCR-FS-021. 
incorporate into text that FCR-FS021 deletes the c) Information regarding the mulching, seeding, and 
requirement to weigh outgoing compost filled hydroseeding activities has been added to the newly named 
trucks. Section 5.0. 

c) Discuss mulching and seeding operations by MK d) Information regarding the staging area and the two 
and TolTest, TolTest failed attempt at permanent storage areas has been added to Section 5.0. 
hydroseeding, and TolTest reseeding MK 
backfilled areas. 

d) Discuss staging area and permanent residential 
placement area. 

21. p.6-1 Reference FCR-FS015 deleting requirement for two The requested change has been made. Note that with re-
§6.21f2 time-integrated air sampling campaigns and replacing numbering of the sections per Response 20, the referenced 

with visual monitoril}g. information is now in Section 7.1. 
22. Appendix a) FCR-FS-004 is included after FCR-FS-017 it a) FCR-FS-004 is included after FCR-FS-017 because it is an 

A should be after FCR-FS-018, but there should be attachment to that FCR. Text has been added to the note in 
some clarification as to why it is included since Table 1-1 to clarify that FCR-FS-004 did not affect MFA work 
the Table 1-1 note states that it not included. but a comment to this FCR was the basis for the generation 

b) Add the following FCRs to this appendix FCR- of FCR-FS-017. 
FS-018 Rev 1 signed approval page, FCR-FS- b) The referenced FCRs have been added to the appendix. 
025 Rev 1, and FCR-FS-027 (copies of the FCR 
is provided with these comments). 

23. Appendix a) ~ Remove the reference, "(Awaiting files a) The requested change has been made. 
B from field)". b) Copies of the manifests have been included in Appendix B. 

b) Include copies of the Contaminated Scrap 

--- ---- - '---
Manifest thi3t were submitteclby ToIT~st. 

- - - -- -- -

6of7 6/26r-~') 



RESPONSES TO COMMENTS 
DRAFT INTERIM MEASURES REPORT FOR REMOVAL AND BIOREMEDIATION OF MINE FILL A MATERIAL, NSWC CRANE, 

CRANE, INDIANA - DATED JANUARY 2000 

Item No. Sectionl Comment Response 
Page 

! 24. Appendix This appendix should be renamed "Initial The appendix has been renamed as requested. Drawings 
C Characterization Sampling Grid Location Drawings" showing the ICS results by grid have been generated and 

and ICS marked on drawings. If ICS grid locations are included in this appendix. 
not what are shown then the1 need to be shown here. 

25. Appendix This appendix needs a little explanation. For instance, The drawing in Appendix C was correct. The drawings initially 
D Grid #1 of Appendix C shows grid #1 as 'meets included in Appendix C were post-excavation sample results. 

industrial clean-up objectives' yet Appendix D shows These drawings have been moved to Appendix G and renamed 
that grid #1 was excavated. Which is right? to avoid being confused with ICS drawings. ICS drawings have 

been generated and are now located in Appendix C. 
Additionally, headings have been added to the table in Appendix 
D to clarify the types of samples. 

26. Appendix Where are the post excavation drawings showing areas The drawings you requested are included as follows: 
F that started as undetected or below residential, were • Appendix C: ICS grid before excavation 

excavated to residential or industrial, or contamination • Appendix G: PES grid following excavation 
still remains above industrial? My point is that we need • Appendix J: Backfill maps showing where treated compost 
to see ICS grid before excavation started, then post was placed. 
excavation drawings showing what the result of the 
cleanup was, and then backfill maps showing where 
the soil was returned. 

27. Appendix Change the note in parenthesis from two binders to The information in Appendix G has been moved to Appendix I. 
G p. G-1 three binders. The information in this appendix is now on double-sided sheets 

and included in one binder. The note on the appendix cover 
sheet has been revised to reflect this. 

28. Appendix a} There were two permanent placement areas at a) Additional backfill information has been obtained from 
H MFA; additional information will have to be TolTest. All TolTest backfill information has been 

obtained from TolTest. transferred to the MK generated backfill drawings for 
b) TolTest also conducted additional backfilling in consistency. Backfill drawings are now included in Appendix 

some MK areas at B-154 (used Windrow 97 to J. 
cover grids 1,2,3,13,14,39,&40) and B-158/159 b) Additional backfill information has been obtained from 
(used windrows 99 & 100 to cover all grids) TolTest and added to the appropriate drawings. 

c) Where is the associated final survey information? c) Final survey drawings have been added in Appendix F. 
d) Need to see locations where the rocks backfilled? Reference to the final survey drawings t1asbeen 'added to 

Section 5.1, 
d) Figure J-4 in the revised report shows the location where the 

rocks were backfilled. 
--- - -- ----- - ---- --- - --- --- --
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EXECUTIVE SUMMARY 

This interim measures report has been prepared by Morrison Knudsen Corporation (MK) for Southern 
Division, Naval Facilities Engineering Command. This report documents the actions completed for the 
identification, removal, and treatment through bioremediation of explosives-contaminated soil near 
Buildings 152,153/154,157, and 158/159 at Mine Fil! A (MFA) at Naval Surface Warfare Center 
(NSWC) Crane in Crane, Indiana, and the subsequent on-site backfill of the treated material. This report 
also covers investigation sampling at MFA Buildings 151 and 160, where no impacted soil exceeding 
cleanup criteria was identified. The report summarizes the work actions performed pursuant to the 
requirements of the approved Full-Scale Operational Plan [MK, 1998a] and the Quality Assurance 
Project Plan [MK, 1998b]. The field work was performed by MK from April 1998 to March 1999 and by 
TolTest, Inc. from April 1999 to September 1999. 

The scope of work included the following: 

• Collection and analysis of 617 initial site characterization samples from 203 grids of potentially
impacted soil at MFA. 

• Excavation and screening of 20,209 tons of explosives-contaminated soil identified in the site 
characterization with limitations at some locations based on physical constraints such as 
buildings, railways, roads, etc. 
Collection and analysis of 299 confirmation samples at MFA that included sampling of 
excavations to verify that all soil exceeding the cleanup goals was removed (to the extent 
possible). 

• Transportation of excavated, screened material to the on-site Bioremediation Facility for 
treatment. 
Treatment of the contaminated material at the Bioremediation Facility through composting to 
reduce the levels of the contaminants of concern to below the target cleanup goals. 
Confirmatory sampling of treated material to ensure cleanup goals were achieved. All treated 
material met either the industrial or residential cleanup levels for the constituents of concern. 
Transportation of the treated material back to MFA and backfilling the material or-staging it for 
future use. A total of approximately 37,024 tons of compost was returned to MFA. 

All interim measures work actions have been completed in accordance with the approved plans and 
approved field changes with the exception of work at 17 grid sections (23, 24, 26, 29, 33, 34, 35, 36, 38, 
40, 131, 132, 133, 135, 171, 172, and 173) near Buildings 153/154 which have not yet been excavated. 
These areas will be addressed following completion of supplemental toxicity testing of previously treated 
compost, as agreed to with the United States Environmental Protection Agency. An addendum to this 
report will be prepared to address work in those areas. No further action is recommended for all other 
areas surrounding Buildings 153/154 and all designated areas around Buildings 151, 152, 157, and 
158/159 at MFA. 

NSWC Crane - SWMU 12116 
Removal and Bioremediation of MFA Material 
Interim Measures Report 06/26/2000 



TABLE OF CONTENTS 

SECTION 

EXECUTIVE SUMMARY ............................................................... i 

ACRONyMS ........................................................................ iv 

1.0 INTRODUCTION ............................................................ 1-1 
1.1 SITE BACKGROUND .................................................. 1-3 
1.2 SCOPE OF WORK .................................................... 1-4 
1.3 REPORT ORGANIZATION ................................... , .......... 1-4 

2.0 REGULATORY COMPLIANCE ................................................. 2-1 
2.1 CONTAMINATED MEDIA CLASSIFICATION ................. " ............. 2-1 
2.2 WASTE MANAGEMENT ............................................... 2-1 
2.3 STORM-WATER DiSCHARGE ........................................... 2-2 
2.4 LANDFILL PERMITIING ................................................ 2-2 
2.5 EXCAVATION PERMITIING ............................................ 2-2 
2.6 SPECIFICATIONS, CODES, AND STANDARDS ............................. 2-2 
2.7 ENVIRONMENTAL PROTECTION ........................................ 2-3 

3.0 MFA SITE OPERATIONS .................................................. " .. 3-1 
3.1 INITIAL CHARACTERIZATION SOIL SAMPLING ............................ 3-1 

3.1.1 Sample Locations ............................................... 3-1 
3.1.2 Sample Collection and Analysis .................................... 3-1 
3.1.3 Sampling Data Summary ......................................... 3-1 

3.2 SOIL EXCAVATION, SCREENINGl AND TRANSPORTATION ................. 3-2 
3.3 IN-PROCESS EXCAVATION SOIL SAMPLING .............................. 3-4 
3.4 POST-EXCAVATION CONFIRMATION SOIL SAMPLING ..................... 3-4 
3.5 EQUIPMENT DECONTAMINATION ....................................... 3-4 
3.6 ROCK WASHING ..................................................... 3-4 

4.0 BIOFACILITY COMPOSTING OPERATIONS ...................................... 4-1 
4.1 BIOFACILITY MAINTENANCE AND REPAIRS .............................. 4-1 
4.2 AMENDMENTS SUPPLY AND STORAGE ................................. 4-6 
4.3 WINDROW CONSTRUCTION AND MAINTENANCE ......................... 4-6 
4.4 WINDROW TREATMENT FIELD PROCESS MONITORING ................... 4-8 

4.4.1 Temperature ..................................................... 4-8 
4.4.2 Oxygen ......................................................... 4-8 
4.4.3 Moisture ........................................................ 4-9 
4.4.4 pH ............................................................. 4-9 
4.4.5 Explosives ....................................................... 4-9 

4.5 EXPLOSIVE CONTAMINANT LABORATORY SAMPLES ...................... 4-9 

5.0 DISPOSITION OF TREATED COMPOST SOIL AND DECONTAMINATED ROCKS ....... 5-1 
5.1 TREATED COMPOST SOIL ............................................. 5-1 
5.2 DECONTAMINATED ROCKS ............................................ 5-1 

6.0 QUALITY CONTROL ......................................................... 6-1 
6.1 QUALITY CONTROL FIELD INSPECTIONS ................................ 6-1 
6.2 DATA QUALITY CONTROL ............................................. 6-1 

6.2.1 Field Quality Control ............................................. 6-1 
6.2.2 Laboratory Quality Control ........................................ 6-2 
6.2.3 Initial Characterization Samples (ICS) ............................... 6-2 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report ii 06/26/2000 



TABLE OF CONTENTS (continued) 

SECTION PAGE 

6.2.4 Post-Excavation Samples (PES) ................................... 6-5 
6.2.5 Windrow Explosive Monitoring Samples ............................. 6-8 

7.0 SAFETY AND INDUSTRIAL HYGIENE ........................................... 7-1 
7.1 GENERAL SAFETY .................................................... 7-1 
7.2 INDUSTRIAL HYGIENE SAMPLING ...................................... 7-1 

8.0 CONCLUSIONS AND RECOMMENDATIONS ..................................... 8-1 

9.0 REFERENCES AND BIBLIOGRAPHY ............................................ 9-1 

LIST OF FIGURES 
FIGURE 

1-1 LOCATION MAP .................................. : ............................ 1-2 

LIST OF TABLES 

TABLE PAGE 

1-1 SUMMARY OF MFA FIELD CLARIFICATION REQUESTS ........................... 1-5 
3-1 SOIL EXCAVATION AND SCREENING QUANTITIES ............................... 3-3 
3-2 SUMMARY OF GRIDS NOT EXCAVATED TO CLEANUP GOALS ..................... 3-5 
4-1 MFA PROCESSED SOIL QUANTITIES ................ : ................... , ........ 4-2 
4-2 WINDROW TREATMENT/BACKFILL SUMMARY .................................. 4-3 
4-3 AMENDMENT QUANTITIES RECEIVED AND USED ............................... 4-7 
4-4 AVERAGE RESULTS FROM EXPLOSIVE CONTAMINANT MONITORING ............. 4-11 
4-5 CLEANUP GOALS FOR SELECT EXPLOSIVE COMPOUNDS ....................... 4-14 

LIST OF APPENDICES 

APPENDIX 

A FIELD CLARIFICATION REQUESTS ........................................... A-1 
B WASTE DISPOSAL DOCUMENTATION ......................................... B-1 
C INITIAL CHARACTERIZATION SAMPLING GRID LOCATION DRAWINGS ............. C-1 
D GRID EXCAVATION SAMPLING SUMMARY ..................................... 0-1 
E INITIAL CHARACTERIZATION SAMPLE RESULTS ............................... E-1 
F SURVEYED DRAWINGS ...................................................... F-1 
G POST-EXCAVATION GRID SAMPLE LOCATION DRAWINGS ....................... G-1 
H POST-EXCAVATION SAMPLE RESULTS ....................................... H-1 
I WINDROW RECIPES, FIELD MONITORING RESULTS, AND DAY ZERO/DAY LAST SAMPLE 

RESULTS SUMMARY ........................................................ 1-1 
J BACKFILL GRID LOCATION DRAWINGS ........................................ J-1 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report iii 06/26/2000 



°C 
2A46DT 
24DNT 
26DNT 
2NT 
3NT 
4NT 
4A26DT 

ABG 
ANSI 
ASTM 

CAAA 
CFR 

DOD 
DNB 

EPD 

ACRONYMS 

degrees Centigrade 
2-amino-4,6-dintrotoluene 
2,4-dinitrotoluene 
2,6-dintrotoluene 
2-nitrotoluene 
3-nitrotoluene 
4-nitrotoluene 
4-amino-2,6-dintrotoluene 

Ammunition Burning Ground 
American National Standards Institute 
American Society for Testing and Materials 

Crane Army Ammunition Activity 
Code of Federal Regulations 

Department of Defense 
1,3-dinitrobenzene 

Environmental Protection Division 

Field Change Request 
Full-Scale Operational Plan 

FCR 
FS-OP 
FS-QAPP Quality Assurance Project Plan for Full-Scale Operations at the Bioremediation 

Facility 

HMX 

lAC 
ICS 
1M 
IMR 

LCS 
LCSD 
LOQ 

MFA 
MFB 
MK 
MS 
MSD 
MSDS 

NB 
NEG 
NEMA 
NFPA 
NPDES 
NSWC 

OSHA 

cycloteremethylenetetranitramine 

Indiana Administrative Code 
Initial characterization sampling 
Interim Measure 
Interim Measures Report 

laboratory control sample 
laboratory control sample duplicate 
limit of quantitation 

Mine Fill A 
Mine Fill B 
Morrison Knudsen Corporation 
matrix spike 
matrix spike duplicate 
material safety data sheets 

nitrobenzene 
National Electric Code 
National Electrical Manufacturer's Association 
National Fire Protection Association 
National Pollution Discharge Elimination System 
Naval Surface Warfare Center 

Occupational Safety and Health Administration 

NSWC Crane - SWMU 12116 
Removal and Bioremediation of MFA Material 
Interim Measures Report iv 06/26/2000 



PETN 
PEL 
PES 
PID 
ppm 
PPE 

QAPP 
QC 

RAC 
RDX 
RKI 
RCRA 
RFI 

SOP 
SWMU 
SZ 

TLV 
TNT 
TNB 
Tetryl 
TCLP 

U.S.EPA 
ug/kg 
ug/L 

VOC 

WHC 

ACRONYMS (continued) 

Pentaerylthritol tetranitrate 
permissible exposure limit 
post excavation samples 
photoionization detector 
parts per million 
personnel protective equipment 

Quality Assurance Project Plan 
quality control 

Navy Remedial Action Contractor 
cyclotrimethylene trinitramine 
Rockeye Munitions Facility 
Resource Conservation and Recovery Act 
RCRA Facility Investigation 

standard operating procedure 
solid waste management unit 
Support Zone 

Threshold Limit Value 
2.4,6-trinitrotoluene 
trinitrobenzene 
methyl-2.4,6-trinitro phenylnitramine 
toxicity characteristic leaching procedure 

United States Environmental Protection Agency 
micrograms per kilogram 
micrograms per liter 

volatile organic compound 

water holding capacity 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report v 06/26/2000 



1.0 
INTRODUCTION 

This interim measures report (IMR) has been prepared by Morrison Knudsen Corporation (MK) for 
Southern Division, Naval Facilities Engineering Command. This report documents the actions 
completed for the identification, excavation, on-site treatment through bioremediation (composting) of 
explosives-contaminated soil, and on-site backfill/staging of compost at Mine Fill A (MFA) at Naval 
Surface Warfare Center (NSWC) Crane in Crane, Indiana. This IMR summarizes the work actions 
performed pursuant to the requirements of the approved Full-Scale Operational Plan (FS-OP) [MK, 
1998a] and the Quality Assurance Project Plan for Full-Scale Operations, Soils Bioremediation Facility 
(FS-QAPP) [MK, 1998b]. The field work was performed by MK from April 1998 to March 1999 and by 
TolTest, Inc. from April 1999 to September 1999. Five progress reports were generated by MK and 
TolTest during this period to document the work completed during prescribed periods. Information 
provided in the progress reports and various field documentation were used in developing this IMR. 

NSWC Crane, located in southwestern Indiana, provides support for equipment shipboard weapons 
systems and ordnance. This site also supports Crane Army Ammunition Activity (CAAA), which includes 
production and renovation, storage, shipment, and demilitarization and disposal of conventional 
ammunition. Explosive-compounds contaminated soil resulting from the above operations have been 
identified at MFA (also known as solid waste management unit (SWMU) 12/14), and three other 
SWMUs: (Ammunition Burning Ground (ABG) (SWMU-03/1 0), Rockeye Munitions Facility (RKI) 
(SWMU-10/15), and Mine Fill B (MFB) (SWMU-13/14». 

To reduce or eliminate the potential for contaminant migration, NSWC Crane evaluated its 31 SWMUs to 
determine which ones would be amenable to accelerated cleanup actions, otherwise known as Interim 
Measures (1M). NSWC Crane submitted a proposal to the United States Environmental Protection 
Agency (U.S. EPA) to conduct 1M cleanup actions at selected SWMUs. MFA and the other three 
SWMUs mentioned above were identified for 1M cleanup due to explosive contaminants in the soil. 

Based on past success at other Department of Defense (DOD) facilities, as well as other factors 
(including cost and contaminated soil transportation requirements), excavation and on-site ex-situ 
bioremediation of the contaminated soils was selected as the preferred treatment alternative for the 1M 
at MFA, ABG, RKI, and MFB. Bioremediation has proven to be successful at other sites having 
explosive contaminated materials [Weston, 1993]. SWMU 33/00 was identified as the treatment location 
of the affected soil (Bioremediation Facility). The Bioremediation Facility (Biofacility) was constructed by 
MK from March 1996 to June 1997. The Biofacility area is a 5%-acre complex located in the southwest 
quadrant of NSWC Crane near the Crane Landfill as shown on Figure 1-1. It is comprised of three 
compost buildings each measuring 300 feet long by 70 feet wide by·18 feet tall, a vehicle 
decontamination facility, two lined storm-water collection ponds, a diesel storage tank, amendment 
storage area, and a field laboratory and administration facility. A description of the facility is provided in 
Section 3.0 of the FS-OP [MK, 1998a] and the details of the facility are included in the Construction As
Built Report [MK, 1998c]. 

The first phase of the 1M process consisted of a pilot-scale bioremediation operation that evaluated 
several mix recipes and provided lessons learned, a final reCipe for full-scale operation, and cleanup 
goals for treated soil. Results and discussions of the pilot-scale operations are provided in the Pilot
Scale Treatability Test Report [MK, 1998d]. The second phase of the 1M process consisted of 
excavating impacted soils and full-scale operation of the Biofacility for treatment of the soils. This IMR 
documents the identification, excavation, and treatment of 20,209 tons of impacted soil from MFA and 
the backfilling of the approximately 37,024 tons of generated compost. 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
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1.1 SITE BACKGROUND 

MFA is located in the west-central portion of NSWC Crane situated along Highway H-17, as shown on 
Figure 1-1. MFA consists of 29 buildings, which have been used to assemble mines, depth charges, 
rocket heads, aerial bombs, and projectiles. MFA began operation in 1942 with the loading of depth 
charge bombs. The area was also used during the Korean and Vietnam wars. Production rates are not 
available for other periods, but over six million bombs were manufactured at MFA and MFB during the 
Vietnam War [Halliburton, 1992]. MFA continued to produce ordnance until 1975, when production was 
suspended. Demilitarization activities that include ordnance disassembly and decommissioning are also 
performed in this area. Prior to 1980, a variety of liquid wastes were disposed of on-site without 
treatment. Explosive-contaminated wastewater was discharged into unlined ponds or into storm drains 
and ditches. Wastewater generated from cleaning operations was discharged into an unlined pond. 
Oily waters, battery acids, paint thinner, acetone, boiler blowdown, and solvents were dumped behind 
buildings or into ravines. Waste hydraulic oil was spread on dirt roads. Since the early 1980s, treatment 
plants have been built, wastewater streams have been connected to the sanitary sewer, and oils and 
solvents have been collected, segregated, and either recycled, sold, or disposed of properly [Halliburton, 
1992]. As a result, the major sources of contamination were from wash-down operations prior to 1980 
and the exhaust ventilation system. 

The areas at MFA where soil was impacted by the waste discharges were around Buildings 152, 
153/154,157, and 158/159. Buildings 151 and 160 were investigated but no exceedances of cleanup 
objectives were identified. The constituents of concern for MFA include compounds that were identified 
in the Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) Phase I 
Environmental Monitoring Report for MFA [Halliburton, 1992]. Additional compounds were added to 
those identified in the RFI based on generator knowledge and process operations at MFA to ensure that 
solvent-contaminated soil, or characteristic wastes, were not transported to the Biofacility for 
composting. Compounds identified from both sources include the following: 

Explosives: 
RFI 
• Pentaerylthritol tetranitrate (PETN) 

2,4,6-trinitrotoluene (TNT); 
cyclotrimethylene trinitramine (RDX) 

• cycloteremethylenetetranitramine (HMX) 
tetryl; trinitrobenzene (TNB) 

• 1 ,3-dinitrobenzene (DNB) 
• nitrobenzene (NB) 

Generator Knowledge - no. additional compounds 

Metals: 
RFI 

aluminum 
barium 

• cadmium 

Generator Knowledge 
• arsenic 

selenium 

Volatile Organic Compounds (VOCs): 
RFI 
• Dichloromethane (methylene chloride) 
• acetone 

methyl ethyl ketone (2-butanone) 

NSWC Crane - SWMU 12/16 
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• 4-amino-2,6-dintrotoluene (4A26DT) 
• 2-amino-4,6-dintrotoluene (2A46DT) 
• 2,4-dinitrotoluene (24DNT) 
• 2,6-dintrotoluene (26DNT) 
• 2-nitrotoluene (2NT) 
• 3-nitrotoluene (3NT) 
• 4-nitrotoluene (4NT) 

• chromium 
• lead 
• mercury 

• silver 

• methyl isobutyl ketone 
• toluene 
• xylene (total) 
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Generator Knowledge 
Chloroform 

• 1,2-dichloroethane 
• 1 ,1-dichloroethane 

Soil from MFA was used for the start-up of full-scale operation of the Biofacility due to its high 
concentrations of RDX, TNT, HMX and other explosive contaminant compounds. Concentrations of 
RDX in the soil ranged from non-detect to 15,300 mg/kg. TNT and HMX were reported as high as 3,790 
mg/kg and 1,340 mg/kg, respectively. Soil samples were collected in 1985 around Buildings 153 and 
158 with the highest concentrations of contaminants detected near Building 153 [Halliburton, 1992]. 
1.2 SCOPE OF WORK 

The scope of work for the 1M completed at MFA included: 

• Initial site characterization by sampling and analysis of potentially contaminated in-situ soil to 
determine areas where contamination existed and to delineate the extent of the impacted areas 

• Excavation of explosives-contaminated soil identified in the site characterization, screening of the 
material, and transportation of the screened soil to the Biofacility for treatment 

• Field screening during excavation to assist in determining the extent of contamination 
• Confirmatory sampling after excavation was completed to document site conditions 
• Treatment of the contaminated soil at the Biofacility through composting, including process 

monitoring of the material during treatment 
• Confirmation sampling of the treated material to ensure that it had met the cleanup objectives 
• Transportation and backfill of the treated compost at MFA 

Field clarification requests (FCRs) were generated to modify, clarify, and/or revise elements associated 
with the work. Copies of the FCRs are included in Appendix A. Table 1-1 summarizes the scope of 
each of the FCRs associated with the MFA operations. 

1.3 REPORT ORGANIZATION 

This report is organized into nine sections and includes ten appendices. Section 1.0 provides a brief 
introduction of the site and identifies the scope of work covered by this report. Section 2.0 identifies and 
discusses the applicable site and regulatory compliance issues associated with the work. Section 3.0 
provides a summary of the work performed at MFA including the initial site characterization sampling, 
excavation activities, and confirmation sampling. A summary of the Biofacility composting operations is 
provided in Section 4.0. Information on disposition of treated compost soil is provided in Section 5.0. 
Details of the quality control (QC) checks performed during full-scale operations, including data QC, are 
included in Section 6.0. A summary of safety and industrial hygiene sampling and monitoring is 
provided in Section 7.0. Conclusions and recommendations of full-scale operations at MFA are 
summarized in Section 8.0. A list of reference documents is provided in Section 9.0. 

Pertinent information is provided in the following appendices: 

Field Clarification Requests 
Waste Disposal Documentation 
Initial Characterization Sample Grid Location Drawings 
Grid Excavation Sampling Summary 
Initial Characterization Sample Results 
Surveyed Drawings 
Post-Excavation Sample Grid Location Drawings 
Post-Excavation Sample Results 

Appendix A
Appendix B
Appendix C
Appendix D
Appendix E
Appendix F
Appendix G
Appendix H
Appendix 1- Windrow Recipes, Field Monitoring Results, and Day Zero/Day Last Sample 

Results Summary 
Appendix J- Backfill Grid Location Drawings 
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TABLE 1-1 
SUMMARY OF MFA FIELD CLARIFICATION REQUESTS 

NSWC CRANE BIOREMEDIATION FACILITY 

FCR-FS-# Date Issued Description 

001 1/12/98 Clarification on short term toxicity screening of compost 

002 2/16/98 Revision of screener and procedure due to wet conditions and 
positioning requirements. Note: FeR VOIDED 

003 4/16/98 Revision of Section 5.4 of FS-OP to include use of front end 
loader to place soil in windrows during formation. 

006 4/29/98 Clarification on remedial goal for TNT (Denied) 

007 5/1/98 Clarification of remedial goal for TNT 

008 5/7/98 Identification of temporary staging areas for treated compost in 
Bioremediation Compost Buildings or at Mine Fill A. 

008 Rev. 1 5/27/98 Per direction from EPA in approval letter, additional details on 
transporting treated compost soil back to the site, with storage 
and maintenance requirements for the piles, and restoration of 
the storage area used. 

008 Rev. 2 6/3/98 Additional details were added to 008 Rev. 1. 

009 7/9/98 Modification to the covering of excavation areas causing 
moisture to be retained. Note: No final approval received for 
this FCR.. 

010 8/25/98 Clarifications to support process operational activities 

011 8/25/98 Discontinue Day Zero sampling of windrows, and remove 
PETN requirement on all samples except initial 
characterization. Note: Only removal of PETN requirement 
was approved. Day Zero sampling continued. 

012 3/29/99 Addition of Health & Safety Plan from TolTest to the 
Operational Plan 

013 4/12/99 Clarification of building space to utilize small area in front of 
stockpile where a smaller windrow can be formed. 

014 4/27/99 Modification of rock washing procedure 

015 5/6/99 Modification to Health & Safety Plan to exclude requirement 
for two integrated air sampling events 

016 6/15/99 Modification to Health & Safety Plan to include new officer 

017 6/23/99 Ability to mix MFA and MFB soils into a single stockpile 
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TABLE 1-1 (continued) 
SUMMARY OF MFA FIELD CLARIFICATION REQUESTS 

NSWC CRANE BIOREMEDIATION FACILITY 

FCR-FS-# Date Issued Description 

018 6/28/99 Modification of decontamination requirements between MFA 
Rev. 1 and MFB. Rev. 1 added details per EPA request. 

021 7/9/99 Clarification of treated compost weighing requirements 
Rev. 1 

023 8/3/99 Clarification of reject pile from soil screening at MFA 

025 1/19/00 Revised handling procedure for rocks screened out of 
Rev. 1 excavated soil. 

027 2/1/00 Combines requirements for Excavation Completion Report 
and Compost Completion Report into one Interim Measures 
Report. 

Note: FCRs 004, 005, 019, 020, 022, 024 and 026 did not affect MFA operations and are, therefore, not 
included in this table. FCR 004 did not directly affect MFA operations, but a comment by U.S. 
EPA on this FCR was the basis for FCR 017 and FCR 004 is an attachment to FCR 017. 
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2.0 
REGULATORY COMPLIANCE 

Various regulatory and site compliance issues were involved in the operations at MFA and the Biofacility. 
The following sections discuss the site and regulatory requirements associated with soil and treated 
compost media classification, waste management operations, storm water discharge, and excavation 
permitting. 

2.1 CONTAMINATED MEDIA CLASSIFICATION 

On-site bio-treatment of contaminated media complied with all relevant permitting and reporting 
requirements of RCRA (1976 et seq.). No hazardous waste was allowed to be treated in the Biofacility. 
Sampling and analysis of the soil to be treated was performed for the constituents of concern, and 
additional VOCs and heavy metals, that may have been present based on generator knowledge, to 
verify that material was non-hazardous. 

Data obtained from in-situ soil samples from all excavation areas indicated that the contaminated soil did 
not contain Title 40 Code of Federal Regulations (CFR) 261 Appendix VIII hazardous constituents above 
the characteristic reactivity threshold as determined in 40 CFR 261.23. Contaminated soil containing 
reactive nitrated aromatics has been evaluated and it was determined that reactivity is not observable if 
the reactive constituents are present below concentrations of 10% (100,000 mg/kg) [Kristoff et ai, 1987]. 
The site soil concentrations of nitrated aromatic compounds were below this concentration. 

Wash-out water from ammunition processing had previously been released to soil in various areas at 
NSWC Crane, including MFA. This wastewater was classified as K047 (pink/red water from TNT 
operations). Per the regulations, K047 waste becomes de-listed upon deactivation. The reactive level 
for TNT has been determined to be less than 10% as discussed above. The subject soils did not contain 
TNT concentrations greater than 10%, therefore the soil was acceptable for treatment at the Biofacility. 

Review of in-situ soil analyses indicated that all soil at MFA were non-reactive and non-characteristic 
and therefore, were classified as non-hazardous waste. 

The Biofacility and buildings were designed and built to meet, or exceed, all applicable codes, 
standards, and regulations. Based on the classification of the soils to be treated as non-hazardous 
waste, the Biofacility was approved as a solid waste and contaminated media treatment facility. 

2.2 WASTE MANAGEMENT 

The NSWC Crane Environmental Protection Division (EPD) representative coordinated all waste 
management and disposal. The contractors complied with all NSWC Crane EPD requirements for 
management of all generated wastes. 

Decontamination water generated from the cleaning of equipment and tools was collected and 
subsequently used as moisture additive for windrows. Stormwater was collected in retention ponds. 
When the ponds were nearly full, the water was sampled and analyzed as required by the FS-OP [MK, 
1998a] and the FS-QAPP [MK, 1998b]. Based on sample results, the water was pumped either to the 
site drainage ditch or the site sanitary sewer. No generated water was taken off-site for disposal. 

Specific waste containers (for acetone, field screening kits, PPE, etc.) were generated in response to 
operational needs. These materials were characterized by generator knowledge and Material Safety 
Data Sheets (MSDS). All filled waste storage containers were stored, labeled, and disposed of in 
accordance with the appropriate regulations listed in Section 2.6 below and NSWC Crane directives. 
Specifically, waste, such as acetone from the field test kits and some of the waste which was explosive-
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contaminated combustible material, was transported for treatment at the ABG. A Contaminated Scrap 
Manifest - NSWCC 6280/4, Rev. 6-84 was filled out and submitted for approval by the NSWC Ciane 
EPD. Upon approval, these specific wastes were transported to the ABG for treatment. PPE was 
disposed at the on-site landfill. Copies of waste disposal documentation are included in Appendix B. 

2.3 STORM-WATER DISCHARGE 

NSWC Crane obtained a Storm-water Discharge Permit [NSWC Crane, 1997] under Title 327 Indiana 
Administrative Code (lAC) 15, National Pollution Discharge Elimination System (NPDES) General Permit 
Rule Program. Operations were in compliance with the specifications in the FS-OP [MK, 1998a] that is 
consistent with the permit. The storm-water diversion and retention controls for the Biofacility are 
described in Sections 3.6 and 7.2.4 of the FS-OP [MK, 1998a]. Additional details on sampling 
procedures and analytical methodologies for storm-water discharge are provided in the FS-QAPP 
Section 4.3 [MK, 1998b]. 

2.4 LANDFILL PERMITTING 

Soil excavated from MFA was treated and returned to MFA (SWMU 12/14). It was used as fill and cover 
in the existing excavations, therefore, no landfill permit was required. 

2.5 EXCAVATION PERMITTING 

A Digging Permit was obtained from the Public Works Officer for soil excavation at MFA. 

2.6 SPECIFICATIONS, CODES, AND STANDARDS 

Compliance in the material, examination, testing, inspection, and documentation included the applicable 
portions of the specifications, codes, and standards listed below. 

• U.S. Navy and NSWC Crane guidance 

• U.S. Occupational Safety and Health Administration 
- 29 CFR 1910, Occupational Safety and Health Standards 
- 29 CFR 1926, Safety and Health Regulations for Construction 

• U.S. Army Corps of Engineers 
. - EM-385-1-1, Safety and Health Manual 

U.S. Environmental Protection Agency 
- 40 CFR 257, Criteria for Classification of Solid Waste Disposal Facilities and 

Practices 
- 40 CFR 261, Identification and Listing of Hazardous Waste 
- 40 CFR 262, Standards Applicable to Generators of Hazardous Waste 
- 40 CFR 264, Subpart S Corrective Action 
- 40 CFR 300, National Oil and Hazardous Substance Contingency Plan 

• U. S. Department of Transportation 
- 49 CFR 172, Hazardous Materials Table, Special Provisions, Hazardous Materials 

Communications, Emergency Response Information, and Training Requirements. 
This part describes requirements for completing shipping papers; marking, 
labeling, and placarding; training; and emergency response. 

- 49 CFR 173, General Requirements for Shipments and Packaging. This part 
describes classification and packaging of hazardous materials. 
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• Indiana Department of Environmental Management 
- 327 lAC 15, NPDES General Permit Rule Program 
- 329 lAC 2, Solid Waste Management 
- 329 lAC 3.1, Hazardous Waste Management Permit Program And 
- Related Hazardous Waste Management 
- Department of Defense Explosives Safety Board explosive safety standard for 

construction equipment. 

National Codes and Standards 
- ASTM, American Society for Testing and Materials 
- ANSI, American National Standards Institute 
- NEMA, National Electrical Manufactures Association 
- NEC, National Electric Code 
- NFPA, National Fire Protection Association 

2.7 ENVIRONMENTAL PROTECTION 

All work was conducted in a way that minimized pollution of the air, water, and land. Noise and the 
disposal of solid waste materials were controlled to protect human health and the environment. 

All excavations, stockpiles, access roads, and other work areas were maintained free from excess dust 
to avoid causing a hazard. Dust at the excavation sites and Biofacility was controlled with a wetting 
spray from a potable water source. 

Temporary erosion control was used in excavation areas until permanent surface drainage was re
established. The amount of bare soil exposed at any time did not exceed three acres. Excavations 
were protected when work was not in progress. 

All erosion control structures in excavation areas were built to conform to SWMU specific conditions. 
Generally, erosion control structures consisted of berms, ditches, sumps or straw bale dikes. These 
structures were maintained as often as required to minimize the migration of sediment into, or out of, 
exclusion zones. Potentially-contaminated stormwater contained and collected within the exclusion 
zones, was pumped to on-site storage tanks and handled as described in Section 2.3. 
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3.0 
MFA SITE OPERATIONS 

3.1 INITIAL CHARACTERIZATION SOIL SAMPLING 

3.1.1 Sample Locations 

Pre-excavation sampling was performed by MK at MFA around Buildings 151, 152, 153/154, 157, 
158/159 and 160 to provide initial site characterization for the purpose of delineating the extent of 
contaminated soil requiring excavation in impacted areas and to establish that cleanup goals were met 
in areas where no excavation was required. The locations of potentially contaminated areas were based 
on previous sampling results as discussed in Appendix E1 (Soil Excavation Plan for MFA) in the FS-OP 
[MK, 1998a]. The subject areas were marked off with grids. The grid layout and boundaries were 
affected by the presence of buildings, railways, roadways, utilities, etc. Initially 121 grid sections were 
established as specified in Appendix E1 of the FS-OP [MK, 1998a]. Grid borders were flagged in the 
field. 

Initial Characterization Samples (ICS) were collected from each of the 121 grid sections as described in 
Section 3.1.2 below. Sample results from these sections revealeq exceedances of the cleanup goals in 
some of the outer grid sections. An additional 82 grid sections were added to the outer limits of the 
areas being characterized to delineate the horizontal extent of contamination. The locations of the 203 
grid sections (original 121 plus additional 82) and the results of the ICS samples are shown on Figures 
C1 (Buildings 153/154), C2 (Buildings 158/159), C3 (Building 152) C4 (Building 157), C5 (Building 160) 
and C6 (Building 151) in Appendix C. Areas with exceedances of the cleanup criteria were identified at 
all Buildings except 151 and 160. 

3.1.2 Sample Collection and Analysis 

Samples were collected from each grid section for site characterization. Generally, sampling at each 
grid location consisted of three samples, including two composite samples that were analyzed for 
explosives and metals, and one grab sample that was analyzed for VOCs. The composites were 
collected at depths of zero to 12 inches and 24 to 36 inches and the grab sample was collected from a 
depth of 12 inches. Additional samples were obtained for VOCs analysis, as deemed necessary in the 
field, based on photoionization detector (PID) screening. Field duplicates and other appropriate field QC 
samples were also collected from selected locations as described in Section 3.1.2 of the FS-QAPP [MK, 
1998b]. Table D-1 in Appendix D identifies alllCS collected at MFA by grid section. 

Samples were analyzed by U.S. EPA SW-846 methods 8330 (explosives), 8260 (VOCs) and 6010/7470 
(metals) for the constituents of concern identified in the RFI and additional compounds identified through 
generator knowledge and process operations at MFA. The analytes are identified in Section 1.1. 

The analysis of the compounds identified from generator knowledge and process operations at MFA was 
performed to ensure that solvent-contaminated soil, or other characteristic wastes, were not transported 
to the Biofacility for composting. Analysis of these compounds was on a total basis with the correction 
factor of 20 used to check if the values were below the toxicity characteristic leaching procedure (TCLP) 

. regulatory limits. If the total metals and total VOC results, with the correction factor, indicated that values 
were higher than the regulatory limits, then TCLP analysis would have been requested. However, all 
totals results were significantly less than 20 times the TCLP limit, so no TCLP analyses were performed. 

3.1.3 Sampling Data Summary 

ICS results are summarized on Table E-1 in Appendix E. ICS QC sample results are on Table E-2, in 
Appendix E. ICS from the 203 grid locations revealed 123 grid sections that exceeded industrial cleanup 
objectives and required excavation. Table D-1 in Appendix D summarizes the samples collected from 
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each grid section and identifies which sections exceeded the cleanup goals and required excavation. 
After the ICS results were received, the horizontal boundaries of explosives contamination had been 
delineated by grids with no detectable levels of contamination, levels that were below cleanup 
objectives, or buildings, roads, railroad tracks or other physical limitations. No metals or VOCs were 
detected above cleanup action levels for SWMU-specific contaminants of concern in any of the samples. 
Arsenic,for which samples were tested specifically to ensure that material treated in the Biofacility was 
not a characteristic hazardous waste, was present in samples at various levels which exceeded 
industrial cleanup goals. However, because arsenic was not a contaminant of concern for MFA, and 
none of the arsenic results exceeded 20 times the TCLP limit, no action was taken. The arsenic data 
has been included in this report to demonstrate that background levels of arsenic are present throughout 
the Crane area and will need to be considered in future sites of excavation where arsenic is a 
contaminant of concern. 

3.2 SOIL EXCAVATION, SCREENING, AND TRANSPORTATION 

Soil excavation was performed at Buildings 152,153/154,157, and 158/159. Surveyed drawings of 
these areas prior to excavation are included in Appendix F. Soil excavation and screening began in 
November 1997 at Buildings 153/154 prior to the actual start of full-scale operations of the Biofacility. 
The operation moved to Buildings 158/159 in search of drier soils, before Buildings 153/154 were 
completed. Contaminated soil was initially excavated from depths of zero to three feet using a 
backhoe/loader and a Bobcat skid-steer loader. Field screening was performed at this depth, as 
described in Section 3.3, to determine if additional soil was to be excavated. All excavated soil was 
screened to remove oversized material (1 %-inch or larger) prior to transport to the Biofacility. This was 
to ensure that the soil to be treated was homogenous so that the composting operation would be 
effective. Excavated soil was loaded into the soil screening equipment using a backhoe or loader. 
Screening was initially performed using a trommel screener with a 50-ton/hour capacity. The screen 
was a standard portable design with a feed hopper and grizzly bars, fines stacking conveyor, and a 
reject (oversized material) discharge conveyor. In August 1998, a new soil screening unit, the 
Powerscreen, was purchased and put into operation to increase the quantity of soil screened. It was a 
larger unit that followed the same general procedure as the trommel screener and nearly doubled 
production. As a result,. a substantial stockpile of screened soil was prepared prior to winter to allow for 
continued uninterrupted compost operation all year. After screening, the fines were dropped from the 
fines stacking conveyor into a loader and placed into a live-bottom truck bed for transport to the 
Biofacility. A step-by-step procedure for soil screening is provided in Field Standard Operating 
Procedure (SOP) 1.0 in Appendix 0 of the FS-OP [MK, 1998a]. 

Oversized material was separated into soil clods, vegetation, and rock. Soil clods were spread out, 
allowed to sufficiently dry, and then pulverized and re-screened. Vegetation was stockpiled on site and 
then relocated to the Biofacility where it was incorporated into windrows. The rocks were washed, as 
described in Section 3.6, and backfilled. 

Table 3-1 shows the quantity of soil that was excavated and screened at MFA through August 1999. 
Excavation ceased at that point because of concerns raised by u.S. EPA regarding backfilling of the 
treated soil from the Biofacility due to the toxicity of the compost. The additional areas remaining to be 
excavated are near Buildings 153 and 154 and include grid sections 23, 24, 26, 29, 33, 34, 35, 36, 38, 
40, 131, 132, 133, 135, 171, 172, 173. Per an agreement with the U.S. EPA in January 2000, the Navy 
will perform supplemental toxicity testing of treated compost soil to address U.S. EPA's concern. The 
toxicity testing procedure for the compost was submitted to U.S. EPA in April 2000 as a revision to 
Appendix G ·of the FS-QAPP [MK, 1998b]. Additional details were added to the procedure in June 2000 
and currently the Navy is awaiting approval by U.S. EPA. Upon completion of the supplemental testing, 
the remaining grid sections will be excavated. An addendum to this IMR will be generated and 
submitted to U.S. EPA to detail the excavation, treatment, sampling, and backfilling of the material from 
the remaining grids. 
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TABLE 3-1 
SOIL EXCAVATION AND SCREENING QUANTITIES 

NSWC CRANE MFA 

Quantity of Material 
Excavated and 

Screened1 

Through August f999 Cumulative Quantity 
Month (Tons) (Tons) 

March 1998 1,530 1,530 

April 1998 183 1,713 

May 1998 914 2,627 

June 1998 126 2,753 

July 1998 958 3,711 

August 1998 1,520 5,231 

September 1998 1,996 7,227 

October 1998 1,671 8,898 

November 1998 1,187 10,085 

December 1998 586 10,671 

January 1999 0 10,671 

February 1999 . 1,047 11,718 

March 1999 329 12,047 

April 1999 841 12,888 

May 1999 2,216 15,104 

June 1999 2,617 17,721 

July 1999 2,230 19,951 

August 1999 258 20,209 

Notes: 

1- Quantities are taken from Quarterly Interim Progress Reports based on actual scale weights of 
soil trucked to the biofacility. 
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3.3 IN-PROCESS EXCAVATION SOIL SAMPLING 

Soil samples were collected during excavation activities at MFA to assist the field crew in determining 
the extent of excavation required at each grid section. Field screening test kits were used to test TNT 
and RDX levels in the in-process soil samples to provide quick field screening results. Soil sampling 
during excavation was performed as specified in the Soil Excavation Plan, Appendix E of the FS-OP 
[MK, 1998a]. Two composite samples were collected from each grid section for field screening with the 
test kits. One sample was collected from the base of the excavation and one from the sidewalls. If the 
field screening indicated that concentrations of TNT and RDX were greater than industrial cleanup 
levels, subsequent layers of contaminated soil were removed until field screening indicated acceptable 
concentrations of explosives (below the industrial cleanup objectives) or physical impediments -
(buildings, railways, roadways, utilities, etc.) were encountered. Table 3-2 identifies the grid sections 
that were not excavated to the cleanup goals and the reason why there was no additional excavation. 

3.4 POST-EXCAVATION CONFIRMATION SOIL SAMPLING 

Post-excavation confirmation soil samples (PES) were collected, following excavation and field 
screening, to determine the levels of SWMU-specific contaminants remaining in the soil. PES were 
collected by both MK and TolTest. PES included one composite sample from the base of each grid 
section and one composite sample from the sidewalls of each grid excavation. Samples were analyzed 
for contaminants that were detected above the industrial cleanup objectives in the ICS. The samples 
were analyzed as specified in the Soil Excavation Plan, Appendix E of the FS-OP [MK, 1998a]. Analysis 
was performed by an off-site laboratory. Table D-1 in Appendix D identifies the PES collected from each 
grid. Appendix G includes grid location drawings that show the results of the post-excavation samples 
with respect to the cleanup goals. PES results are included in Appendix H. 

3.5 EQUIPMENT DECONTAMINATION 

After equipment was no longer required at MFA, it was decontaminated prior to being transported to 
another site (with the exception of equipment going to MFB from MFA since contaminants were the 
same - see FCR 18) .. All decontamination fluids were collected and used for moisture conditioning of 
windrows at the Biofacility. 

3.6 ROCK WASHING 

Initially, the FS-OP [MK, 1998a] specified washing and triple rinsing oversized material rejected from the 
soil screening process. The wash and rinse water were to be collected and analyzed as described in 
Figure 1.4 of the FS-OP. This procedure was labor intensive, generated excessive amounts of 
contaminated rinse water, and proved to be futile in attaining the cleanup standards established in the 
FS-OP for acceptable decontamination of the rocks [drinking water standards on the rinse water]. FCR 
14 was generated to replace the original rock washing procedure. The revised procedure required that 
the rocks be washed with a high-pressure-Iow-volume sprayer to remove all visible soil contamination. 
The rocks were then returned to the bottom of an open excavation within the same SWMU and covered 
with no less than two feet of finished compost. This technique permitted more timely backfilling of the 
rocks back to the point of origin. Additionally, the rinse water was used for moisture conditioning of the 
windrows, thereby minimizing the quantity of generated waste requiring disposal. 
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TABLE 3-2 
SUMMARY OF GRIDS NOT EXCAVATED TO CLEANUP GOALS 

NSWC CRANE MFA 

Grid Building Reason Soil Not Excavated to Cleanup Goals 
Section Location 

2 153/154 Encountered blast wall footer 

3 153/154 Encountered blast wall footer 

4 153/154 Encountered utility lines 

5 153/154 Encountered bedrock 

10 158/159 Encountered blast wall footer 

11 158/159 Encountered blast wall footer 

12 158/159 Encountered utility lines 

17 153/154 Railroad track prevented further soil removal 

23 153/154 Area not yet excavated pending soil toxicity discussions with U.S. EPA 

24 153/154 Area not yet excavated pending soil toxicity discussions with U.S. EPA 

26 153/154 Area not yet excavated pending soil toxicity discussions with U.S. EPA 

27 153/154 Soil left in place was structural support for a steam line 

28 153/154 Soil left in place was structural support for a steam line 

29 153/154 Area not yet excavated pending soil toxicity discussions with U.S. EPA 

33 153/154 Area not yet excavated pending soil toxicity discussions with U.S. EPA 

34 153/154 Area not yet excavated pending soil toxicity discussions with U.S. EPA 

35 153/154 Area not yet excavated pending soil toxicity discussions with U.S. EPA 

36 153/154 Area not yet excavated pending soil toxicity discussions with U.S. EPA 

37 153/154 Encountered blast wall footer 

38 153/154 Area not yet excavated pending soil toxicity discussions with U.S. EPA 

40 153/154 Area not yet excavated pending soil toxicity discussions with U.S. EPA 

56 158/159 Soil left in place was structural support for a steam line 

58 158/159 Soil left in place was structural support for a steam line 

59 158/159 Encountered utility lines 

62 158/159 Encountered blast wall footer 

63 158/159 Encountered utility lines 

64 158/159 Encountered blast wall footer 
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TABLE 3-2 (continued) 
SUMMARY OF GRIDS NOT EXCAVATED TO CLEANUP GOALS 

NSWC CRANE MFA 

Grid Building Reason Soil Not Excavated to Cleanup Goals 
Section Location 

65 158/159 Encountered blast wall footer 

72 152 Encountered footer 

103 157 Soil was excavated to a depth of 10 feet. Excavation ceased per 
direction from NSWC Crane ECOTR 

106 157 Encountered overhead conveyor footers 

126 153/154 Encountered lightning mast footers 

127 153/154 Encountered blast wall footer 

128 153/154 Encountered lightning mast footers 

131 153/154 Area not yet excavated pending soil toxicity discussions with U.S. EPA 

132 153/154 Area not yet excavated pending soil toxicity discussions with U.S. EPA 

133 153/154 Area not yet excavated pending soil toxicity discussions with U.S. EPA 

134 153/154 Encountered utility lines 

135 153/154 Area not yet excavated pending soil toxicity discussions with U.S. EPA 

149 158/159 Encountered utility lines 

150 158/159 Encountered utility lines 

171 153/154 Area not yet excavated pending soil toxicity discussions with U.S. EPA 

172 153/154 Area not yet excavated pending soil toxicity discussions with U.S. EPA 

173 153/154 Area not yet excavated pending soil toxicity discussions with U.S. EPA 

200 153/154 ·Encountered bedrock 

202 153/154 Encountered bedrock 

203 153/154 Encountered bedrock 
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4.0 
BIOFACILITY COMPOSTING OPERATIONS 

Impacted soil excavated from MFA was treated in the Biofacility by composting to microbially degrade 
the explosive compounds in the soil. Organic amendments (chicken manure and straw) were mixed with 
the contaminated soil in windrows to form the compost. Section 4.1 describes maintenance and repairs 
of the Biofacility. Section 4.2 describes the supply and storage of the amendments. Section 4.3 
describes the windrow construction process. The amendments in the compost served as a carbon 
source for the microorganisms in the material that were capable of degrading the explosives. The 
availability of organic material and inorganic nutrients (such as nitrogen and phosphorus), temperature, 
moisture content, pH, and oxygen availability in the compost were optimized in order to enhance the 
process. Section 4.4 describes the monitoring of various constituents/properties in the soil to ensure 
optimum conditions were maintained and to track the progress of the treatment. Section 4.5 describes 
the monitoring of explosives in the treated soil. Microbial activity in the soil was stimulated by heat that 
was generated and contained in the compost matrix. A full description of the composting operation 
process is provided in Section 5.0 of the approved FS-OP [MK, 1998a]. 

A total of 102 windrows of material excavated from MFA were treated in the Biofacility. All windrows 
successfully achieved either the residential or industrial cleanup goals for the constituents of concern. 
Table 4-1 shows the quantity of soil processed each month. Approximately 21,174 tons of soil were 
processed. The quantities of soil processed are field estimates based on number of loads of soil used to 
create each windrow, while quantities of soil excavated (Table 3-1) are actual scale weights. This 
accounts for the apparent treatment of more soil than was excavated. 

The actual performance schedule for the treatment of the MFA soils was significantly ahead of the 
planned dates. This was primarily due to the relatively short biodegradation period. The average 
treatment period for MFA soils between Day Zero and Day Last was 9.2 days. The schedule planned 
this period to be thirty days. MK and TolTest closely monitored the bioremediation of the windrows with 
the use of available data, including field test kits, to determine when windrows reached cleanup goals 
and Day Last confirmation samples could be collected. This minimized the 'Iengths of the· 
biodegradation periods. Table 4-2 provides a summary of all windrows, including soil and amendment 
quantities, process duration, and treatment level attained (industrial or residential). 

4.1 BIOFACILITY MAINTENANCE AND REPAIRS 

Routine maintenance and housekeeping activities were performed at the Biofacilty. General building 
cleanliness was maintained during full-scale operations by using a front end loader and/or a skid steer 
loader to collect stray compost materials and reform the piles, as necessary. Brooms and shovels were 
used in inaccessible areas. Any ponded liquid inside the buildings was manually moved to the sump 
within 24 hours. Throughout operations, windrows were kept segregated, well-formed, and identified 
with signs containing the windrow number and date formed. Any ponded liquid on external asphalt 
surfaces was manually moved to the retention ponds within 24 hours. 

Inspections of Biofacility buildings and associated structures were performed on a quarterly basis. Items 
. found to be deficient were repaired or scheduled for repair at the earliest available period. Special 

attention was paid to specific items such as checking for settlement cracks in the Biofacility building 
floors and leaks in either storm-water retention pond liners or compost buildings. The Biofacility building 
floors and sumps were inspected for new cracks between building compost cycles in addition to the 
quarterly inspection. Any new cracks were scheduled for repair. Repair was performed by saw-cutting 
the crack as necessary to allow installation of Silkaflex 1 a Polyurethane sealant, or equivalent sealant. 
A water line leak was identified under the asphalt in the process area. This was repaired by TolTest. All 
facility repairs were in accordance with the facility construction speCifications [MK, 1997 and MK, 1998c]. 

NSWC Crane - SWMU 12/16 
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TABLE 4-1 
MFA PROCESSED SOIL QUANTITIES 

NSWC CRANE BIOFACILITY 

Month Quantity of Soil Cumulative Soil 
Processed1 Processed 

(tons) (tons) 

April 1998 0 0 

May 1998 926 926 

June 1998 253 1,180 

July 1998 1,386 2,566 

August 1998 866 3,432 

September 1998 1,155 4,587 

October 1998 1,155 5,742 

November 1998 1,172 6,914 

December 1998 1,165 8,079 

January 1999 1,162 9,241 

February 1999 682 9,923 

March 1999 928 10,851 

April 1999 1,856 12,707 

May 1999 1,575 14,283 

June 1999 2,135 16,417 

July 1999 2,547 18,964 

August 1999 2,117 21,081 

September 1999 92.8 21,174 

Note: 

1 - Weights determined from Windrow Recipe Forms for each windrow that obtained Day Last 
status during the month specified. Quantities of soil processed are field estimates, while 
quantities of soil excavated (Table 3-1) are actual scale weights. This accounts for the apparent 
treatment of more soil than excavated soil. 
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Windrow1 

1 
2 
3 
4 

30% 
Control 

5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 

1 of 3 

Soil Qty.2 

(tons) 

232.1 
232.1 
236.5 
220.0 
22.0 
5.5 

231.0 
231.0 
231.0 
231.0 
231.0 
231.0 
231.0 
57.2 
132.0 
231.0 
220.0 
225.5 
225.5 
231.0 
236.5 
231.0 
231.0 
231.0 
231.0 
231.0 
231.0 
231.0 
242.0 
231.0 
231.0 
236.5 
231.0 
232.1 
232.1 
236.5 
232.1 
232.1 
232.1 
235.4 

Chicken 
Manure Straw 

Qty.2 Qty.2 

(tons) (tons) 

133 69.6 
115 58.9 
122 58.0 
109 62.9 
11 4.7 
3 1.4 

128 51.2 
120 60.1 
120 60.6 
120 56.2 
113 60.4 
116 61.7 
122 58.7 
29 14.9 
70 34.3 
119 68.8 
116 78.7 
116 72.0 
115 54.9 
112 70.5 
116 60.9 
114 65.0 
111 59.9 
114 64.7 
115 63.1 
117 65.2 
118 62.8 
117 73.1 
122 67.4 
117 65.8 
116 66.5 
120 70.9 
118 65.5 
119 61.6 
119 68.1 
126 63.0 
119 59.0 
118 68.6 
117 73.9 
120 57.5 

TABLE 4-2 
MINE FILL A SOIL WINDROW TREATMENT/BACKFILLSUMMARY 

NSWC CRANE 

Total 
Windrow Process Date 

Qty.2 Duration Backfilledl 
(tons) Day Zero Day Last (days) Level Attained3 Placed 
434.7 4/15/98 5/11/98 26 Residential 6/24/98 
406.0 4/17/98 5/8198 21 Residential 6/25/98 
416.5 4/22/98 5/7198 15 Residential 6/26/98 
391.9 4/24/98 5/8198 14 Residential 6/30/98 
37.7 4/27/98 6/26/98 60 Residential 9/1198 
9.9 4/25/98 5/20/98 26 NA 6/24/98 

• 410.2 6/3/98 6/18/98 15 Residential 7/2198 
411.1 6/17/98 7/1198 14 Residential 7/14/98 
411.6 6/24/98 717198 13 Residential 7/16/98 
407.2 7/1/98 7/9/98 8 Residential 7/24/98 
404.4 7/8/98 7/16/98 8 Residential 7/28/98 
408.7 7/17/98 7/27/98 10 Residential 8/7198 
411.7 7/22/98 7/31/98 9 Residential 3/21/99 
101.1 7/28/98 8/4198 7 Residential 8117198 
236.3 8/4/98 8/11/98 7 Residential 3/21/99 
418.8 8/6/98 8/14/98 8 Residential 3/21/99 
414.7 8/12/98 8/19/98 7 Residential 9/4198 
413.5 8/15/98 8/21/98 6 Residential 9/8198 
395.4 8/26/98 9/2198 7 Residential 9/17/98 
413.5 8/28/98 9/3198 6 Residential 9/18/98 
413.4 9/9/98 9/16/98 7 Residential 9/15/98 
410.0 9/11/98 9/18/98 7 Residential 9/28/98 
401.9 9/18/98 9/25/98 7 Residential 10/6/98 . 
409.7 9/23/98 10/14/98 21 Residential 10/27/98 
409.1 9/30/98 10/22/99 22 Residential 10/23/98 
413.2 10/2/98 10/12/98 10 Residential 3/21199 
411.8 10/9/98 10/16/98 7 Residential 10/29/98 
421.1 10/24/98 10/30/98 6 Residential 11/14/98 
431.4 10/28/98 1114/98 7 Residential 3/17/99 
413.8 10/30/98 11/20/99 21 Industrial 11/23/98 
413.5 11/5199 11/12/98 7 Residential 11/24/98 
427.4 11/18/98 12/8199 12 Industrial 12/9/98 
414.5 11/20/98 11/30/98 10 Residential 12/10/98 
412.7 11/25/98 12/2198 7 Residential 12/11/98 
419.2 12/2198 12/8/98 6 Residential 12/22/98 
425.5 12/11/98 12/18/98 7 Residential 1113199 
410.1 12/13/98 12/22/98 9 Industrial 117/99 
418.7 12/15/98 12/28/98 13 Industrial 111/4/99 
423.0 12/30/99 1111/99 12 Industrial 1/21/99 
412.9 1/12/99 1/.19/99 7 Industrial 1/21/99 

Disposal Location 

West Berm Bldg.159 
West Berm Bldg. 159 
SW Bldg. 157 
West Berm Bldg. 159 
Reprocessed as soil 
West Berm Bldg.159 
SE Bldg. 157 
Back Berm Bldg. 159 
West Berm Bldg. 159 
West Berm 1531154 
NW Swale 153/154 I 

West Berm Bldg. 159 
Field Applied 
South of Bldg. 157 
Field Applied 
Field Applied 
Steam Line Bldg. 2793 
Steamline Bldg. 2793 
Steamline Bldg. 2793 
NW Bldg. 1531154 
NW Bldg. 1531154 
Steam Line Bldg. 2793 
NW Bldg. 1531154 
RR Ditch Bldg. 153/154 
Bldg. 1581159 Backside 
Field Applied 
Steam Line Bldg. 2793 
NW Bldg. 153/154 
West Berm Bldg. 153/154 
Back Berm Bldg. 159 
NW Bldg. 153 
West Berm Bldg. 159 
North Berm 152 
NW Bldg. 153 
North/East Bldg. 157 
Back berm Bldg. 159 
Back berm Bldg. 159 
NW swale Bldg. 153 
West Berm Bldg. 1531154 
NW Berm Bldg. 1531154 

----- -- ----
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Windrow1 

39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 

2of3 

Soil Qty.2 

(tons) 

231.0 
231.0 
232.1 
221.1 
229.9 
231.0 
232.1 
232.1 
232.1 
232.1 
231.0 
232.1 
232.1 
232.1 
232.1 
232.1 
232.1 
232.1 
110.0 
93.5 

232.1 
232.1 
232.1 
232.1 
88.0 

232.1 
123.2 
232.1 
232.1 
232.1 
98.6 

232.1 
98.6 

232.1 
232.1 
232.1 
81.2 

232.1 
232.1 
81.2 

Chicken 
Manure Straw 

Qty.2 Qty.2 

(tons) (tons) 

122 64.6 
119 62.6 
123 55.5 
113 61.9 
117 59.8 
116 62.7 
119 62.3 
116 57.6 
118 59.9 
118 62.6 
116 57.1 
122 59.2 
117 54.7 
105 51.4 
118 57.3 
119 53.9 
117 55.2 
117 57.7 
59 25.5 
49 21.4 
120 54.2 
118 55.9 
117 54.0 
116 53.3 
44 21.9 
109 54.1 
64 28.8 
91 42.5 
109 47.6 
119 54.3 
50 22.6 
123 53.6 
49 22.8 
116 51.8 
114 49.8 
115 50.5 
40 17.6 
112 47.0 
107 44.8 
40 17.2 . 

TABLE 4-2 
MINE FILL A SOIL WINDROW TREATMENT/BACKFILLSUMMARY 

NSWC CRANE 

Total 
Windrow Process Date 

Qty.2 Duration Backfilledl 
(tons) Day Zero Day Last (days) Level Attained3 Placed 

417.6 1/15/99 1/21/99 6 Industrial 1/31/99 
412.6 1/17199 1/24/99 7 Industrial 2/8199 
410.6 1/24/99 1/31/99 7 Industrial 2/12/99 
396.0 2/1/99 2/8/99 7 Industrial 2/19/99 
406.7 2/6/99 2/12/99 6 Industrial 2/25/99 
409.7 2/11/99 2/18/99 7 Industrial 2/26/99 
413.4 2/18/99 3/8199 18 Industrial 3/20/99 
405.7 2/22/99 3/10/99 16 Residential 3/20/99 
410.0 3/4/99 3/17199 13 Industrial 3/20/99 
412.7 3/6/99 3/23/99 17 Industrial 3/30/99 

. 404.1 3/22/99 4/1199 10 Industrial 4/8/99 
413.3 3/24/99 4/2199 9 Industrial 4/11/99 
403.8 3/29/99 4/12/99 14 Residential 4117199 
388.5 4/2/99 4/13/99 11 Residential 4/19/99 
407.4 4/10/99 4/21/99 11 Industrial 4/26/99 
405.0 4/14/99 4/26/99 12 Residential 4/30/99 
404.3 4/21/99 4/30/99 9 Residential 517199 
406.8 4/23/99 4/30/99 7 Residential 5/8199 
194.5 4/24/99 5/3199 9 Residential 5/10/99 
163.9 4/28/99 517199 9 Residential 5/14/99 
406.3 5/3/99 5/12/99 9 Residential 5117199 
406.0 5/6/99 5/13/99 7 Industrial 5/20/99 
403.1 5/11/99 5/19/99 8 Residential 5/26/99 

. 401.4 5/14/99 5/20/99 6 Industrial 5/27/99 
153.9 5117199 5/25/99 8 Residential 6/1199 
395.2 5/19/99 5/27/99 8 Industrial 6/3199 
216.0 5/20/99 5/28/99 8 Industrial 6/4199 
365.6 5/21/99 6/2199 12 Residential 6/8/99 
388.7 5/27/99 6/3199 7 Industrial 6/10/99 
405.4 5/28/99 617199 10 Residential 6/14/99 
171.2 6/2199 6/9/99 7 Industrial 6/16/99 
408.7 6/4/99 6/11/99 7 Residential 6/21/99 
170.5 6/5/99 6/14/99 9 Industrial 6/21/99 
399.9 6/9/99 6/16/99 7 Residential 6/23/99 
395.9 6/12/99 6/18/99 6 Residential 6/25/99 
397.6 6/15/99 6/23/99 8 Residential 6/30/99 
138.8 6/17/99 6/25/99 8 Residential 7/3199 
391.1 6/22/99 6/29/99 7 Industrial 7/6199 
383.9 6/24/99 7/2199 8 Industrial 7/10/99 
138.4 6/25/99 7/1199 6 Industrial 7/9/99 

Disposal Location 

West Berm Bldg. 1531154 
West Berm Bldg. 153/154 
West Berm Bldg. 1531154 
SE Berm Bldg. 1581159 
North Berm Bldg. 152 
North Berm Bldg. 152 
North Berm Bldg. 152 
1/3 North Berm Bldg. 152; 2/3 Field Applied 
NINE Bldg. 157 
NE, NW and SW Bldg. 157 
S. side Bldg. 152; NE and SW Bldg. 157 
SE and S. Bldg. 152; NE Bldg. 157 
SE side Bldg. 152 
Storage Area 
SE side Bldg. 157 
Storage Area 
Storage Area 
Storage Area 
Storage Area 
Storage Area 
E. Bldg. 154 
SW Bldg. 157 
E. Bldg. 154 
NW Bldg. 157 
SE and SW Bldg. 157 
SE Bldg. 152 
NW Bldg. 157 
E. Bldg. 154 
NW Bldg. 157 
E. Bldg. 154 
NE Bldg. 157 
E. Bldg. 154 
NE Bldg. 157 
E. Bldg. 154 
E. Bldg. 154 
E. Bldg. 154 
E. Bldg. 154 
N. Bldg. 152 
S. Bldg. 152 
S. Bldg. 152 
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Chicken Total 

TABLE 4·2 
MINE FILL A SOIL WINDROW TREATMENT/BACKFILLSUMMARY 

NSWC CRANE 

Date 
Backfilledl 

1) Windrows 1-48 constructed and processed by MK; 49·50 constructed by MK and processed by TolTest; 51·102 constructed and processed by TolTest. 
2) Quantities are taken from the Record of Recipe Worksheets included in Appendix G with pounds converted to tons, rounded to the nearest ton. 
3) Level Attained is for most commonly detected explosive contaminants (HMX. RDX. TNT) 
4) Average does not include 30% loading windrow or Contol windrow. 

NA· Not Applicable 

3 of 3 
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The only damage to the Biofacility during treatment of the MFA soils was to seven panels on the south 
side of the north building. The damage occurred when the panels were hit by the discharge chute of a 
tub grinder. The panels were subsequently replaced. 

4.2 AMENDMENTS SUPPLY AND STORAGE 

The compost mix used in full-scale operations included chicken manure and straw amendments that 
were added to the soil. Amendments were brought to the site and stored in the asphalt-paved 
amendment storage bins at the Biofacility. Table 4-3 summarizes the quantities of amendments 
received and used. 

Each contract was awarded to supply amendments for approximately one year of compost operations. 
All trucks were weighed off-site, and 20% of the trucks were verified prior to offloading of amendments 
on the truck scale at the entrance of the Biofacility. All amendments were stored in the asphalt-paved 
amendment storage area. Straw from the local area was trucked to the Biofacility for immediate use or 
stockpiled for later use. Straw was delivered in bales bound with plastic mesh which was removed prior 
to mixing. 

Chicken manure was obtained from Wabash Valley Produce in Dubois, IN. It was trucked to the 
Biofacility on an as-needed bases. The manure was from hens and contained approximately 1 % 
feathers, eggs, or other natural impurities and was free of bedding material. All manure was delivered in 
bulk to the amendment storage area within one week prior to loading the windrows to ensure quality of 
freshness of the amendment and to avoid potential odor and leaching problems. 

4.3 WINDROW CONSTRUCTION AND MAINTENANCE 

The compost mix used in the Biofacility full-scale operations consisted of 25% soil, 15% chicken 
manure, and 60% straw by volume. Amendments were loaded on a volume basis using a center-pivot 
loader into a tractor-powered grinder/mixer unit as described in SOP 3.0 of Appendix D of the FS-OP 
[MK, 1998a]. The mixer then homogenized each load by mixing for 10 to 15 minutes. Water was added 
for dust control. The amendment blend was unloaded from the grinder/mixer unit through a side
mounted discharge conveyer forming a windrow approximately six feet high and 12 foot wide. The 
grinder/mixer then returned to the amendment storage area for reloading. This process continued until a 
windrow approximately 250 to 270 feet long was formed. A second windrow, adjacent to and partially 
overlapping the first windrow was then loaded into the building. This formed a single, larger windrow 
approximately 20 feet wide with two peaks 6 feet high. A full description of the windrow formation 
procedure is provided in SOP 4.0 of Appendix D of the FS-OP [MK, 1998a]. After the amendment blend 
was loaded in the building and shaped, stockpiled screened soil was delivered to the compost windrow 
in covered trailers or by loader bucket. The soil was loaded on a volume basis. A full description of the 
transport and loading of soil into the windrow is provided in SOP 5.0 of Appendix D of the FS-OP [MK, 
1998a]. Records of recipes for the formation of each windrow formulated with explosive compound 
contaminated soil are provided in Appendix I of this IMR. The quantity of amendments used in each 
windrow is summarized in Table 4-2 and Table 4-3 shows the quarterly cumulative amount of 
amendments used. 

After the soil was loaded into the windrows, the windrow/compost turning machine (SCARAB®) mixed 
and reformed the windrow to a pile approximately 20 feet wide and four feet tall. The SCARAB® 
generally made at least two or three passes during initial windrow construction to assure thorough 
mixing. Following formation, windrows were turned on a daily basis as described in SOP 6.0 of the FS
OP [MK, 1998a]. Water was added, as needed, to maintain optimum moisture levels (see Section 
4.4.3). 

Full-scale windrows generally extended the length of the Biofacility building and were 250 to 270 feet in 
length. Occasionally lengths and total volumes of soil and amendments were modified for operational 
reasons. In the case of Windrow 13, a smaller windrow was formed after Windrow 12 because 
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TABLE 4-3 
AMENDMENT QUANTITIES RECEIVED AND USED 

NSWC CRANE BIOFACILITY 

Quantities 1 First Second Third Fourth TolTest 
Quarter Quarter' Quarter" Quarter Operation6 Cumulative 
April- July - Sep. Sep. - Dec Jan. - Mar. April -

June 1998 1998 1998 1999 Aug. 1999 

Chicken 1,034 tons 1,602 tons 1,492 tons 1,199 tons 4,691 tons 10,018 tons 
Manure 
Received 

Chicken 981 tons 1,598 tons 1,663 tons 1,301 tons 5,069 tons 10,612 tons 
Manure 
Used 

Straw 636 tons 2,340 tons o tons 445 tons 2,612 tons 6,033 tons 
Received 

Straw Used 484 tons 890 tons 932 tons 667 tons 2,253 tons 5,226 tons 

Notes: 
1 - Quantities of amendments received are actual scale weights while quantities of amendments used 

are field estimates. This accounts for the apparent use of more chicken manure than was received. 
2 - Includes windrows 1 through 8, the 30% loading windrow, and the control windrow. 
3 - Includes windrows 9 through 23 
4 - Includes windrows 24 through 37 
5 - Includes windrows 38 through 48 
6 - Includes windrows 49 through 102 
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mechanical problems with the tub grinder hindered the completion of a full windrow for M012. As a 
result, two separate smaller windrows (12 and 13) containing the same amendment ratio were formed in 
the location of one full-scale windrow. Shortened windrows approximately 125 feet in length were used 
during full scale operations to utilize the unused east-end of the uN" building, opposite the contaminated 
stockpile of screened soil at the west-end. FCR-013 (Appendix A) discusses the details of these 
shortened windrows. Windrow 57,58,63,65,69,71,75,78,81,83,87,89,93,95,99, and 102 were 
formed in N building using half-sized windrow recipes. 

The full scale windrows were monitored in 15 locations, as described in Section 4.4, in order to assess 
oxygen, temperature, pH and explosive concentrations. The 15 locations included five cross-sections 
through the windrow with three depths at each cross-section. Half-sized windrows were monitored in six 
locations to assess oxygen, temperature, pH, and explosive concentrations. The six locations included 
two cross-sections through the windrow with three depths at each. cross-section as described in FCR-
013 (Appendix A). 

During full scale operations of MFA material at the Biofacility, 102 windrows achieved Day Last status. 
In addition, several special windrows were formulated for other studies. A windrow containing a 30% 
mixture of contaminated soil was formed and the results of this windrow are discussed in the 30% Soil 
Loading Batch Report, Full-Scale Bioremediation, NSWC Crane [MK, 1998f]. A pilot scale size windrow 
containing uncontaminated soil was created and treated for the purposes of a control windrow for toxicity 
testing. The results of this windrow are discussed in Toxicity Report, Full-Scale Bioremediation, NSWC 
Crane [MK, 1998e]. 

4.4 WINDROW TREATMENT FIELD PROCESS MONITORING 

Process monitoring of each windrow included the daily monitoring of oxygen and temperature both prior 
to and after windrow turning with the SCARAB®. In addition, moisture levels and pH were monitored 
periodically with field instruments to demonstrate acceptable conditions for biological degradation. Field 
test kits were used to monitor the levels of explosive contaminants in the compost. Monitoring locations 
and frequencies for each of these parameters are described in Section 6.0 of the FS-OP [MK, 1998a]. 
Monitoring 10cations"Were modified as described in FCR-013 (Appendix A) for half-sized windrows. All 
field instrumentation was calibrated daily prior to use. A summary of the monitoring data is provided, by 
windrow, in Appendix I. 

4.4.1 Temperature 

Temperature was monitored during soil treatment, as it is the primary indicator of successful 
thermophilic composting. The process goal was to maintain average windrow temperatures near 55°C 
during treatment. Temperatl!lre decreasing over time to below 50°C is viewed as an indicator that a 
windrow is nearing the end of its operation [Weston, 1993]. 

During full-scale operations, windrow temperature was monitored twice daily, before and after windrow 
turning. Temperature readings were taken using a hand-held temperature probe at six monitoring 
locations at each of the cross sections (3, 5, 7, 9, and 11) as described in Section 4.0 of the FS-QAPP 
[MK, 1998b]. Temperatures readings for half-sized windrows occurred at six monitoring locations at two 
cross sections (3 and 5). These locations were selected to provide representative temperature profiles 
for the inner core and outer near-surface conditions. Ambient air temperature and humidity inside the 
buildings were monitored daily using an alcohol thermometer and a hygrometer. 

4.4.2 Oxygen 

Oxygen levels approaching ambient atmospheric conditions, or about 20%, are preferred in a compost 
windrow, and 5% is considered the minimum for rapid compost degradation. Oxygen levels below 1 % 
indicate anaerobic conditions. If sufficient oxygen levels are not maintained, proper microbial 
degradation may not occur, thermophilic temperatures may not be maintained, and putrefaction of 
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organic matter may occur. During pilot scale operations, it was found that anaerobic conditions 
commonly exist in a compost windrow throughout most of each day depending on the density of the 
compost and the moisture content. As the compost degrades, the porosity is reduced which reduces the 
available oxygen. The windrows were turned daily to help increase the oxygen levels in the compost. 
Like temperature, oxygen levels were also monitored twice daily during full-scale operations both before 
and afterwindrow turning was performed. A hand-held probe was used to measure oxygen at the same 
locations used for the temperature measurements. 

4.4.3 Moisture 

As discussed in the FS-OP [MK, 1998a], the operating goal for composting moisture content was 40 to 
60% maximum water holding capacity (WHC) .. Moisture level monitoring was performed three times per 
week, prior to windrow turning, to determine if moisture addition was required to maintain the operating 
goals. One composite sample per cross-section, composed of three discrete samples, was collected for 
moisture level determination. These samples were analyzed to determine the maximum water holding 
capacity (WHC). The WHC is the ratio of the mass of water retained in the sample compared to the 
mass of water retained in the sample at saturation. 

Based on the results of the moisture monitoring, water was added during the windrow mixing stage, as 
necessary, to maintain moisture conditions in the operating goals. Moisture was added to the windrows 
by either a spray manifold on the windrow turning machine or manually, using a hose. At no time during 
operations was leachate observed from any of the windrows. 

4.4.4 pH 

Samples for pH monitoring were collected weekly prior to turning. Samples were composites of three 
locations at each of the five cross sections. After the formation of Windrow 50, sufficient data had been 
collected to ensure that the proper pH (5.5 to 9.0 s,u) of the soil and amendment mixture from MFA 
existed and no pH adjustments were needed. Weekly monitoring of the pH was discontinued at this 
point. 

4.4.5 Explosives 

Field screening was performed at least weekly to monitor the RDX and TNT levels of each windrow 
being processed. Each sample represented a composite of the three sampling locations from each 
cross-section. 

4.5 EXPLOSIVE CONTAMINANT LABORATORY SAMPLES 

Explosives were the only contaminants that exceeded the industrial cleanup goals in the ICS, therefore, 
explosive compounds were the only parameters that required laboratory analysis during windrow 
treatment. Samples were collected for laboratory analysis when the windrow was constructed (Day 
Zero) and following treatment (Day Last). Day Last samples were collected to confirm that the cleanup 
goals had been achieved when field screening for explosives indicated RDX and TNT readings were 
below detectable levels. MK performed field screening for both RDX and TNT. TolTest's field screening 
included only RDX since they felt it provided the best indication of contaminant degradation. However, 
both MK and TolTest used field screening analysis only as an indication to collect Day Last samples for 
analysis at an approved off-site laboratory. 

For each windrow, samples were collected from three locations in each of five cross-section areas 
across the windrow for a total of 15 locations. Samples were collected in glass jars, placed in a cooler or 
refrigerator and shipped to an off-site laboratory for analysis of explosives for confirmation purposes. 
Either Southwest Laboratories of Oklahoma or Quanterra of West Sacramento performed analysis by 
Method 8330 according to SOP provided in Appendix C of the FS-QAPP [MK, 1998b]. Shipping and 
handling procedures are detailed in Section 4.3.4 of the FS-QAPP. 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 4-9 06/26/2000 



Analytical results of all explosives analyzed on Day Zero and Day Last are included, by windrow, in 
Appendix I. Average results for HMX, RDX and TNT are summarized on Table 4-4, by windrow. 
Cleanup levels for these compounds are shown on Table 4-5. Residential or industrial cleanup levels 
for explosive compounds were achieved for all windrows. Table 4-2 identifies which windrows met 
industrial cleanup goals and which met residential standards. 
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TABLE 4-4 
AVERAGE RESULTS FROM EXPLOSIVE CONTAMINANT MONITORING 

BIOREMEDIATED SOIL FROM MFA - NSWC CRANE 

Windrow #1 Windrow #2 
Day 0 Day26 Day 0 Day 21 

HMX 151.1 2.1 82.3 2.3 
RDX 1177.2 1.0 626.6 1.4 
TNT 116.7 0.4 39.5 0.3 

Windrow #5 Windrow #6 
DayO Day 15 Day 0 Day 14 

HMX 249.1 2.2 13.5 2.2 
RDX 102.5 1.1 96.5 1.0 
TNT 25.5 0.3 6.6 0.3 

Windrow #9 Windrow #10 
Day 0 Day8 Day 0 Day 10 

HMX 4.6 2.2 14.3 2.2 
RDX 24.3 1.8 86.6 1.0 
TNT 0.7 0.5 0.8 0.3 

Windrow #13 Windrow #14 
Day 0 Day 7 Day 0 Day 8 

HMX 32.1 2.8 19.2 2.2 
RDX 124.6 1.4 76.7 1.0 
TNT 0.4 1.3 0.3 0.3 

Windrow #17 Windrow #18 
Day 0 Day 7 Day 0 Day 6 

HMX 8.1 1.9 9.4 2.3 
RDX 19.8 1.1 29.4 1.1 
TNT 0.3 0.3 0.3 0.3 

Windrow #21 Windrow #22 
Da~O Day 7 Day 0 Day 21 

HMX 26.7 2.6 31.3 2.1 
RDX 143.1 2.5 181.8 2.3 
TNT 1.4 0.5 2.5 0.3 

Windrow #25 Windrow #26 
Day 0 Day7 Day'O Day 6 

HMX 17.8 2.5 15.4 2.4 
RDX 117.0 3.0 73.5 2.3 
TNT 2.0 0.2 0.5 1.0 

Windrow #29 Windrow #30 
DayO Day 7 Day 0 Day 20 

HMX 18.6 2.7 23.8 2.1 
RDX 59.9 2.0 189.4 4.9 
TNT 0.9 1.5 14.7 0.3 

Windrow #33 Windrow #34 
Day 0 Day 6 Day 0 Day 7 

HMX 10.5 2.0 18.1 3.1 
RDX 57.7 2.8 106.8 3.2 
TNT 13.9 0.7 49.8 1.5 
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Windrow #3 Windrow #4 
Day 0 Day15 Day 0 Day 26 

41.4 2.2 151.1 2.1 
315.4 1.1 1177.2 1.0 
11.9 0.3 116.7 0.4 

Windrow #7 Windrow #8 
DayO - Day 13 DayO Day 8 
18.5 2.2 20.9 2.2 

134.2 1.0 129.1 1.1 
2.6 0.3 7.3 0.3 

Windrow #11 Windrow #12 
Day 0 Day9 Day_O Day 7 
14.9 2.1 30.5 4.9 
85.6 1.0 83.7 1.6 
12.9 0.3 0.4 0.4 

Windrow #15 Windrow #16 
Day 0 Day 7 Day 0 Day6 
28.6 1.9 22.7 2.0 
103.0 1.1 128.2 1.2 
0.3 0.3 5.6 0.2 

Windrow #19 Windrow #20 
Day 0 Day 7 DayO Day 7 
18.9 2.4 16.1 3.3 

110.1 1.7 71.7 1.6 
0.4 0.2 0.3 0.3 

Windrow #23 Windrow #24 
Day 0 Day 23 DayO Day10 
59.2 4.5 36.5 2.6 

511.0 3.3 237.7 2.0 
6.7 0.3 4.0 0.4 

Windrow #27 Windrow #28 
DayO Day 7 DayO Day 21 
15.3 1.9 24.1 2.8 
46.0 1.7 195.4 5.9 
27.9 0.4 24.5 1.5 

Windrow #31 Windrow #32 
Day 0 Day 10 Day 0 Day 7 
12.9 2.2 13.0 1.7 
64.7 3.7 92.9 3.0 
12.2 0.3 34.1 0.2 

Windrow #35 Windrow #36 
DayO Day 9 Day 0 Day 13 
19.2 3.7 26.0 2.8 

167.0 6.2 231.8 4.2 
12.4 0.5 29.0 0.3 
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TABLE 4-4 
AVERAGE RESULTS1 FROM EXPLOSIVE CONTAMINANT MONITORING 

BIOREMEDIATED SOIL FROM MFA - NSWC CRANE 

Windrow #37 Windrow #38 
Day 0 Day 12 Day 0 Day 7 

HMX 13.5 2.8 10.1 3.9 
RDX 89.0 6.8 69.0 7.2 
TNT 16.6 0.5 53.4 11.0 

Windrow #41 Windrow #42 
DayO Day 7 Day 0 Day 7 

HMX 33.9 5.5 42.4 7.1 
RDX 238.3 8.9 299.0 13.9 
TNT 5.4 0.3 4.4 0.4 

Windrow #45 Windrow #46 
Day 0 Day 18 Day 0 Day16 

HMX 18.8 3.4 11.6 2.8 
RDX 121.3 4.4 59.8 2.9 
TNT 17.0 0.3 4.0 0.3 

Windrow #49 Windrow #50 
Day 0 Day 10 DayO Day 9 

HMX 9.5 2.0 15.7 2.6 
RDX 50.9 1.4 97.7 2.8 
TNT 3.7 0.3 6.5 0.3 

Windrow #53 Windrow #54 
Day 0 Day 11 DayO Day 12 

HMX 8.0 3.0 22.4 2.1 
RDX 57.0 6.7 140.8 1.1 
TNT 21.0 5.8 6.6 0.2 

Windrow #57 Windrow #58 
Day 0 Day 9 Day 0 Da~9 

HMX 13.1 2.2 9.7 2.1 
RDX 54.1 2.1 57.5 1.0 
TNT 14.9 4.6 9.4 0.3 

Windrow #61 Windrow #62 
Day 0 Day 8 DayO Day6 

HMX 6.0 2.1 5 2.2 
RDX 54.6 3.6 40.0 6.3 
TNT 17.9 4.5 15.4 0.7 

Windrow #65 Windrow #66 
DayO Day 8 Day 0 Day 11 

HMX 4.2 2.0 3.5 2.1 
RDX 31.8 5.3 26.7 1.9 
TNT 8.3 1.3 10.6 0.3 

Windrow #69 Windrow #70 
Day 0 Day 7 Day 0 Day_7 

HMX 3.7 2.2 4.1 2.1 
RDX 22.3 6.8 28.5 3.0 
TNT 1.8 2.2 6.0 0.4 
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Windrow #39 Windrow #40 
Day 0 Day6 DayO Day 7 
16.4 5.2 29.0 5.8 

120.4 13.1 208.6 5.2 
18.5 1.2 6.8 1.1 

Windrow #43 Windrow #44 
DayO Day 6 Day 0 Day 7 
32.1 2.9 27.8 4.7 

247.9 8.3 182.5 7.2 
5.5 0.3 9.7 0.3 

Windrow #47 Windrow #48 
Day 0 Day 13 Day 0 Day6 

8.3 2.1 14.1 2.4 
49.6 1.5 88.2 2.1 
2.7 0.3 6.3 0.3 

Windrow #51 Windrow #52 
Day 0 Day 14 DayO Day 11 
19.3 2.1 20.4 2.9 

131.3 1.2 124.0 2.0 
7.7 0.2 1.4 0.3 

Windrow #55 Windrow #56 
DayO Day9 D~O Day 7 
12.1 2.1 6.6 1.9 
74.5 1.4 44.5 2.2 
8.8 0.3 5.7 0.2 

Windrow #59 Windrow #60 
DayO Day 8 DayO Da}'_8 

5.0 2.0 4.1 2.0 
50.4 2.8 45.3 4.9 
21.1 0.4 31.1 0.4 

Windrow #63 Windrow #64 
DayO Day 8 DayO Day 8 

2.7 2.2 4.1 2.6 
21.9 3.5 38.6 12.4 
62.3 0.4 14.0 1.8 

Windrow #67 Windrow #68 
Day 0 Day 7 Day 0 Day 10 

3.8 2.1 4.9 2.2 
29.9 4.2 44.2 3.0 
7.3 0.8 5.9 3.6 

Windrow #71 Windrow #72 
Day 0 Day9 Day 0 Day8 
17.2 2.2 8.4 2.1 
94.0 1.0 30.2 1.7 
45.7 22.7 14.3 0.2 

06/26/2000 



TABLE 4-4 
AVERAGE RESULTS' FROM EXPLOSIVE CONTAMINANT MONITORING 

BIOREMEDIATED SOIL FROM MFA - NSWC CRANE 

Windrow #73 Windrow #74 
DayO Day 6 Day 0 Day 8 

HMX 6.7 2.0 3.5 1.9 
RDX 58.0 2.4 12.8 1.5 
TNT 16.9 5.9 2.2 0.4 

Windrow #77 Windrow #78 
Day 0 Day8 Day 0 Day6 

HMX 6.7 3.7 4.9 3.9 
RDX 38.0 7.9 29.9 8.0 
TNT 17.1 0.4 6.1 0.5 

Windrow #81 Windrow #82 
Day 0 Day 6 DayO Day 6 

HMX 3.8 2.1 12.7 2.6 
RDX 17.8 1.8 37.3 1.8 
TNT 5.3 0.2 2.2 0.2 

Windrow #85 Windrow #86 
Day 0 Day7 Day 0 Day6 

HMX 2.4 2.3 5.5 1.9 
RDX 10.1 2.3 19.2 1.4 
TNT 0.2 0.4 0.5 0.2 

Windrow #89 Windrow #90 
Day 0 Day 6 DayO Day 6 

HMX 17.7 2.2 5.5 2.4 
RDX 77.8 1.7 28.0 3.5 
TNT 2.0 0.7 0.8 0.2 

Windrow #93 Windrow #94 
Day 0 Day6 Day 0 Day 6 

HMX 3.9 3.3 7.9 2.8 
RDX 15.8 5.5 32.4 1.9 
TNT 0.4 0.5 0.4 0.2 

Windrow #97 . Windrow #98 
DayO Day 7 Day 0 Day 7 

HMX 8.0 0.9 7.2 2.2 
RDX 32.2 2.8 30.1 5.3 
TNT 2.8 1.9 33.6 0.2 

Windrow #101 Windrow #102 
Day 0 Day 9 Day 0 Day 14 

HMX 8.9 2.4 26.6 2.9 
RDX 48.8 6.5 258.1 16.3 
TNT 2.6 1.1 19.7 0.9 

Note: 
1 - Results provided are in mg/kg (ppm) 
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Windrow #75 Windrow #76 
DayO Day 6 Day 0 Day7 

2.3 2.0 8.3 1.8 
17.3 3.5 41.5 4.3 
2.4 0.2 14.3 0.3 

Windrow #79 Windrow #80 
Day 0 Day 10 DayO Day7 

3.5 2.5 5.6 2.2 
18.0 4.0 29.4 3.3 
5.3 0.2 1.7 0.5 

Windrow #83 Windrow #84 
Day 0 Day6 DayO Day6 

7.5 1.7 6.2 2.5 
34.7 2.4 2.7 1.8 
1.9 0.5 1.3 0.2 

Windrow #87 Windrow #88 
Day 0 Day 6 Day 0 Day6 

5.0 2.3 4.4 2.6 
21.1 2.1 21.0 2.3 
2.2 0.2 0.3 0.2 

Windrow #91 Windrow #92 
Day 0 Day6 Day 0 Day6 

4.4 2.4 6.8 2.4 
21.6 1.1 16.8 4.4 
4.2 0.3 1.3 0.3 

Windrow #95 Windrow #96 
Day 0 Day 8 Day 0 Day 6 

2.5 2.1 5.8 2.8 
2.7 1.3 24.9 1.3 
0.2 0.2 0.4 0.2 

Windrow #99 Windrow #100 
Day 0 Day 9 Day 0 Day 7 

9.0 1.1 9.2 1.6 
26.8 0.5 27.0 1.9 
1.4 0.3 11.0 0.2 

05/18/2000 



TABLE 4-5 
CLEANUP GOALS FOR SELECT EXPLOSIVE COMPOUNDS 

NSWC CRANE MFA 

Compound Residential Cleanup Goal 
(mg/kg) 

HMX 3,300 

RDX 4 

TNT 15 
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Industrial Cleanup Goal 
(mg/kg) 

34,000 

17 

64 
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5.0 
DISPOSITION OF TREATED COMPOST SOIL AND DECONTAMINATED ROCKS 

5.1 TREATED COMPOST SOIL 

Once laboratory analytical data verified that treatment goals were met for a windrow of treated compost 
soil, a loader transferred the treated material directly from the Biofacility building to semi-tractor live
bottom trailers. The trailers were free of contaminated soil prior to loading the treated material. 
Following loading, each truck was, covered with a tarp, decontaminated, and then weighed to determine 
the weight of compost exiting the Biofacility. The weighing requirement was subsequently eliminated 
(see FCR -FS-021 Rev.1 in Appendix A). The treated soil was transported back to MFA. Initially a 
temporary staging area was established, between Buildings 158 and 153, to receive and hold treated 
compost material (FCR-FS-008, Rev. 0 in Appendix A) prior to backfilling. Once backfilling operations 
began in June 1998, treated soil was transported back to MFA and backfilled into one of the excavations 
or staged in the temporary staging area for later use. In addition to backfilling and staging for later use, 
some compost material was field applied to promote vegetative growth. Due to the bulkier nature of the 
treated compost relative to the excavated soil, two permanent storage areas were also created to store 
compost. One permanent storage area is located north of Building 154 and a second is located east of 
Building 154. Table 4-2 identifies the location(s) where each windrow of material was transported 
following treatment. Backfilled material was placed in 12-inch lifts and compacted. Drawings showing 
the grid locations where windrows were backfilled are included in Appendix J. Final survey drawings of 
the work areas after completion of backfilling are included in Appendix F. 

After backfilling, very little erosion occurred because a crust formed on the surface of the compost. If 
seeding did not take place shortly after placement of the windrow, a top dressing was spread prior to . 
seeding. Compost was added to the front berm at Building 154 and to the area near Building 158 prior 
to seeding in the spring. Treated compost material had been placed in those areas earlier in the year 
and weather prevented seeding at that time. Hydroseeding at the first permanent storage areas, north of 
Building 154 and around Building 157, was unsuccessful. Both of these areas, in addition to a third area 
near Building 152, were subsequently seeded and watered. Grass is now growing at all of these 
locations. The secohd permanent storage area just east of Building 154 near the screener site is the 
only site which has not been seeded. Re-seeding of this area is pending further excavation and 
screening of material at MFA based on the completion of supplemental toxicity testing. 

5.2 DECONTAMINATED ROCKS 

Following decontamination, rocks that were screened out of the excavated soil were returned to the 
bottom of an open excavation within the same SWMU where they were excavated. Rocks were covered 
with no less than two feet of finished compost. Backfill drawings in Appendix J show where the rocks 
were placed. 
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6.0 
QUALITY CONTROL 

6.1 QUALITY CONTROL FIELD INSPECTIONS 

QC inspections included excavation site operations, composting operations, sampling activities, field test 
kit analyses, and facility maintenance. QC checks were performed at required intervals using the field 
inspection checklists provided in Appendix F of the FS-OP [MK, 1998a]. Copies of all inspection records 
are maintained at the Biofacility office. 

Occasional minor deficiencies were noted during inspections and subsequently corrected. Typical 
findings included items such as retention pond levels with less than two feet of freeboard remaining 
immediately after a major rain event. Two other deficiencies noted that were corrected by TolTest 
included hairline cracks in the process building floor and a water line leak below the asphalt in the 
process area. 

6.2 DATA QUALITY CONTROL 

Various data QC methods were utilized to verify the usability of samples collected and submitted for 
laboratory analysis (ICS, PES, and windrow contaminant monitoring samples (Day Zero and Day Last». 
Samples were analyzed by Southwest Laboratory of Oklahoma, Inc. and Quanterra, Inc. of California. 
All data submitted for laboratory analysis were verified by reviewing chain-of-custody records, sample 
extraction records, analytical holding times, requested turnaround times, sample data in comparison to 
QC data and reporting requirements. Additionally, more than 10% of the data were validated. The data 
were compared with field and laboratory QC sample data to assess its usability. Sections 6.2.1 and 
6.2.2 below summarize the field and laboratory QC methods employed, respectively. Sections 6.2.3 
through 6.2.5 summarize the findings of the field and laboratory QC for the various types of project 
laboratory data. 

6.2.1 Field Quality Control 

Field QC included field duplicates, trip blanks, field blanks and equipment rinseates. Analytical results 
for these samples were evaluated to identify potential sources of error introduced during sampling, 
transportation and storage. Results for QC samples associated with the ICS are summarized in Table 
E-2 in Appendix E and QC samples associated with the PES are summarized on Table H-2 in Appendix 
H. 

Field duplicates were collected at a frequency greater than the one in twenty samples specified in 
Section 3.1.2 in the FS-QAPP [MK, 1998b]. Field duplicates are samples collected at the same time and 
in the same location as the corresponding field sample, in order to qualitatively assess field precision. 
There are no quantitative precision criteria specified in the FS-QAPP. 

Trip blanks were submitted with coolers containing samples to be analyzed for volatile organic 
compounds in order to evaluate the potential for cross-contamination during shipment to the laboratory. 
The trip blanks were received from the laboratory in a sealed container containing organic-free water, 
held intact at the site, and shipped back to the laboratory with the samples. 

Field blank sample results were evaluated to identify any sources of contamination in the de-ionized 
rinse water and/or general atmospheric conditions in the field. Field blanks for water analysis were 
collected by pouring de-ionized water (from the same source used for sampling equipment 
decontamination) into appropriate sample containers and adding sample preservative, as required. 

Equipment rinse blanks were collected by rinsing decontaminated sampling equipment with de-ionized 
water, collecting the rinse water in appropriate sample containers, adding any sample preservative 
required by the analytical method, and then submitting the rinse water for analysis. Results are used to 
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evaluate the effectiveness of decontamination procedures in preventing sample cross-contamination. 

6.2.2 Laboratory Quality Control 

The laboratory performed method blank, replicate, surrogate, laboratory control sample (LCS), 
laboratory control sample duplicate (LCSD), sample matrix spike (MS), and sample matrix spike 
duplicate (MSD) analyses to evaluate laboratory accuracy and precision according to the established 
EPA procedures. 

Laboratory method blanks were prepared and analyzed with the samples in order to evaluate potential 
target compounds or interferences from laboratory glassware, reagents and/or solvents used in the 
preparation and analysis of samples. 

Laboratory replicate samples are a second sample aliquot which the laboratory prepares and analyzes 
concurrently with the sample to evaluate analysis precision. 

Surrogate spikes are known amounts of non-target organic compounds, which are spiked into all 
samples prior to sample preparation, in order to evaluate the efficiency of the organic sample 
preparation and analysis. 

LCS and LCSD are samples prepared in the laboratory, consisting of clean soil or water spiked with 
known amounts of target analytes which are processed through the same preparation as field samples. 
Evaluation of the spike recoveries, and the variability between the LCS and LCSD, gives an indication of 
analysis accuracy and precision in a clean matrix. 

MS and MSD are field samples that have been spiked with a known amount of target analytes and 
processed through the preparation and analysis with the field samples. Evaluation of the spike 
recoveries, and the variability between the MS and MSD, gives an indication of analysis accuracy and 
precision in the sample matrix. MS/MSD accuracy and precision can be affected by concentrations of 
both target and non-target compounds present in the original field sample, as well as the matrix of the 
sample itself. . 

6.2.3 Initial Characterization Samples (ICS) 

All ICS were collected by MK. A total of 617 soil samples were collected from the grid sections to 
identify areas requiring excavation. Figures C-1 through C-6 in Appendix C show the locations of the 
grid sections. Various rinse, field, and trip blanks were collected along with these samples for QC 
purposes. All samples were received by the laboratory in acceptable condition, with custody seals, 
correctly preserved, and with .containers intact. Most samples were received at a recorded temperature 
of 4°C +/- 2°C. A total of 231 samples were received at temperatures between -3°C and 1°C. Because 
no samples were frozen, these temperatures below 2°C did not impact the samples. Additionally, 36 
samples were received at temperatures between 6.2°C and 10°C. Most of these samples were analyzed 
exclusively for explosives and metals, and the high temperatures did not impact the results for these 
analyses. The remaining samples were analyzed exclusively for VOCs and showed few detected 
analytes, and those detected were at levels at least three orders of magnitude below the cleanup 
objectives. The impact of these temperatures above the acceptable range is minor when comparing the 
reporting limits relative to the 1M Industrial Cleanup Goal concentrations. 

FieldQC 

Field QC samples collected with the ICS included duplicates, trip blanks, field blanks and equipment 
rinse blanks. 

Volatile analysis showed no difference between field duplicate pairs. Total and TCLP metal analysis 
showed metals to have precision varying from 0 - 200% relative percent difference (RPD), but in all 
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cases, duplicate pairs showed analytes to either be both above or both below cleanup criteria. 
Explosive analysis showed analytes to have precision varying from 0 - 200% RPD. With two exceptions, 
duplicate pairs showed analytes to either both be above or both be below cleanup criteria. MFAICS519 
had RDX present below the cleanup objective, at 9,120 1J9/kg, while its field duplicate, MFAICS520, had 
RDX present above the cleanup objective, at 67,900 IJg/kg. Similarly, MFAICS570 had RDX present 
below the cleanup objective, at 6,800 IJg/kg, while its field duplicate, MFAICS574FD, had RDX present 
above the cleanup objective, at 18,900 IJg/kg. 

Trip blanks were submitted with most coolers containing samples to be analyzed for VOCs, in order to 
evaluate the potential for cross-contamination during shipping to the laboratory. The trip blanks were 
received from the laboratory in a sealed container containing organic-free water, held intact at the site, 
and shipped back to the laboratory with the samples. One cooler of samples was received on June 18, 
1998 with a trip blank listed on the chain-of-custody, but the lab noted upon receipt that there was no trip 
blank present in the cooler. However, samples from this cooler afl showed volatile results well below 
cleanup levels, so that if any cross-contamination did occur, it has not adversely affected the 
interpretation of the data based upon sample concentrations relative to the 1M Industrial Cleanup Goal 
values. Methylene chloride, a common laboratory contaminant, was detected in several trip blanks at 
values that ranged from 5 IJg/L to 28 IJg/L. In each of these instances the laboratory blank had also 
shown the presence of methylene chloride, and all corresponding sample concentrations were flagged 
with "B". Sample concentrations ranged from estimated values of 2 1J9/kg, below the reporting limit, to 
21 1J9/kg, all of which were significantly less than the cleanup objective of 18,000 IJg/kg for methylene 
chloride. Acetone, another common laboratory contaminant, was detected in various trip blanks at 
values that ranged from 12 IJg/L to 76 IJg/L. Sample concentrations ranged from non-detect to 410 
1J9/kg, and are significantly less than the cleanup objective of 8,800,000 IJg/kg for acetone. Other volatile 
compounds were not detected above the reporting limit in any of the trip blanks associated with these 
sampling events. Based upon these results it is concluded that no volatile organic cross-contamination 
has occurred during shipping or storage for the majority of the volatile compounds analyzed. The 
possible methylene chloride and/or acetone contamination has not adversely affected the interpretation 
of the data based upon sample concentrations relative to the 1M Industrial Cleanup Goal values. 

Analysis of field blanks revealed low concentrations of various metals, acetone, chloroform, xylenes, 
and/or methylene chloride present throughout the sampling event. Other field samples collected on 
corresponding days did not show concentrations of these compounds above the cleanup levels, 
therefore, low concentrations found in the field blanks have not significantly impacted the sample results. 
Based upon these results, it is concluded that water used for decontamination and general atmospheric 
conditions did not impact the analytical results. 

There were low concentrations of various metals, acetone, chloroform, methylene chloride, RDX, and/or 
TNT detected in many of the.equipment rinse blanks. With one exception, the other field samples 
collected on corresponding days did not show concentrations of these compounds above the cleanup 
levels, therefore, low concentrations found in the field blanks have not significantly impacted the sample 
results. RDX was present at 29.3 IJgII in the rinse blank collected on 11/24/97. RDX values in 
corresponding field samples range from non-detect to 1,760,000 1J9/kg, and most of the field samples 
have concentrations which greatly exceeded the cleanup objective of 17,000 IJg/kg. Based upon these 
results, it is concluded that the possible RDX contamination has not affected the interpretation of the 
data based upon sample concentrations relative to the 1M Industrial Cleanup Goal values. 

Laboratory QC 

Method blanks, replicates, surrogates, LCS/LCSD and MS/MSD samples were used for laboratory 
quality control for the ICS. 

Laboratory method blanks showed the presence of acetone, chloroform, methylene chloride, MISK, 
xylenes, aluminum, cadmium, TCLP barium, TCLP cadmium, TCLP chromium, and/or TCLP mercury in 
various batches. For all of these analytes, field sample levels were significantly less than the cleanup 
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objectives or for the applicable TCLP regulatory limit. All positive sample results for organic analytes 
which correspond to method blank detections have been flagged with a "8" flagcode to indicate possible 
elevated background levels. Based upon these results, it is concluded that method blank contamination 
has not adversely affected the interpretation of the data based upon field sample concentrations relative 
to the 1M Industrial Cleanup Goal objectives and TCLP regulatory limits. 

In 14% of batches where replicate samples were analyzed, the precision results were outside of 
laboratory criteria. Twenty-eight batches of metals had precision results for one or more metals outside 
of laboratory criteria. The corresponding field sample results have been qualified with a "*" flag-code, to 
indicate that duplicate analysis was not within control limits and that more variability may be expected in 
the reproduction of these values. In these instances, the total metal results were below the Region III 
Risk-based levels and TCLP metals were below the regulatory levels. The concentration of these 
contaminants would likely remain below these objectives if re-sampling was performed consistent with 
the sampling protocol of this project. 

Surrogate recoveries were generally acceptable for organic analyses. A total of 23 of the 621 samples 
collected showed surrogate recoveries outside of acceptable criteria. In 15 of these 23 samples, 
subsequent dilutions were required to bring the result within the linear range of the instrument, which 
caused the surrogate recoveries to be diluted outside of criteria. In the remaining eight samples, matrix 
interference is suspected to have caused poor surrogate recoveries for volatiles. Matrix interference 
was confirmed for many of these samples by a corresponding matrix spike with similar recoveries, or by 
re-analyzing with similar results. Most of these volatile samples do not show target analytes above 
reporting limits. The few analytes detected were between three and five orders of magnitude below 
cleanup objectives. For these reasons, surrogate results that are outside of laboratory limits have not 
adversely affected the interpretation of the data. 

More than 98% of spiked target analytes showed laboratory control spike precision and accuracy results 
to be acceptable. Approximately 84% of the LCS/LCSD recoveries that were outside of acceptable QC 
limits had high recoveries. However, the field samples analyzed with these LCS/LCSD samples showed 
corresponding analytes to be undetectable or at levels considerably below cleanup objectives and/or 
TCLP regulatory limits .. The remaining target analytes that showed low recoveries corresponded to field 
sample results which were significantly less than the cleanup objectives and/or TCLP regulatory limits. 
The bias seen in the low recoveries would not impact the data enough to consider that these values may 
actually be greater than the 1M Industrial Cleanup Goal values if acceptable recovery was obtained. For 
these reasons, the relatively small percentage of LCS/LCSD results that are outside of laboratory limits 
have not adversely affected the interpretation of the data. 

Recoveries for 90% of MS/MSD analyses were acceptable for the target analytes. Metal results have 
been appropriately qualified with an "N" flag-code, whenever the corresponding spike sample recovery 
was not within control limits. Approximately 1f3 of the poor MS/MSD recoveries were due to the high 
concentration of target analytes relative to spiking concentrations. Each analytical data set has been 
evaluated to determine the impact of the MS recovery on the useablity of the data. For the vast majority 
of samples, the results were either already above the cleanup objective levels or they were significantly 
less than the cleanup objective levels or TCLP regulatory limits, and the bias seen in the varying 
recoveries would not impact the data enough to consider that these values may either increase above, 
or decrease below, the cleanup levels if acceptable recoveries were obtained. Results for two samples, 
MPSICS26 and MFAICS551, may have been impacted by high recoveries in MS/MSD samples; 
however, in both instances the reported results are above cleanup levels, and are likely conservative. 
These two samples also showed the presence of another target analyte, RDX, at levels above cleanup 
objectives. TNT recovered at 149% in one batch, and field sample MPSICS26, which had TNT present 
at 76,000 IJg/kg, may actually have had an amount lower than the cleanup level of 64,000 IJg/kg if 
acceptable TNT recovery could be obtained. Three sample results may have been impacted by a low 
RDX recovery of 16% in the corresponding MS sample, which was likely caused by matrix interference. 
This interference may bias the results from these three samples. RDX results for MFAICS503 (4,850 
IJg/kg), MFAICS509 (15,000 IJg/kg), and MFAICS515 (8,990 IJg/kg) are below the 1M Industrial Cleanup 
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Goal values but could potentially be greater than the cleanup objectives if acceptable RDX recovery 
could be obtained. Of the more than 17,000 sample results obtained for Mine Fill A, these three sample 
results for RDX were the only samples where poor matrix spike recoveries could have changed the 
interpretation of the data based on the 1M Industrial Cleanup Goals and/or TCLP regulatory limits. 

Conclusion 

The QC data demonstrate acceptable accuracy and precision when compared to the intended use of the 
data. The data meets the project objectives and are, therefore, considered usable for characterization 
analysis. 

6.2.4 Post-Excavation Samples (PES) 

PES were collected by both MK and TolTest following excavation and collection of in-process excavation 
samples to determine the levels of constituents of concern remaining in the soil at each grid section. 

6.2.4.1 PES - MK Data QC Summary 

A total of 209 PES samples were collected by MK. All samples were received by the laboratory in 
acceptable condition, with custody seals, correctly preserved, and with containers intact. Approximately 
80% of samples were received at a recorded temperature of 4°C +/- 2°C. A total of 41 samples were 
received at temperatures between 6.2°C and 6.8°C. Approximately 50% of these samples were 
analyzed exclusively for explosives and metals, and the high temperatures did not impact results for 
these analyses. The remaining samples were analyzed exclusively for VOCs and showed few detected 
analytes. Those that were detected were present at levels at least four orders of magnitude below the 
cleanup objectives. The impact of these temperatures above the acceptable range is minor when 
comparing the reporting limits relative to the 1M Industrial Cleanup Goal concentrations. 

Field QC 

Field QC samples collected with the MK PES included duplicates, trip blanks, field blanks and 
equipment rinse blanks. 

Explosive and metal analysis of duplicate samples showed analytes to have precision varying from 0 -
200% RPD, but in all cases, duplicate pairs showed analytes to either be both above or both below 
cleanup criteria. 

Analysis of trip blanks revealed acetone, a common laboratory contaminant, in various trip blanks at 
values that ranged from 10 I-Ig/L to 72 I-Ig/L. Sample concentrations ranged from non-detect to 200 
I-Ig/kg and are significantly less than the cleanup objective of 8,800,000 I-Ig/kg for acetone. Other VOCs 
were not detected above the reporting limit in any of the trip blanks associated with these sampling 
events. Based upon these results, it is felt that no volatile organic cross-contamination has occurred 
during shipping or storage for the majority of the volatile compounds analyzed. The possible acetone 
contamination has not adversely affected the interpretation of the data based upon sample 
concentrations relative to the 1M Industrial Cleanup Goal values. 

No target analytes were detected in the field blanks collected during this sampling event. Based upon 
this result, it is felt that water used for decontamination and general atmospheric conditions did not 
impact the analytical results. 

Equipment rinse blank analysis showed low concentrations of aluminum, barium, chromium, and/or 
mercury detected in the equipment rinse blanks. Field samples collected on corresponding days did not 
show concentrations of these compounds above the cleanup levels, therefore, low concentrations found 
in the equipment rinse blanks have not significantly impacted the sample results. 
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Laboratory QC 

Method blanks, replicates, surrogates, LCS/LCSD and MS/MSD samples were used for laboratory 
quality control for the PES collected by MK. 

Laboratory method blanks showed the presence of acetone, methylene chloride, or mercury in several 
batches. For all of these analytes, field sample levels were either non-detect or significantly less than 
the cleanup objectives. All positive sample results for organic analytes which correspond to method 
blank detections have been flagged with a "B" flagcode to indicate possible elevated background levels. 
Based upon these results, it is felt that method blank contamination has not adversely affected the 
interpretation of the data based upon field sample concentrations relative to the 1M Industrial Cleanup 
Goal objectives. 

In 14% of batches where replicate samples were analyzed, the precision results were outside of 
laboratory criteria. Ten batches of metals had precision results for one or more metals outside of 
laboratory criteria. The corresponding field sample results have been qualified with a ,,*n flag-code, to 
indicate that duplicate analysis was not within control limits and that more variability may be expected in 
the reproduction of these values. In these instances, the total metal results were below the Region V 
Risk-based levels and TCLP metals were below the regulatory levels. The concentration of these 
contaminants would likely remain below these objectives if re-sampling was performed consistent with 
the sampling protocol of this project. 

Surrogate recoveries were generally acceptable for organic analyses. Ten of the 209 samples collected 
showed surrogate recoveries outside of acceptable criteria. In four of these ten samples, subsequent 
dilutions were required to bring the result within the linear range of the instrument, which caused the 
surrogate recoveries to be diluted outside of criteria. In the remaining six samples, matrix interference is 
suspected to have caused poor surrogate recoveries for volatiles. Matrix interference was confirmed for 
one of these samples by a corresponding matrix spike with similar recoveries. Most of these volatile 
samples do not show target analytes to be present above reporting limits. The few analytes detected 
were approximately five orders of magnitude below cleanup objectives. For these reasons, surrogate 
results that are outside of laboratory limits have not adversely affected the interpretation of the data. 

More than 98% of spiked target analytes showed laboratory control spike precision and accuracy results 
to be acceptable. Approximately 50% of the LCS recoveries that were outside of acceptable ac limits 
showed high recoveries. However, the field samples analyzed with these LCS/LCSD samples showed 
corresponding analytes tei be undetectable or at levels considerably below cleanup objectives and/or 
TCLP regulatory limits. The remaining target analytes that showed low recoveries, corresponded to field 
sample results that were significantly less than the cleanup objectives and/or TCLP regulatory limits. 
The bias seen in the low recoveries would not impact the data enough to consider that these values may 
actually be greater than the 1M Industrial Cleanup Goal values if acceptable recovery was obtained. For 
these reasons, the relatively small percentage of LCS/LCSD results that are outside of laboratory limits 
have not adversely affected the interpretation of the data. 

Recoveries for 93% of MS/MSD analyses were acceptable for the target analytes. Metal results have 
been appropriately qualified with an "N" flag-code, whenever the corresponding spike sample recovery 
was not within control limits. Approximately 50% of the poor MS/MSD recoveries were due to the high 
concentration of target analytes relative to spiking concentrations. Each analytical data set has been 
evaluated to determine the impact of the MS recovery on the useablity of the data. For the vast majority 
of samples, the results were either already above the cleanup objective levels or they were significantly 
less than the cleanup objective levels or TCLP regulatory limits, and the bias seen in the varying 
recoveries would not impact the data enough to consider that these values may either increase above, 
or decrease below, the cleanup levels if acceptable recoveries were obtained. Interpretation of the post
excavation sample data based on the 1M Industrial Cleanup Goals and/or TCLP regulatory limits would 
not have changed due to the few poor matrix spike recoveries. 
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Conclusion 

The QC data demonstrate acceptable accuracy and precision when compared to the intended use of the 
data. The data meets the project objectives and are, therefore, considered useable for post-excavation 
analysis. 

6.2.4.2 PES - TolTest Data QC Summary 

A total of 105 PES were collected by TolTest for laboratory analysis. The laboratory received 103 out of 
105 samples collected for analysis. Sample MFAPES 238 for volatiles and the trip blank associated with 
MFAPES 265-268 did not make delivery to the laboratory and, therefore, results for these samples are 
not available. All samples were received by the laboratory in acceptable condition, with custody seals, 
correctly preserved, and with containers intact. Seventy-seven percent of the samples were received at 
temperatures of 4°C ± 2°C and 23% were received at 1°C to 2°C. Since none of these samples were 
frozen, the results were not affected by the 1 °C below the desired temperature range. 

Field QC 

Field QC samples collected with the TolTest PES included duplicates, trip blanks, and equipment rinse 
blanks. 

In analysis of duplicates, precision for volatile, metal, and explosive analyses varied from 0-200%. In all 
cases, duplicate pairs showed analytes to either be both above or both below cleanup standards. 

Trip blanks were submitted with most coolers containing samples to be analyzed for VOCs in order to 
evaluate the potential for cross-contamination during shipment to the laboratory. Exceptions to this 
occurred with the trip blank associated with samples MFAPES 265-268 and with the trip blank 
associated with samples MFAPES 262-263. In the first case, the trip blank never made delivery to the 
laboratory. The trip blank was listed on the chain of custody, but the laboratory reported that it was not 
in the cooler. In the latter case, a trip blank was not taken by field personnel. In each of these cases, 
the corresponding sample analyses showed no evidence of the target compounds, thus indicating no 
cross-contamination. Acetone, a common laboratory contaminant, was detected in some of the trip 
blanks at concentrations ranging from non-detect to 26 j.Jg/L. Sample concentrations of acetone ranged 
from non-detect to 40 j.Jg/kg. These levels are significantly less than the cleanup targets for acetone at 
8,800,000 j.Jg/kg. Thus, the contamination has not adversely affected the interpretation of the data 
based upon sample concentrations relative to the industrial treatment standards. It also should be noted 
that acetone was detected in some of the method blanks analyzed by the laboratory indicating that the 
source of the contamination may lie within the laboratory. The laboratory is investigating possible 
contamination sources. Method blank values for acetone were well below treatment levels. Other 
volatile compounds for these trip blanks were not detected above the reporting limit. There were several 
occasions where the laboratory reported headspace (or bubbles) in the trip blank sample upon sample 
receipt. Since the trip blanks are prepared by the laboratory and shipped to field personnel, the 
laboratory was notified as to proper sampling protocol. 

Only one rinsate blank was collected for these samples. All target compounds were found to be non
detect in this sample. 

Laboratory QC 

Method blanks, surrogates, LCS/LCSD and MS/MSD samples were used for laboratory quality control 
for the PES collected by TolTest. 

Laboratory method blanks showed the presence of acetone, methylene chloride, aluminum, barium, 
arsenic, and 3-NT. For all of these analytes, the corresponding samples had levels significantly less 
than the targeted cleanup levels. Based on these findings, it is felt that the method blank contamination 
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did not adversely affect the interpretation of the data based upon field sample concentrations relative to 
the industrial cleanup goals. 

Surrogate recoveries were acceptable for all explosive analyses with the exception of the MSD to 
samples MFAPES 253-261. For the explosive analyses of MFAPES 237-252, surrogate recoveries for 
several of the samples and their corresponding LCS/LCSD were 0%. Re-extraction and re-analysis 
were performed for these samples and the surrogate recovenes were found to be acceptable. It was, 
therefore, concluded that the surrogate had been erroneously omitted during preparation of the first set. 
Surrogate recoveries for VOCs were generally acceptable. The levels of target analytes were orders of 
magnitudes lower than the cleanup levels, therefore, any results outside laboratory QC limits did not 
adversely affect the interpretation of data. 

Of the 15 sets of LCS/LCSD data for explosives with solid matrix samples, tetryl was outside the 
laboratory QC limits twice (MFAPES 282-287), 2-NT was out once (MFAPES 270-281), and 2,6-DNT 
was out once (MFAPES 237-252). However, the corresponding samples did not show evidence of these 
analytes. One water matrix explosive data LCS/LCSD set (MFAPES 270-281) showed tetryl outside the 
laboratory QC limits. The corresponding sample did not show evidence of the tetryl analyte. Acetone 
was outside the laboratory QC recovery limits for MFAPES 282-287. The corresponding samples did 
not show any acetone present. The bias in the recoveries of any of these analytes for the LCS/LCSD 
results outside laboratory QC limits would not significantly affect the interpretation of the data since the 
detection levels of the analytes are significantly lower than cleanup objectives. 

The tetryl analyte was outside QC limits for MFAPES 270-281 in the MS, MSD, and LCS. However, no 
evidence of tetryl was found in the associated samples. In all of the other instances where the MS or 
MSD results did not meet laboratory QC limits, the corresponding LCS/LCSD results did meet QC limits, 
thus indicating a matrix effect and not a problem with instrumentation or analytical technique. Therefore, 
any MS/MSD results outside laboratory QC limits do not adversely affect the interpretation of the sample 
data. 

Conclusion 

All QC data relating to PES samples collected by TolTest, except those noted above, are within 
laboratory control limits. The QC data satisfy the project objectives and the data are found usable for the 
confirmation of accuracy for the stated analyses. 

6.2.5 Windrow Explosive Monitoring Samples 

Windrow explosive monitoring sampling was performed by both MK and TolTest. As indicated in 
Section 4.5, explosives were the only constituents of concern that exceeded the industrial cleanup goals 
in the ICS, therefore, they were the only parameters analyzed during windrow treatment. Windrow 
samples collected and submitted for laboratory analysis included Day Zero samples, collected upon 
construction of the windrow and Day Last samples, collected after completion of treatment. Day Last 
samples were collected to confirm that the cleanup goals had been achieved. Day Last samples were 
collected after results from field screening test kits for explosives (RDX and TNT were used by MK and 
RDX by TolTest) were below detectable levels. 

As stated in Section 4.5, samples were collected from 15 locations in each windrow. MK collected Day 
Zero samples for windrows 1 though 50 and Day Last samples for windrows 1 through 48. TolTest 
collected Day Zero samples for windrows 51 through 102 and Day Last samples for windrows 49 
through 102. 

6.2.5.1 Windrow Monitoring Samples - MK Data QC Summary 

The analytical data for Windrow 13 reflected only nine monitoring locations due to the smaller windrow 
size. On Day Zero of monitoring, eight of the nine sampling locations did not detect the presence of 
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246TNT and the ninth location had a concentration of 1,620~g/kg. On Day Last of monitoring, eight of 
the nine sampling locations did not detect the presence of 246TNT. The ninth location has a value of 
9,710 ~g/kg of 246TNT reported. This single sampling location, which shows a significant difference 
between Day Zero and Day Last results, resulted in a (-223)% reduction in the concentration of 
246TNT. Variability is expected between sampling locations due to the varied mixture of amendments in 
the windrow. For this reason various sample locations are selected and averaged to determine the 
average concentration of the windrow. The Industrial Cleanup Goal for this compound is 64,000 ~g/kg 
and the Residential Cleanup Goal is 15,000 ~g/kg. The analytical results were well below these 
concentration levels. 

A similar situation existed for the compound 4A26DT for Windrow 13. All nine results for the Day Zero 
monitoring were not detected and during Day Last, eight of the nine sample locations reported 
undetectable levels of 4A26DT while the last monitoring location had a value of 704 ~g/kg. This 
variability between sampling locations is due to the varied mixture of amendments in each windrow. 
However, since the Industrial Cleanup Goal for this compound of 680,000 ~g/kg and the Residential 
Cleanup Goal is 65,000 ~g/kg, the impact of this increased variability is insignificant in the final use of 
these results. 

Increases in reporting limits are often seen in Day Zero analytical results due to dilutions necessary for 
analysis. Concentrations of RDX, TNT, and HMX are at such high levels in Day Zero sampling that 
dilutions were performed. After the formation of Windrow 6, the lab made every effort to run all samples 
in an undiluted form initially which permitted consistent levels to be reported for undetectable 
compounds, and later performed the dilutions necessary for RDX, TNT, and HMX levels. Prior to the 
formation of Windrow S006, the lab performed dilutions initially to prevent over saturation of their 
instruments. 

In the case of Windrow 5, there are changes between reporting values in several of the locations in a 
particular cross section. In each cross section three locations are sampled as described in the Full 
Scale Quality Assurance Project Plan, SOP 3.0 found in Appendix A. Windrow 5, Location 1 has a value 
of less than 25,000 }Jg/kg reported for 246TNT, while Location 2 has a value of less than 12,500 ~g/kg, 
and Location 3 has a value of less than 250 ~g/kg. These dilutions were necessary due to the high 
concentrations of RDX and HMX in these samples. A 1 OO-time dilution was performed on Location 1, a 
50-time dilution was performed on Location 2, and no dilution was required on Location 3. Ideally, it 
would be helpful to use the same dilution on all samples, however, based on varying concentrations of 
compounds which can be found within the windrow, this was not possible. As a result, inconsistent 
reporting limits are occasionally repolted within a particular windrow. 

Variances in reporting limits are also the result of the sample volume used in analysis. In Windrow 16, 
all Day Zero results were reported at values of less than 250 ~g/kg for 2,4-DNT. Day Last results also 
show undetectable levels of this compound at reporting limits between 239 and 250 ~g/Kg. Obviously, 
these are all less than the 250 reported for Day Zero results, but larger sample volumes (2.10 grams on 
Day Last rather than 2.00 grams on Day Zero) decreased the reporting limits. 

Field Quality Control 

Field QC samples collected and analyzed with the Day Zero and Day Last samples included field 
duplicates to evaluate the precision of the field sampling and laboratory analysis. Precision of the field 
duplicates varied based upon the concentration of the target analytes. Day Last duplicate data was 
acceptable based upon the concentrations found in the samples relative to the cleanup levels. 

Laboratory Quality Control 

Method blanks, replicates, surrogates, LCS/LCSD and MS/MSD samples were prepared and analyzed 
for laboratory QC with the Day Zero and Day Last compost samples. 
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Laboratory QC was performed consistent with the requirements of the FS-QAPP [MK, 1998b]. Method 
blanks, LCS, LCSD and surrogates were acceptable in almost every analytical batch. MS and MSD data 
was generally acceptable. In some of the Day Zero data, consistent elevated MS and MSD recoveries of 
RDX and HMX are often seen in the analytical data because of the high levels of theses compounds 
initially present in the sample. In Day Zero samples, which often required dilutions after spiking of the 
sample, the concentration of the spiking solution is diluted to a low level which cannot often be 
distinguished form the variability of the sample itself. Day Last data did not show similar interferences 
because initial concentrations were low in comparison to the concentration of spiking solution added to 
the sample. Other MS and MSD recoveries, which did not meet the established criteria in the QAPP 
[MK, 1998a], include recoveries for tetryl. Tetryl often suffers from degradation, which results in low 
recovery of the compound in the MS and MSD. However, based upon the undetectable levels of tetryl 
found in these samples, and the relation of the" analytical reporting limits to the industrial and residential 
cleanup levels, the data is determined to be acceptable to show that cleanup goals have been 
successfully met. 

Conclusion 

Based on technical review of the field and laboratory QC data, analyses were performed within 
acceptable accuracy and precision requirements specified in the QAPP [MK, 1998a]. The confirmation 
data meets the project's data quality objectives and are, therefore, considered usable to support full
scale operations. 

6.2.5.2 Windrow Monitoring Samples (Day Zero and Day Last) - TolTest QC Data Summary 

A total of 705 Day Zero samples (for windrows 51 through 102) and 744 Day Last samples (for windrows 
49 through 102) were collected by TolTest. All samples were received by the laboratory in acceptable 
condition, with custody seals and with containers intact. 

Eighty-seven percent of the Day Zero samples and 85% of the Day Last samples were received at 
temperatures of 4°C ± 2°C. Ten percent of the Day Zero samples and 13% of the Day Last samples 
were received at 1°C to 2°C. Since none of these samples were frozen, the results were not affected by 
the 1°C below the desired temperature range. Three percent of the Day Zero samples were received at 
11°C and 2% of the Day Last samples were received at 8°C. In these cases, there was a delay by the 
courier in transporting the samples to the laboratory. A potential effect of the increased temperature 
could be a low bias to the results and any result greater than the detection limit could be considered a 
minimum value. For these samples, the impact, if any, is minimal compared to the reported values and 
treatment standards. 

TolTest sample results included seven samples that were reported with estimated values. Five of these 
samples exhibited analyte levels outside of the calibration range and, thus, warranted analyzing 
dilutions. However, due to laboratory workload, the holding times on these samples had expired before 
the dilutions could be analyzed. Thus, the estimated values were reported. Two of the seven samples 
required dilutions and dilutions were analyzed. In one case, a second dilution was required since RDX 
was still outside the calibration range. The hold time on this sample had expired prior to the analysis of 
the second dilution, therefore, an estimated value for RDX was reported. In the other case, a dilution 
was analyzed and the appropriate analytes were reported with diluted values with the exception of TNT. 
TNT did not meet the calibration criteria in this case and the estimated value from the initial run was 
reported. 

Field Quality Control 

Field duplicates were collected and analyzed as a method of field data QC. Precision for explosive 
analyses varied from 0-200%. This is not unexpected when considering the variable nature of the 
compost matrix. 
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Laboratory Quality Control 

Method blanks, surrogates, LCS/LCSD and MS/MSD samples were used for laboratory quality control 
for the windrow monitoring samples collected by TolTest. 

Laboratory method blanks showed no evidence of contamination. 

The surrogate recoveries were generally acceptable for most samples, however in samples having high 
concentrations of TNT, the corresponding surrogate recoveries were often outside laboratory QC limits. 
This is attributed to an interference effect of a large TNT concentration on the surrogate peak. 

In Day Zero samples, there were 13 batches or sets of LCS/LCSD where QC results did not meet 
laboratory control limits. There were two sets where tetryl was out of control in both the LCS and the 
LCSD, however tetryl was not detected in the samples corresponding to these LCS/LCSD sets. Values 
ranged from 1 % to 15% outside the laboratory QC limit for tetryl. The tetryl compound often suffers from 
degradation, which makes this analyte difficult to analyze. Ten out of the 13 sets had one to two 
analytes outside of laboratory control limits (1-6%) for either the LCS or the LSCD. In each case, the 
corresponding QC sample was within control limits (Le., if the LCS was out, the LCSD was acceptable), 
therefore, the impact on the sample data is minimal. One of the 13 sets had six analytes outside of 
laboratory control limits (1-10%) for the LCS sample. In this case, the corresponding LCSD sample was 
within control limits, therefore, the impact on the sample data is minimal and some of these analytes 
were not detected in the corresponding compost samples (Day Zero Windrow 81). 

In Day Last samples, there were 15 sets of LCS/LCSD data where QC results for one to four analytes 
were outside of laboratory control limits (1-7%). In each case, the corresponding QC sample was within 
control limits (as described above), therefore, the impact on the sample data is minimal. There were 
eight sets where tetryl was out of control in both the LCS and the LCSD, however, tetryl was not 
detected in the samples corresponding to these analyses. There were two sets where RDX was above 
(1-6%) laboratory control limits for both the LCS and LCSD. The average RDX value for these samples 
was well below treatment standards, thus, the impact on the corresponding samples was minimal. One 
set of data showed 2-NT outside of the laboratory control limits (3-7%) for both LCS and LCSD. All other 
analytes were within control limits for this set and the corresponding samples showed no evidence of the 
2-NT analyte. There were four analytes outside laboratory control limits for the LCS and 10 analytes out 
of control for the LCSD for one set of samples (810-S-084 Day 6). Of the analytes that were out of 
control in the LCS/LCSD, only 2-ADNT and 4-ADNT were detected in the associated compost samples. 
The 2-ADNT and 4-ADNT analytes were outside limits in both the LCS and LCSD, however, the sample 
results for these compounds were found at levels orders of magnitude lower than treatment goals, thus 
the QC was determined to be usable. The two other compounds detected in these compost samples, 
RDX and HMX, were also determined to be acceptable since the corresponding LCS/LCSD results for 
these analytes were within control limits. 

In Day Zero samples, no MS/MSD sets exhibited all analyte recoveries in the laboratory QC limits. RDX, 
HMX, and TNT were often found to be outside the laboratory QC limits for MS/MSD. Day Zero samples 
often required dilutions to bring RDX, HMX, and TNT to quantifiable levels. The dilution occurs after 
sample spiking, thus, the concentration of the spiked compounds were diluted out and could not be 
determined. Tetryl, which often suffers degradation, was frequently outside laboratory QC recovery 
limits in the MS/MSD. In all of the instances where the MS or MSD results did not meet laboratory QC 
limits, the corresponding LCS/LCSD results did meet QC limits, thus indicating a matrix effect and not a 
problem with instrumentation or analytical technique. Therefore, any MS/MSD results associated with 
Day Zero samples that were outside laboratory QC limits did not adversely affect the interpretation of the 
sample data. 
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For the MS/MSD associated with Day Last sample BI0-S-061 Day 8, the TNT recovery was negative. 
There was a large reported value of TNT in the sample, but the corresponding MS/MSD samples did not 
confirm this elevated TNT level. Possible contamination of the sample was presumed and a re
extraction of the sample was considered. However, it was determined that the final disposition of 
compost would not change and therefore re-extraction was not performed. Approximately 25% of the 
MS/MSDsets exhibited analytes slightly outside the limits in either the MS or MSD. As with the Day 
Zero samples, in all of the cases where the MS or MSD results did not meet laboratory QC limits, the 
corresponding LCS/LCSD results did meet QC limits, indicating a matrix effect and not a problem with 
instrumentation or analytical technique. Therefore, any MS/MSD results associated with Day Last 
samples that were outside laboratory QC limits do not adversely affect the interpretation of the sample 
data. 

Conclusion 

All QC data relating to Day Zero and Day Last samples collected by TolTest, except those noted above, 
are within the laboratory control limits. The QC data satisfy the project objectives and the data are found 
usable for the confirmation of accuracy for the stated analyses. 
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7.0 
SAFETY AND INDUSTRIAL HYGIENE 

7.1 GENERAL SAFETY 

Over 160,000 labor hours were expended during the course of the work. One Occupational Safety and 
Health Administration (OSHA) recordable injury occurred. This injury was a hip contusion that resulted· 
from an employee falling while repositioning a decontamination pad liner. There were no lost or 
restricted days associated with the injury. Three first aid cases (minor lacerations) also occurred. 

A total of 71 formal safety inspections were performed. No significant findings of an imminent or serious 
nature were found. Immediate actions were taken to correct any minor findings observed. Daily 
informal walk around safety inspections reinforced and improved the worker safety performance. 

7.2 INDUSTRIAL HYGIENE SAMPLING 

During work activities, monitoring was performed for airborne bacteria/fungi (molds and yeast), 
ammonia, total dust, and airborne explosive compounds. 

Two-time integrated air sampling campaigns (one in late spring and one in summer) were initially 
performed for bacteria/fungi using bioaerosol samples collected inside and outside of the compost 
buildings. No bacteria or fungi were detected above the occupational exposure limits or the threshold 
limit values (TLVs). The requirement for the two-time integrated air sampling was eliminated and 
replaced with visual monitoring in May 1999 (see FCR-FS-015 in Appendix A). 

Ammonia samples were collected by colorimetric methods and passive dosimeters. Sampling indicated 
ammonia levels above the permissible exposure limit (PEL) of 50 ppm and the TLV of 25 ppm during 
windrow construction and the first three to five days of the windrow life cycle. The chicken manure 
amendment was the primary contributor to the ammonia concentrations. As a result, full face air 
purifying respirators with ammonia.cartridges were worn during windrow formation and during the first 
five to seven days of the windrow life cycle. 

Airborne explosive dust sampling included area and personal samples. Results of all samples were less 
than the lower limit of qualification (LOO) for applicable explosives and far below any occupational 
exposure limits. Explosive wipe samples were also taken to identify any spread of explosive 
contamination out of work zones. No occupational exposure limit exists for explosives but a one ppm 
administrative control level was implemented. Some contamination was detected in the lab refrigerator, 
clothing change area and the shower area and some trackout of explosives occurred primarily at the 
personnel decontamination facility. A more aggressive housekeeping practice coupled with worker 
training was instituted to prevent recurrence. 

Nuisance dust measurements, using a laser dust monitor, were taken during activities which had the 
greatest potential to generate dust. During these activities, water was used to prevent and suppress 
any dust that could be generated. All results were well below the 10 mg/m3 non-respirable limit and the 
3 mg/m3 respirable limit. 
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8.0 
CONCLUSIONS AND RECOMMENDATIONS 

1M work at MFA including, identification, excavation, treatment, and backfilling/staging of explosives
contaminated soil around Buildings 152, 153/154, 157, and 158/159 has been completed in accordance 
with all relevant plans and plan modifications. Investigation in the areas of Buildings 151 and 160 did 
not identify any material that exceeded the cleanup criteria. 

Excavation of impacted soil iNas completed to the extent possible in all areas identified by initial 
characterization sampling, with the exception of 17 grid sections (23, 24, 26, 29, 33, 34, 35, 36, 38, 40, 
131, 132, 133, 135, 171, 172, and 173) near Buildings 153/154 which have not yet been excavated. 
These areas will be addressed following completion of supplemental toxicity testing of previously treated 
compost, as agreed to with the USEPA. An addendum to this IMR will be prepared to address work in 
those areas. In some of the grid sections that were excavated, impacted soil above the cleanup goals 
remains in areas where roads, railways, buildings, utilities or other permanent physical structures 
prevented complete removal of the material. All excavated soil was successfully treated at the 
Biofacility, by composting, to reduce the levels of contaminants of concern in the material to below either 
the industrial or residential cleanup goals. Treated soil was returned to the site and used for backfill or 
staged for future use. No future 1M work is recommended for the subject areas at MFA after the material 
in the final 17 grid sections is excavated, treated and backfilled. 

Results of ICS collected at MFA revealed levels of arsenic above cleanup goals. Arsenic was not a 
contaminant of concern at the MFA site so it is assumed that the detected levels represent a high 
background for this compound at the NSWC Crane facility. It is recommended that a background level 
for this compound be established for NSWC Crane to assist in future 1M work. 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 8-1 06/26/2000 



9.0 
REFERENCES AND BIBLIOGRAPHY 

REFERENCES 

[Kristoff et ai, 1987] Testing to Determine Relationship Between Explosive Contaminated Sludge 
Components and Reactivity. U.S. Army Toxic and Hazardous Materials Agency, Aberdeen, MD. 
Kristoff, F.T., Ewing, T.W., and Johnson, D.E., January 1987. 

[Halliburton, 1992] Final RCRA Facililty Investigation Phase 1, Environmental Monitoring Reports; Solid 
Waste Management Units # 19/00, #08/17, #12114, #13/14, Naval Surface Warfare Center, Crane 
Division, Crane, Indiana. Halliburton NUS Environmental Corporation. August 1992. 

[Weston, 1993] Windrow Composting for Explosives-Contaminated Soils at the Umatilla Depot Activity, 
Hermiston, Oregon. Prepared by Roy F. Weston, Inc., West Chester, Pennsylvania, 1993. 

[MK, 1997] Work Plan for the Soils Bioremediation Facility at NSWC Crane, Crane, Indiana, Delivery 
Order No. 0009, Contract N62467 -93-D-11 06. Prepared by Morrison Knudsen Corporation, June 30, 
1997. 

[NSWC Crane, 1997] Naval Surface Warfare Center, Storm-water Permit for Industrial 
Activities General Permit #INROOC083, 11/9/94, amended 1997. 

[MK, 1998a] Full-Scale Operational Plan for Soils Bioremediation Facility, NSWC Crane, Crane, 
Indiana. Delivery Order Number 0009, Contract Number N62467-93-D-1106. Prepared by Morrison 
Knudsen Corporation. Revision 2, March 12, 1998. 

[MK, 1998b] Quality Assurance Project Plan for Full-Scale Operations, Soils Bioremediation Facility, 
NSWC Crane, Crane, IndianC1. Delivery Order Number 0009, Contract Number N62467-:93-D-1106. 
Prepared by Morrison K'nudsen Corporation. Revision 2, March 12,1998. 

[MK, 1998c] Construction As-Built Report for the Soils Bioremediation Facility at NSWC Crane, Crane, 
Indiana, Delivery Order No. 0009, Contract No. N62467-93-D-1106. Prepared by Morrison Knudsen 
Corporation. February 1998. 

[MK, 1998d] Pilot-Scale Treatability Test Report for Soils Bioremediation Facility, NSWC Crane, Crane, 
Indiana, Delivery Order No. 0009, Contract N62467-93-D-1106. Revision 1, September 02, 1998. 

[MK, 1998e] 30% Soil Loading Batch Report, Full-Scale Bioremediation, NSWC Crane. Prepared by 
Morrison Knudsen Corporation. August 1998. 

[MK, 1998f] Draft Toxicity Report, Full-Scale Bioremediation, NSWC Crane. Prepared by Morrison 
Knudsen Corporation. August 1998. 

BIBLIOGRAPHY 

Quarterly Interim Progress Report, April - June 1998, Full-Scale Operations, Bioremediation of 
Explosives Contaminated Soil, NSWC Crane, Crane, Indiana. Prepared by Morrison Knudsen 
Corporation. July 1998. 

Quarterly Interim Progress Report, July - September 1998, Full-Scale Operations, Bioremediation of 
Explosives Contaminated Soil, NSWC Crane, Crane, Indiana. Prepared by Morrison Knudsen 
Corporation. December 1998. 

NSWC Crane - SWMU 12116 
Removal and Bioremediation of MFA Material 
Interim Measures Report 9-1 06/26/2000 



BIBLIOGRAPHY (continued) 

Quarterly Interim Progress Report, October - December 1998, Full-Scale Operations, Bioremediation of 
Explosives Contaminated Soil, NSWC Crane, Crane, Indiana. Prepared by Morrison Knudsen 
Corporation. April 1999. 

Quarterly Interim Progress Report, January - March 1999, Full-Scale Operations, Bioremediation of 
Explosives Contaminated Soil, NSWC Crane, Crane, Indiana. Prepared by Morrison Knudsen 
Corporation. June 1999. 

Quarterly Interim Progress Report, March 27 - August 31, 1999, Full-Scale Operations, Bioremediation 
of Explosives Contaminated Soil, NSWC Crane, Crane, Indiana. Prepared by TolTest. December 1999. 

u.S. Environmental Protection Agency, Seminar on Technologies for Remediation Sites Contaminated 
with Explosive and Radioactive Wastes, EPA/625/K-93/001. June 1993. 

u.S. Environmental Protection Agency, Approaches for the Remediation of Federal Facility Sites 
Contaminated with Explosive or Radioactive Wastes, EPA/625/R-93/013. September 1993. 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 9-2 06/26/2000 





APPENDIX A 

FIELD CLARIFICATION REQUESTS 

(61 double-sided sheets) 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report A-1 06/26/2000 



NA VF AC Southern Division! District II RAC 

ORIGINAL Morrison Knudsen Corporation 

FIELD CLARIFICATION REQUEST (FCR) 

Delivery Order No.: Subcontract No.: FCRNo.: 
4324-0009 N/A 4324-0009-FCR-FSOO 1 

Full Scale Operational Plan Page 1 of 1 
Reference Documents: Protocol for Short Term Toxicity Screening of Hazardous Waste Sites (EPA 1600/3-88/029 
July 1988) 
Problem 1 Change Description: _ 

The Navy has not specifically provided directions concerning short term toxicity screening of the selected 
compost mix. 

Ini~~ted I~ ~ Organization: Morrison Knudsen Date: 1/9198 

,/ Corporation 
Resolution: 

. 
MK. to contract with a laboratory experienced in environmental toxicity testing to perform earthworm survival 
study as described in Section A.8.S. of the above document. MK will provide approximately 1200 grams of 
finished compostJrom Pilot,Scale Mix 7B to the laboratory as specified in protocol. The lab is to perfonn 
toxicity test on a 100% undiluted compost sample. If test results on this sample are acceptable, as defined in the 
protocol, the test is considered complete. If test results from the undiluted sample are not acceptable, continue 
test using the five dilution factors recommended in the protocol. 

If this FCR affects a subcontract, indicate cm number: NlA /1 /1 I 
Approval Signature: Date: Approval by s~/. Date 

by MKPE $~~J I If z. j '?(S 

ROICCINTR ;kohe or RPM /"v~ 
Approval ~ Signature: ' Date: Additional Reviews: BylDate 

byMK D~ 1/12./11 t/tA;ft,JU St ~ 1/1s-19~ PjM 
Approval Signature: Date: /1lLIJ rptrr0..4 II\..~ iL.. QAPp 
byMK 

R-~. ~ .. ~co.- \\ \l. \ 'B QC 
Approval Signature: '\ \ Date: 
byMK 

REGSPT. 

I Regulator Approval/Notification Recommended: 
YesD No -~( 

A:FCRP APER.DOC 
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3.0 
SEDIMENT AND EROSION CONTROL 

FCR-FS-09 
Page 2 of5 

Storm-water and erosion control measures will be implemented as necessary to control 
storm-water run-onl run-off and to prevent erosion. Straw bales will be placed along the 
edges of exclusion zones in sloped areas so that potential run-on and run-off are 
diverted in a manner that prevents surface water entry or exit from the excavation. 
During the months of October through May daily operations, open excavations will be 
covered during periods of heavy precipitation to prevent contact waters from forming. 
Potentially contaminated storm-water that may collect in the excavation will be either 
sent directly to the Mine Fill A contaminated water pre,treatment system or containerized 
and sampled to determine its disposition. according fa NSWC Crane EPD 
procedures. 

NSWCCrane 
SWMU-12114. Mine Fill A 
Full-Scale Operational Plan 02125/98 
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NA VF AC Southern Divisionl District II RAC COpy ) Morrison Knudsen Corporation 

FIELD CLARIFICATION REQUEST (FeR) 

Delivery Order No.: Subcontract No.: FCRNo.: 
4324-0009 N/A 4324-0009-FCR-FS009 

COVERING EXCA VA TION AREAS JUNE-SEPTEMBER Page I of 5 
Reference Documents: 
Full-Scale Operational Plan, Appendix E, March 1998 Rev. 2 
Problem I Change Description: 

Covering of Excavation area's during the month's of June through September causes moisture to be retained in 
the soil rather than allowing it to dry for screening. 

1""1 

Initiated s~r~ 1 Organization: Morrison Knudsen I Date: 7/8/98 

'-;-
. by "/.£._ r. . Corporation 
)Iution: (/ /~ 

Revise the excavation plan as shown on attached pages to allow relief from covering excavation sites during the 
months of June through September and during minor precipitation the balance of the year. The excavation sites 
will be protected to prevent water and sediment runoff. 

If this FCR affects a subcontract, indicate cm number: NL.A 
Approval 

Y~A 
Date: Approval by Signature: Date 

by MK PE . C.!t 
-r I 'i /70 

ROICCINTR 
<:::: • or RPM . ....u.r(Sf./ 

Approval Signature: ' Date: Additional Reviews: BylDate 
byMK J) l1'eJ{ ,h/f1 cy;prdJ~ PjM ~~J Approval S;gnatu'" ~ nate: 
byMK 

'f , ~. ~ ,I 1 I r& QC .... ~,.. 
Approval Signature: \ ) Date: 

byMK 
REGSPT. 

RF')tor ApprovallNotification Recommended: 

~oorov~ , . i No 0 ~o.....o-~~ . -. 
.J I 

A:FCRFS006.DOC 
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Minor additions are directly written onto the Original FCR (enclosed). If you have any questions 
regarding this matter, please contact me at (312) 886-6146. 

Sincerely, 

Carol Witt-Smith 
Corrective Action Expert 
WMB, ILIINIMI Section 

cc: Bill Gates, SOUTHDIV 
Dave Beall, MK Crane 
Tom Linson, IDEM 
Stephanie Riddle, IDEM BRAC 

• • 

I 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGibNS 

77 WEST JACKSON BOULEVARD 
CHICAGO. IL 60604-3590 

May 18, 1998 

Ms. Chris Freeman 
Environmental Protection Department 
BLDG .. 3260 
Naval Surface Warfare Center 
Crane, Indiana 47522 

Dear Ms. Freeman: 

DRP-8J 
REPL Y TO THE A TTEII/TION OF: 

RE: FCR-FS-008 
Bioremediation Facility 
Naval Surface Warfare Center 
Crane, IN 

I have reviewed FCR-FS-008, Temporary Staging of Treated Compost, dated May 8, 1998, for 
modification of the approved Full-scale WorlCPlan. I am approving the temporary storage of 
treated compost soil in the Bioremediation Facility buildings. All piles must be maintained in a 
segregated storage position in order to allow for the tracking of piles to their final disposal area. 

Temporary storage at Mine Fill A will be allowed once the Agency has received and approved 
the description of how treated compost soil will be transported back to the site, with storage and 
maintenance and inspection requirements for the piles, and restoration of the storage area used. 
Piles should not be stored more than 6 months. Any piles stored during major rain events and 
winter months must have sufficient erosion and weather protection. All piles must remain 
segregated and tracked (i.e., logging pile numbers and locations) until final disposition. Movable 
blocks may be used to contain the piles. Industrial level soils can not be stored on clean soil 
areas without liners under ~he piles. Residential level soils can be stored on clean soil areas. 
Industrial level piles must remain covered to prevent wind dispersion. All piles should be placed 
in an area, or covers 
used, to prevent wind dispersion into any facility worker areas. Pile storage should not interfere 
with facility operations or safety. 

If at any point in time similar temporary storage is necessary, the Bioremediation Facility 
buildings may be used for any of the cleanup site treated soils. At locations other than Mine Fill 
A, a plan must be submitted for approval as to where the piles will be stored, and must be 
incorporated into the excavation and restoration plan for that site. 

RecycledlRecycl.ble • Printed witn VeQelable Oil Based Inks on 50·,. Recvcled Paoer (20% POSIconsumer) 
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Page 2 of2 " 

RESOLUTION: (continued) 

The staging area will be inspected weekly and after major rain events for any deterioration of the facility or 
possible loss of treated compost due to wind or precipitation. Any required corrective action will be tLken with 
the concurrence ofEPD. 

The staging area will not be piled higher than eight feet. Should odor become a nuisance, the pile will be spreac 
out to adequately aerate the curing compost. A marked up map will be used to identify the location of 
individual windrows within the staging area .. The map will be maintained at the biofacility office. Treated 
compost will be transported back to the SWMU that was the original source of the contaminated soil. The 
treated compost will be unloaded at staging areas designated within the SWMU. Mine Fill "A" will have the . 
first staging areas established. One staging area will be established for treated compost meeting the residential 
clean up level and one staging area will be established for treated compost meeting the industrial clean up level. 
A proposed staging area is being shown between buildings #158 and #153. The approximate location is shown 
on the attached sketch. If the work at building #165 in Mine Fill "B" becomes a priority, similar staging areas 
will be established at Mine Fill "B". A staging area will be established with EPD's concurrence in Mine Fill 
"B". Staging areas will be made a part of the excavation plan in the Operations Plan. 

Once backfill activities begin, treated compost from the staging areas will be utilized as fill material. Oldest 
compost will be used first while newer treated compost cures in the staging area. Log book entries and maps 
will document the source of fill material and location of backfill. Log books, maps, and survey data will be 
made part of the permanent biofacility record in accordance with the operations plan. At the completion 
of the backfill or other usage, the staging area wiil be sampled for explosives to assure that the area was not 
contaminated. The e~osion control barriers and plastic will be removed, decontaminated for reuse~ or 
disposed of per operations plan. Seeding and mulching will be placed and maintained until vegetation is 
established. 
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NA VF AC Southern Division/ 
District II RAifoR I GIN A III Morrison Knudsen Corporation 

, \.- .... , .... - - ~ .•. -- '! -- .--~.-.. -.. -.~ 

FIELD CLARIFICATION REQUEST (FCR) 

Delivery Order No.: Subcontract No.: FCRNo.: 
4324-0009 N/A 4324-0009-FCR-FS008 Rev. 2 

Temporary Staging of Treated Compost Page 1 of 2 
Reference Documents: 
Full-Scale Operational Plan for Soils Bioremediation Facility, March 1998 Rev. 2 
Problem I Change Description: 
The EPA approval with comment of FCR-FS008 requests additional detaiL FCR-FS008 Rev. 1 is being 
revised to incorporate EPA comments. 

1\ 

Initiated Sign~ J2V Organization: Morrison Knudsen Date: 6/2/98 
by Corporation 

Resolution: v /' 
Treated compost, that has met clean up goals as verified by laboratory results, will be loaded with biofacility 
equipment. The loading equipment will place treated compost into trucks for transportation to Mine Fill "A", 
the originating SWMU. Trucks will be decontaminated, when necessary, at the decon facility after loading. 
Trucks will be weighed in accordance with the Operation Plan. Trucks will observe the 36 ton bridge load 
limit. Loads will be covered during transportation. 

The staging areas will be prepared prior to accepting treated compost. Soil samples in the area will be taken 
and laboratory testing performed for the presence of explosives in the underlying soil, to document to the 
Navy the existence 'of clean soil. Erosion control barriers will be erected to contain any run on/run off. 
Staging areas will accept treated compost in such a manner that the oldest compost will be used first for backfill 
or for use according to the approved work plan. This essentially means that the staging area will be 
accessible from both ends. One end will receive new treated compost, while the other end remains accessible 
for the removal of treated compost for use. 

Staged compost that meet the industrial standard, but not the residential standard, will be placed on protective 
plastic sheeting and covered. Treated compost meeting residential levels will be placed directly on the ground 
and not covered. Piles should not be stored more than six (6) months. (Continued page 2) 
Approval 

~o 'd:!., Date: Approval by Signature: Datz L 
by MKPE ~~ ~T~~H <:ohhfJ 
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" 1.. ", 

or RPM 7J 

Approval 
SiD~ 

Date: Ad~al R~WS: By/Date 
~Z2/~F byMK IP/J/'18 /rf, ~ 7)~ 

PjM 
Approval Signature: Date: 

byMK e.-l. ~.~~ In\"3\'\B QC 
Approval Signature: \ ~ Date: 

byMK 
REG SPT. /? /? / 
Regulator ApprovallNotification Recommended: ~ ~/~ ~ff;~' Yes 0 No 0 -.--- --r/~~ -

A:FS008R v2.DOC 
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Minor additions are directly written onto the Original FCR (enclosed). If you have any questions 
regarding this matter, please contact me at (312) 886-6146. 

Sincerely, 

Carol Witt-Smith 
Corrective Action Expert 
WMB, ILIINIMI Section 

cc: Bill Gates, SOUTHDIV 
Dave Beall, MK Crane 
Tom Linson, IDEM 
Stephanie Riddle, IDEM BRAe 
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· . UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGIONS 

77 WEST JACKSON BOULEVARD 
CHICAGO, IL 60604-3590 

May 18, 1998 

Ms. Chris Freeman 
Environmental Protection Department 
BLDG .. 3260 
Naval Surface Warfare Center 
Crane, Indiana 47522 

Dear Ms. Freeman: 

DRP-8J 
REp\" Y TO THE ATTENTION OF: 

RE: FCR-FS-008 
Bioremediation Facility 
Naval Surface Warfare Center 
Crane, IN 

I have reviewed FCR-FS-008, Temporary Staging of Treated Compost, dated May 8, 1998, for 
modification of the approved Full-scale WorK Plan. I am approving the temporary storage of 
treated compost soil in the Bioremediation Facility buildings. All piles must be maintained in a 
segregated storage position in order to allow for the tracking of piles to their final disposal area. 

Temporary storage at Mine Fill A will be allowed once the Agency has received and approved 
,the description of how treated compost soil will be transported back to the site, with storage and 
maintenance and inspection requirements for the piles, and restoration of the storage area used. 
Piles should not be stored more than 6 months. Any piles stored during major rain events and 
winter months must have sufficient erosion and weather protection. All piles must remain 
segregated and tracked (i.e., logging pile numbers and locations) until final disposition. Movable 
blocks may be used to contain the piles. Industrial level soils can not be stored on clean soil 
areas without liners under the piles. ,Residential level soils can be stored on clean soil areas. 
Industrial level piles must remain covered to prevent wind dispersion. All piles should be placed 
in an area, or covers 
used, to prevent wind dispersion into any facility worker areas. Pile storage should not interfere 
with facility operations or safety. 

If at any point in time similar temporary storage is necessary, the Bioremediation Facility 
buildings may be used for any of the cleanup site treated soils. At locations other than Mine Fill 
A, a plan must be submined for approval as to where the piles will be stored, and must be 
incorporated into the excavation and restoration plan for that site. 

RecycledlRecyclable' Printed witn Veqetable Oil Based Inks on 50~o Rec'ICled Paoer (20% POSICOnsumer) 
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ESOLUTION: (continued) 

The staging area will be inspected weekly for any deterioration of the facility or possible loss of treated compost 
due to wind or precipitation. Any required corrective action will be taken with the concurrence of EPD. 

The staging area will not be piled higher than eight feet. Should odor become a nuisance, the pile will be spread 
out to adeq:uately aerate the curing compost. A marked up map will be used to identify the location of 
individual windrows within the staging area. The map will be maintained at the biofacility office. Treated 
compost will be transported back to the SWMU that was the original source of the contaminated soil. The 
treated compost will be unloaded at staging areas designated within the SWMU. Mine Fill "A" will have the 
first staging areas established. One staging area will be established for treated compost meeting the residential 
clean up level and one staging area will be established for treated compost meeting the industrial clean up level. 
A proposed staging area is being shown between buildings #158 and #153. The approximate location is shown 
on the attached sketch. If the work at building #165 in Mine Fill "B" becomes a priority, similar staging areas 
will be established at Mine Fill "B". A staging area will be established with EPD's concurrence in Mine Fill 
"8". 

Once backfill activities begin, treated compost from the staging areas will be utilized as fill material. Oldest 
compost will be used first while newer treated compost cures in the staging area. Log book entries or maps will 
document the source of fill material and location of backfill. At the completion of the backfill or other usage, 
the staging area will be sampled for explosives to assure that the area was not contaminated. The erosion 

lfltrol barriers and plastic will be removed. Seeding and mulching will return the area to it's original 
_ondition. 

A:FS008Rvl.DOC 
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.. NA VF AC Southern Divisionl 

(n oc( , 
District II RAC 

Morrison Knudsen Corporation 
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FIELD CLARIFICATION REQUEST (FCR) V6 1f) 
Delivery Order No.: Subcontract No.: FCRNo.: 

4324-0009 N/A 4324-0009-FCR-FS008 Rev. 1 
Temporary Staging of Treated Compost Page 1 of 2 
Reference Documents: 
Full-Scale Operational Plan for Soils Bioremediation Facility, March 1998 Rev. 2 
Problem I Change Description: 
The EPA approval with comment of FCR-FS008 requests additional detail. 

Initiated Si~e: )-::;.) Organization: Morrison Knudsen Date: 5/if198 
by Corporation Z7..,..1>r> 

Resolution: - / 
Treated compost, that has met clean up goals as verified by laboratory results, will be loaded with biofacility 
equipment. The loading equipment will place treated compost into trucks for transportation to Mine Fill "A", 
the originating SWMU. Trucks will be decontaminated, when necessary, at the decon facility after loading. 
Trucks will be weighed in accordance with the Operation Plan. Trucks will observe the 36 ton bridge load 
limit. Loads will be covered during transportation. 

The staging areas will be prepared prior to accepting treated compost. Soil samples in the area will be taken 
and laboratory testing performed for the presence of explosives in the underlying soil. Erosion control barriers 
will be erected to contain any run on/run, off .. Staging areas will accept treated compost in such a manner that 
the oldest compost will be used first for backfill or other purposes. This essentially means that the staging area 
will be accessible from both ends. One end will receive new treated compost, while the other end remains 
accessible for the removal of treated compost for use. 

Staged compost that meet the industrial standard, but not the residential standard, will be placed on protective 
plastic sheeting and covered. Treated compost meeting residential levels will be placed directly on the ground 
and not covered. Piles should nq,t be stored more than six (6) months. (Continued page 2) 
Approval 

~ 
Date: Approval by Signature: Date 

by MKPE 
5/27/9'0 

ROICCINTR 
or RPM 

Approval Sutu~ Date: Additional Reviews: BylDate 
byMK s/J7/crr PjM 

Approval Signature: Date: 
byMK 

R ~'~~h 'j/z-l (98 QC >--

Approval Signature: \ \ Date: 
byMK 

REGSPT. 

Regulator Approval/Notification Recommended: 
Yes 0 No 0 



-2-

Minor additions are directly written onto the Original FCR (enclosed). If you have any questions 
regarding this matter, please contact me at (312) 886-6146. 

Sincerely, 

Carol Witt-Smith 
Corrective Action Expert 
WMB, ILIINIMI Section 

cc: Bill Gates, SOUTHDIV 
Dave Beall, MK Crane 
Tom Linson, IDEM 
Stephanie Riddle, IDEM BRAC 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGIONS 

77 WEST JACKSON BOULEVARD 
CHICAGO, IL 60604-3590 

May 18,1998 

Ms. Chris Freeman 
Environmental Protection Department 
BLDG .. 3260 
Naval Surface Warfare Center 
Crane, Indiana 47522 

Dear Ms. Freeman: 

DRP-8J 
REPL Y TO THE ATTENTION OF: 

RE: FCR-FS-008 
Bioremediation Facility 
Naval Surface Warfare Center 
Crane, IN 

I have reviewed FCR-FS-008, Temporary Staging of Treated Compost, dated May 8, 1998, for 
modification of the approved Full-scale WorlCPlan. I am approving the temporary storage of 
treated compost soil in the Bioremediation Facility buildings. All piles must be maintained in a 
segregated storage position in order to allow for the tracking of piles to their final disposal area. 

Temporary storage at Mine Fill A will be allowed once the Agency has received and approved 
the description of how treated compost soil will be transported back to the site, with storage and 
maintenance and inspection requirements for the piles, and restoration of the storage area used. 
Piles should not be stored more than 6 months. Any piles stored during major rain events and 
winter months must have sufficient erosion and weather protection. All piles must remain 
segregated and tracked (i.e., logging pile numbers and locations) until final disposition. Movable 
blocks may be used to contain the piles. Industrial level soils can not be stored on clean soil 
areas without liners under the piles. Residential level soils can be stored on clean soil areas. 
Industrial level piles must remain covered to prevent wind dispersion. All piles should be placed 
in an area, or covers 
used, to prevent wind dispersion into any facility worker areas. Pile storage should not interfere 
with facility operations or safety. 

If at any point in time similar temporary storage is necessary, the Bioremediation Facility 
buildings may be used for any of the cleanup site treated soils. At locations other than Mine Fill 
A, a plan must be submitted for approval as to where the piles will be stored, and must be 
incorporated into the excavation and restoration plan for that site. 

RecycledlRecvclable • Printed with VeQetable Oil Based Inks on 50% Rec'/Cled Paper (20% Postconsumer) 
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· SWMU 1: 

Mine Fill 

PHOTO 32 
SWMU 12114, MINE FILL A AERIAL VIEW (AS OF NOVEMBER 1993) 

fRo~osGi" 
S~Gr'~C:r 
ARc:A FoR 
"'~e:Jtrln!"!> 
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NA VF AC Southern Divisiool District II RAe ORIGINAL Morrison Knudsen Corporation 

FIELD CLARIFICATION REQUEST (FCR) 

Delivery Order No.: Subcontract No.: FCRNo.: 
4324-0009 N/A 4324-0009-FCR-FSOO8 

Temporary Staging of Treated Compost Page 1 of 1 

Reference Documents: 
Full-Scale Operational Plan for Soils Bioremediation Facility, March 1998 Rev. 2 
Problem I Change Description: 
Currently the excavation of soil is in progress around Buildings 152 and 1531154 in Mine Fill A. Excavation is 
mostly done on the berms around the buildings. None of the excavation grids have been completely excavated 
and confinnation samples not yet collected. Therefore, there is no excavated area where the treated compost 
can be used as fill. Additionally, the required toxicity tests are not completed. 

Similarly, land use agreement has not been established and approved by U. S. EPA Region 5. Therefore, 
treated compost material needs to managed until such date. This would allow for continued processing of soil 
in the compost buildings. 

Initiated Signaturej)}J;.l ~ Organization: ~onrison~udsen Date: 5/7/98 
by Corporation 

Resolution: 

Temporarily stage treated compost materials (from multiple windrows) in one of the Bioremediation Compost 
buildings or at Mine FillA-See attached drawing for approximate location of the temporary staging area in 
Mine Fill A. Also, marked-up aerial photograph of Mine Fill A is attached. Required storm-water and erosion 
control measures at the staging area in Mine Fill A will be implemented to control run-onlrun-off by installing 
perimeter silt fences. S<par~te. STA,JIitj ./"U.~ &-1,'11 b<. ts+r:tbl;s~(,iJ ~c 1-0,.. t:4/~p~StlYl~C.tjild-
illWstr~ cI~" "I lel/c.I!.) Md .,,,(. for- CDIYI~!lf m'Cc.Tl"l, f::s;cknt,ct /eifel,. 

"Once toxicity test~results are received and the excavation site confirmation results indicate that the excavation 
meets the industrial cleanup goals, the'n the~ampost material will be used as fill material or as topsoil in Mine J} 
Fill AfnlY per Section S.O of Appendix El of the referenced document. . \' _ c..;~ re~.,J~ , 

CI.;\- \e.<\.st" + rAt. {2 I..,~ ,,,o'.J-;t"'f") ~ vr. W. \~) re e r~de« 
NOTE: Continue to temporarily stage the treated compost until land use agreement has been approved. Also, 
implement this. FCR if s~ilar situation (i.e., no area to place the treated compost) arises in the futur~. The 
temporary stagmg area WIll be located and approved by NSWC Crane EPD. fa.- Mil\..ot 1-'.11 A 
Approval S i anAh ITf'· Date: Approval by Signature: Date 

by MKPE 7JyQJM~ ~7hY ROICCINTR 
or RPM 

Approval 

Sj)~~ 
Date: Additional Reviews: BylDate 

byMK 5} r/1r a-~IU- 7) ~ 0 /#; PjM 
Approval Signature: Date: /IlfWC 0M-"EMJ. Pro).. ~1. 

byMK ~~.~~~~. ~IIfIIB QC 
Approval Signature: '\ ~ Date: 
byMK 

~/,~v~..Jlvr-( ~ ~~jJ/ U&? REGSPT. 

Regulator APprovaVNotific~~_ 
Yes I1t No 0 /' 5'k/?% 

A:FCRFSOOS.DOC 



1.3.2 riemedial Goals 

The primary objective of full-scale operation at the Bioremediation Facility is to reduce, 
through composting, the explosive contaminant levels of affected soils to meet the 
National Contingency Plan (NCP) [U.S. EPA, 1990] criteria of 90% to 99% reduction of 
toxicity and mobility (leachability); and to achieve human health (residential or 
industrial) and/or ecological risk-based remedial goals based on disposition of soil. 

The NCP Preamble indicates 90% to 99% reduction of toxicity and mobility 
(leachability) as a guide for effective treatment. Previous studies have indicated that 
reductions in parent compounds and first series intermediate compounds were 
providing parallel reductions in toxicity and leachability based on combined chemical, 
toxicology and leachability data [U.S. EPA, 1996b]. Therefore, a 90% to 99% reduction 
in concentrations of contaminant compounds corresponds to a 90% to 99% reduction in 
toxicity and leachability and meets the NCP treatment performance guideline for 
composting of TNT, RDX, HMX, and other explosives. 

A performance goal of 30 mg/kg for TNT and RDX was used during the pilot-scale as 
opposed to the industrial soil Preliminary Remedial Goals (PRGs) (64 mg/kg and 17 
mg/kg, respectively) and the residential soil PRGs (15 mg/kg and 4 mg/kg, 
respectively). The U.S. EPA has applied the 30 mg/kg performance goal at 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) 
sites to minimize the phytotoxicity effects of munitions compounds on plant species 
[U.S. EPA, 199€5b]. This criteria is especially applicable to areas which may be 
backfilled with treated soil and revegetated. In particular, the PRG established for soil 
cleanup at the Bangor facility was set at 30 mg/kg for TNT, as this level corresponded 
to "lifetime excess cancer risks between 10-5 and 10-6 under CERCLA and is protective 
for non-carcinogenic effects" [U.S. EPA, 1993c]. Other constituents' performance goals 
have been reduced from the PRG level such as 2,4 and 2,6 DNT based on previous 
studies [U.S. EPA, 1996c]. 

Human health (residential and industrial) and ecological risk-based remedial goals have 
been established using preliminary remedial goals and data quality limits 18v81. by 
U.S. EPA Region 5 [U.S. EPA, 1998]. [!i ~QR=tPQst R=tatarial is \.Ised at a disPQsal site 
Qtl:1or tl:1aR tl:1o OR sito liolio ',,'alito laRd~II, aRd aR iRd\.lstrial sQoRariQ is \.Ised, tl:1Q 

Ro~oliliary eveR iR aR iRd\.llitrial liottiRg. Cumulative risk, other risk scenarios, and 
toxicity testing results are not considered In the U.S. EPA evaluation. These remedial 
goals are presented in Tables 1-1 through 1-3. The analytical methods and analytical 
reporting limits are also shown in these Tables. Method reporting limits for each of the 
target constituents are provided by Southwest Laboratory of Oklahoma and have been 
evaluated by Morrison Knudsen Corporation (MK) for acceptability for data quality. 

The Navy may amend this Plan for approval by the U.S. EPA, to establish 

NSWC Crane 
Bioremediation Facility 
Full-Scale Operational Plan 

-9 
03/12198 



NA VFAC Southern Division! District II RAC 
Morrison Knudsen Corporation 

FIELD CLARIFICATION REQUEST (FCR) 

Delivery Order No.: Subcontract No.: 
4324-0009 N/A 

FCRNo.: 
4324-0009-FCR-FS007 

CLARIFICATION FOR TNT REMEDIAL GOAL IN TABLE 1-2 Pa e of I 
Reference Documents: 
Full-Scale Operational Plan for Soils Bioremediation Facility, March 1998 Rev. 2 

uali Assurance Pro' ect Plan for Full-Scale 0 erations at the Bioremediation Facili ,March 1998 Rev. 2 
Problem / Change Description: 

Section 1.3.2 (fourth paragraph) of the Full-Scale Operational Plan specifies a remedial goal of30 mglkg for 
TNT for industrial use scenerio for disposal at areas other than the on-site solid waste landfill. However, Table 
1-2 in the Full-Scale Operational Plan and QAPP lists a remedial goal of64 mglkg for TNT. (Se~ 

(A.:I4-o..c_ kd. ~) 
'J 

The value of 64 mglkg for TNT (industrial use scenario) was derived by U. S. EPA Region 5 using human health 
risks. Therefore, recommend using this value. 

Resolution: 

Organization: Morrison Knudsen 
Co ration 

Date: 5/01198 

1nJ,ush-u;.,Q , 
Use the value of64 mk/kg a~'th~~r~m~dial goal for TNT as listed in the Table 1-2 (Industrial Use). 

"DlI!.le.k &r..~ef"\c..e. +Wo h-o~ .£ec..b,. '.3·2 (Fr,vt"j-A. pCMo.~(¥t..). 

If this FCR affects a subcontract, indicate CID number: 
Approval SignAm: _ 

by MK PE I JYJCiL,~ 
Date: 

N/A 
Approval by Signature: 
ROICCINTR 

or RPM 
Additional Reviews: BylDate 

Date 

Approval 
byMK 
P'M sfd, r 

Date: 
tJu-IS/,..t J) ~~ /J1~ ~ /99ti 
&tV, P/OJ.. T:.epJ-. - I\l.S w c. c,~ 
Ap~rc) o.M..d. wi c:.o-.-n~S 



TABLE 1 - 2 
INDUSTRIAL USE SOIL REMEDIAL GOALS, 

SWMU-SPECIFIC CHEMICALS OF CONCERN, 
AND ACCEPTABLE REPORTING LIMITS 

NAVAL SURFACE WARFARE CENTER - CRANE 

Parameter SWMU 1M Industrial Method of 
Parameter Cleanup Goal Analysis' 

Applicable To (Human Health 

M M A R 
Only) 

(mg/kg) 
A B B E 

G 

2,4DNT X X X X 1,400 8330 

2,6-DNT X X X X 680 8330 

2-nitrotoluene (2 NT) X X X X 6,800 8330 

3NT X X X X 6,800 8330 

4NT X X X X 6,800 8330 

r::-U<. - FS Oo~ 

fs.>o(j-

Analytical 
Reporting Limit 
(mg/kg) 

0.24 

0.39 

0.72 

0.50 

0.48 

NOTES: MA = Mine Fill A, MB = Mine Fill B, ABG = Ammunition Burning Ground, and RE = Rockeye. 
X = Parameter is a Chemical of Concern at the SWMU. 
1. Analytical methods listed above are SW-846 methods, unless otherwise indicated. 
* = Region 9 Preliminary Remedial Goal (PRG) value. 
* * = Using·2,6 DNT as the surrogate for toxicity potential. 
* •• = Using 2,4 DNT as the surrogate for toxicity potential. 
+ = Use this as remedial goal for treated compost material to be used for disposal at the on-site 
solid waste landfill. 
++ = Use this as remedial goal for excavation site confirmation samples and for treated compost 
material to be used in areas other than the on-site solid waste landfill. 

NSWC Crane 
Bioremediation Facility 
QAPP Section 1, Page 6b of 44 

FCR-FS006 
04129198 



TABLE 1 - 2 
INDUSTRIAL USE SOIL REMEDIAL GOALS, 

SWMU-SPECIFIC CHEMICALS OF CONCERN, 
AND ACCEPTABLE REPORTING LIMITS 

NAVAL SURFACE WARFARE CENTER - CRANE 

Parameter 

EXPLOSIVES 

Pentaerythritrol 
tetra nitrate (PETN) 

2,4,6-trinitrotoluene (TNT) 

Cyclotrimethylene 
trinitramine (RDX) 
(Hexahydro 1,3,5 trinitro 
1,3,5 triazine) 

Cyclotetremethylene 
tetranitramine (HMX) 
(Octahydro 1,3,5,7 
tetra nitro 1,3,5,7 
tetrazocine) 

Tetryl (Methyl 2,4,6 trinitro 
phenylnitroamine) 

Trinitrobenzene (TNB) 

1 ,3-Dinitrobenzene (DNB) 

~ ,2 9NS 

~,"'9NS 

Nitrobenzene (NB)' 

9initfotoltJene ~9NT) 
{tot8f7 

4-Amino 2,6 
Dinitrotoluene 
(4-Am DNT) 

2-Amino 4,6 
Dinitrotoluene 
(2-Am DNT) 

NSWC Crane 
Bioremediation Facility 
QAPP 

SWMU 1M Industrial Method of 
Parameter Cleanup Goal Analysis' 

Applicable To (Human Health 

M M A R 
Only) 

(mg/kg) 
A B B E 

G 

X X X X To be determined by 8330 
U.S. EPA 1998 

X X X X 64+ /30++ 8330 

X X X X 17 8330 

X X X X 34,000 8330 

X X X X 6,800 8330 

X X X X 34 8330 

X X X X 68 8330 

* * *. * 2iZ8 8a* 

* * * * 2iZ8 8a* 

X X X X 94 8330 

* * * * 2.8 8a* 

X X X X 680 .... 8330 

X X X X 1,400 ...... 8330 

Section 1, Page 6a of 44 

J-L-f<- I-.J"06 fI 

P" 4 i; 

Analytical 
Reporting Limit 
(mg/kg) 

0.25 

0.50 

0.625 

1.60 

0.38 

0.575 

0.49 

0.26 

0.45 

0.40 

FCR-FS006 
04129198 
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TABLE 1- 2 
INDUSTRIAL USE SOIL REMEDIAL GOALS, 

SWMU-SPECIFIC CHEMICALS OF CONCERN, 
AND ACCEPTABLE REPORTING LIMITS 

NAVAL SURFACE WARFARE CENTER - CRANE 

Parameter SWMU 1M Industrial Method of Analytical 
Parameter Cleanup Goal Analysis1 Reporting Limit 

Applicable To (Human Health (mg/kg) 

M M A R 
Only) 

(mg/kg) 
A B B E 

G 

2,4 DNT X X X X 1,400 8330 0.24 

2,6-DNT X X X X 680 8330 0.39 

2-nitrotoluene (2 NT) X X X X 6,800 8330 0.72 

3NT X X X X 6,800 8330 0.50 

4NT X X X X 6,800 8330 0.48 

NOTES: MA = Mine Fill A, MB = Mine Fill B, ABG = Ammunition Burning Ground, and RE = Rockeye. 
X = Parameter is a Chemical of Concern at the SWMU. 
1. Analytical methods listed above are SW-846 methods, unless otherwise indicated. 
• = Region 9 Preliminary Remedial Goal (pRG) value. 
• • = Using 2,6 DNT as the surrogate for toxicity potential. 
••• = Using 2,4 DNT as the surrogate for toxicity potential. 

+ = Use this as remedial goal for treated compost material to be used for disposal at the on-site 
solid waste landfill. 
++ = Use this as remedial goal for excavation site confirmation samples and for treated compost 
material to be used in areas other than the on-site solid waste landfill. 

NSWC Crane 
Bioremediation Facility 
Full-Scale Operational Plan 1-13b 

FCR-FS006 
04129/98 
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TABLE 1 - 2 

INDUSTRIAL USE SOIL REMEDIAL GOALS, 
SWMU-SPECIFIC CHEMICALS OF CONCERN, 

AND ACCEPTABLE REPORTING LIMITS 
NAVAL SURFACE WARFARE CENTER - CRANE 

Parameter SWMU 
Parameter 

Applicable To 

M 
A 

EXPLOSIVES 

Penta e ryth ritro I X 
tetra nitrate (PETN) 

2,4,6-trinitrotoluene (TNT) X 

Cyclotrimethylene X 
trinitramine (RDX) 
(Hexahydro 1,3,5 trinitro 
1,3,5 triazine) 

Cyclotetremethylene X 
tetranitramine (HMX) 
(Octahydro 1,3,5,7 
tetra nitro 1,3,5,7 
tetrazocine) 

Tetryl (Methyl 2,4,6 trinitro X 
phenylnitroamine) 

Trinitrobenzene (TNB) X 

1,3-Dinitrobenzene (DNB) X 

1,2 9P~B * 
1,4 m~B * 
Nitrobenzene (NB)- X 

9initrotoltlene ~9p.J11 * {tot8t1 

4-Amino 2,6 X 
Dinitrotoluene 
(4-Am DNT) 

2-Amino 4,6 X 
Dinitrotoluene 
(2-Am DNT) 

NSWC Crane 
Bioremediation Facility 
Full-Scale Operational Plan 

M A R 
B B E 

G 

X X X 

X X X 

X X X 

X X X 

X X X 

X X X 

X X X 

* * * 
* * * 
X X X 

* * * 
X X X 

X X X 

1M Industrial Method of 
Cleanup Goal Analysis1 

(Human Health 
Only) 

(mg/kg) 

To be determined by 8330 
U.S. EPA 1998 

64+ /30 .... 8330 

17 8330 

34,000 8330 

6,800 8330 

34 8330 

68 8330 

2f!8 aa.aa 

2f!8 aa.aa 

94 8330 

2.e aa.aa 

680 ... 8330 

1,400 *** 8330 

1-13a 

~c,J< - F,S Of)~ 
Pj.2 Of ~ 

Analytical 
Reporting Limit 
(mg/kg) 

0.25 

0.50 

0.625 

1.60 

0.38 

0.575 

0.49 

0.26 

0.45· 

0.40 

FCR-FS006 
04129/98 



1.3.2 Remedial Goals 

The primary cbjective of full-scale cperatien at the Bicremediatien Facility is to. reduce, 
threugh cempesting, the explesive centaminant levels ef affected seils to. meet the 
Natienal Centingency Plan (NCP) [U.S. EPA. 1990] criteria ef 90% to. 99% reductien ef 
texicity and mebility (leachability); and to. achieve human health (residential er 
industrial) and/er ecelegical risk-based remedial geals based en dispesitien ef seil. 

The NCP Preamble indicates 90% to. 99% reducticn ef texicity and mebility -
(leachability) as a guide fer effective treatment. Previeus studies have indicated that 
reducticns in parent cempeunds and first series intermediate cempeunds were 
prcviding parallel reductiens in texicity and leachability based en cembined chemical, 
texicelcgy and leachability data [U.S. EPA, 1996b}. Therefere, a 90% to. 99% reductien 
in cencentraticns ef centaminant cempeunds cerrespends to. a 90% to. 99% reductien in 
tcxicity and leachability and meets the NCP treatment perfermance guideline fer 
cempesting ef TNT, RDX, HMX, and ether explcsives. 

A perfermance geal ef 30 mg/kg fer TNT and RDX was used during the pilct-scale as 
cppcsed to. the industrial seil Preliminary Remedial Geals (PRGs) (64 mg/kg and 17 
mg/kg, respectively) and the residential seil PRGs (15 mg/kg and 4 mg/kg, 
respectively). The U.S. EPA has applied the 30 mg/kg perfermance geal at 
Cemprehensive Environmental Respense, Cempensatien, and Liability Act (CERCLA) 
sites to. minimize the phytetexicity effects ef munitiens cempeunds en plant species 
[U.S. EPA, 1996b]. This criteria is especially applicable to. areas which may be 
backfilled with treated soil and revegetated. In particular, the PRG established fer seil 
cleanup at the Banger facility was set at 30 mg/kg fer TNT, as this level cerrespended 
to. "lifetime excess cancer risks between 10-5 and 10-6 under CERCLA and is prctective 
fcr nen-carcincgenic effects" [U.S. EPA, 1993c}. Other censtituents' perfermance geals 
have been reduced frem the PRG level such as 2,4 and 2,6 DNT based en previeus 
studies [U.S. EPA, 1996c}. 

Human health (residential and industrial) and ecelegical risk-based remedial geals have 
been established using preliminary remedial geals and data quality limits levels by 
U.S. EPA Regien 5 [U.S. EPA, 1998]. If cempest material is used at a dispesal site 
ether than the on-site selid waste landfill. and an industrial scenario. is used. the 
limits abeve. used fer the pilet-scale. still apply. since revegetation will be 
necessary even in an industrial setting. Cumulative risk, ether risk scenaries, and 
tcxicity testing results are net censidered in the U.S. EPA evaluatien. These remedial 
gcals are presented in Tables 1-1 through 1-3. The analytical metheds and analytical 
repcrting limits are also. shewn in these Tables. Methed reperting limits fer each ef the 
target ccnstituents are previded by Seuthwest Laberatery ef Oklahema and have been 
evaluated by Merrisen Knudsen Cerperatien (MK) fer acceptability fer data quality. 

The Navy may amend this Plan fer appreval by the U.S. EPA. to. establish 
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used to remove the soil from the floor and placefevenly on the pile at ()...-
2 foot height. Refer to Figure 1 of Field SOP 4.0 for windrow 

\ 

formation dimensions. ~~ "-,, II k It; b.., c..~ Jo n~ f CoI-y.7Q.C..+ +t..a
Sen \ v.>~ \~. 

6. Continue this process until the entire length of windrow has -Been ~~ 
brgyght to the proper height with soil- and quantity of soil. 

7. Once the truck trailer is emptied it will proceed to the vehicle 
decontamination facility) if leaving the Bioremediation facility. 

8. The exterior of the truck and trailer will be decontaminated prior to 
exiting the facility. 

~ Drawings P-102 and P-103 in Appendix C of this Full-Scale Operational Plan L provide the travel path for loading soil into the windrows. 

I sC:r: 2 {i¥ cJft"P,~· 
. I ~ bV'-d ~I ::J:J. 

~f- f1M-s {j.t 

4.f- C>~ ~ ~{- ~ ~, 
q ~ w~ls ~ pv-e. \ \o(JS~ ~ prLo-r 

~CL<aS. SOl fie. 
• ~~ ~ ~. A..L-Vli1 d ... n £(/71 r~~cI o~ 

rft.-rz.- /J,.M.!v---. 1). fJY7 

tp tUC~~~_ .J t~ s~~. be... ~ +0 ~ 
~ rrO· ..... r VAV' ~ ~~Jc.-~ 
p.~.(.. .ftv..f- wCl-6 J 



NSWC CRANE 
SOILS BIOREMEDIATION FACILITY 
FULL-SCALE OPERATIONAL PLAN 

FIELD SOP: 5.0 
TITLE: TRANSPORT AND LOADING SOIL INTO WINDROWS 

formation dimensions. 

FCR No.4324-0009-FCR-FS003 
Page 7 of8 

Revision: 0 
Date: 02109/98 

Page 4 of 3 

8. If the trailer is emptied prior to reaching the end of the windrow, another 
trailer of soil will begin discharging where the previous trailer emptied. 
This process will continue until the entire length of windrow has been 
brought to the proper height with soil. 

9. Once the trailer is emptied, the conveyor will be disconnected and the 
tractor-trailer will proceed to the vehicle decontamination facility if leaving 
the Bioremediation Facility. 

10. The exterior of the tractor-trailer will be decontaminated prior to exiting the 
facility. 

11. The tractor-trailer will return for another load of soil. 

12. This process will be repeated until all windrows have been loaded with 
soil. 

5.3 Loading Soil Into Windrows Using A Front End Loader 

The general sequence of activities for loading soil into the windrows 
using a front end loader. 

1. The semi-tractor trailer rig loaded with soil arrives at the windrow 
and the volume and weight of soil is recorded on the Record of 
Recipe form (See Field SOP 3.0). At this time, the Record of Recipe 
form has already been partially completed during the amendment 
proportioning and mixing procedure, Field SOP 3.0. 

2. The semi-tractor trailer enters the compost building and is 
positioned to the left of the amendment pile. 

3. Next the bottom flap at the rear of the trailer will be opened to a 
minimum of six inches. 

4. Then the live bottom trailer is activated and soil will be placed evenly 
along the pile on the floor. 

5. Once the soil has been placed on the floor, a front end loader will be 
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trailer rig will be decontaminated at the equipment decontamination facility 
located at the composting facility exit as discussed in Field SOP 7.0. 

Screened soil may be transported and stockpiled in one of the buildings at the 
Bioremediation Facility, if necessary with approval of NSWC Crane EPD. 
Stockpiled soil will be covered to prevent dust from emminating. 

5.2 Loading Soil into Windrows Using the Hopper Conveyor 

The general sequence of activities for loading soil into the windrows using the 
hopper conveyor is as follows: (See Sect 5.3 for Loading Soil into Windrows 
using a front end loader.) 

1. The semi-tractor trailer rig loaded with soil arrives at the windrow and the 
volume and weight of soil is recorded on the Record of Recipe form (See 
Field SOP 3.0). At this time, the Record of Recipe form has already been 
partially completed during the amendment proportioning and mixing 
.procedure, Field SOP 3.0. 

2. The semi-tractor trailer enters the compost building. 

3. The Hopper/Conveyor is connected to the rear of the semi-tractor trailer 
via two swivel hooks and latches. 

4. Once positioned to the left of the first amendment pile, the engine of the 
Hopper/Conveyor will be started. 

5. Next the bottom flap at the rear of the trailer will be opened to a minimum 
of six inches. 

6. Then the trailer and Hopper/Conveyor will be activated. Soil will begin 
discharging into the Hopper/Conveyor and onto the amendment windrow. 
Care should be taken not to transfer excess soil onto the 
Hopper/Conveyor and causing a Hopper/Conveyor overload. The speed 
of the Hopper/Conveyor should always be slightly faster than the trailer 
discharge conveyor. 

7. As the soil begins to pile up about two feet above the top of the 
amendments, the tractor-trailer will be driven forward at a slow rate of 
speed such that a uniform two feet high pile of soil is maintained until the 
trailer is emptied. Refer to Figure 1 of Field SOP 4.0 for windrow 

. . 
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load excavated soil on to the blended amendment windrow. The tractor 
would only be used when not in use for amendment mixing. 

3.5 Backhoe 

The backhoe is a Catepillar 416B that may be used to load excavated soil 
on to the blended amendment windrow. The backhoe would only be used 
when not in use at the excavation site. 

4.0 SAFETY AND HEALTH PRECAUTIONS AND CONTROLS 

1. Follow explosives handling procedures as required by NSWC Crane 
Safety Department. 

2. Use modified Level D PPE (per the SSHP, Appendix A) when off-loading 
contaminated soils into windrows and Modified Level D for set-up and 
preparation tasks associated with off-loading. Hearing protection may be 
required based on results of sound level surveys. 

3. Maintain clear distance of approximately 15 feet and wear high visibility 
vest when working around moving machinery. Stay in equipment 
operators line-of-sight. 

4. Ensure all rotating equipment guards are in place and functional prior to 
equipment operation. 

5.0 PROCEDURE 

Soil will be excavated from the excavation areas and screened as specified in 
the Soil Excavation Plan, Appendix E. 

5.1 Transporting Soil 

Screened soil will be transported from the excavation areas or from stockpile at 
the Bioremediation Facility building using the semi-tractor and live-bottom trailer. 
Soil at NSWC Crane averages 1.1 tons per cubic yard. The empty weight of 
each tractor-trailer rig is approximately 16.3 tons. Loaded with 15 cubic yards of 
soil (16.5 tons), the total load of 32.8 tons will not exceed the 36 ton capacity 
limit of two bridges on the NSWC Crane base. Transportation route from the 
excavation sites to the composting facility is shown in the Soil Excavation Plan, 
Appendix E. Prior to leaving the composting facility, the exterior of the tractor-
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This procedure describes the methods which will be used to transport soil to the 
composting facility and load the soil into windrows for full-scale operations. 

2.0 SCOPE 

This procedure applies to the Naval Surface Warfare Center, Crane, Indiana site 
for Bioremediation Facility full-scale operations. 

3.0 EQUIPMENT 

The following equipment will be used to transport soil to the composting buildings 
and convey the soil to windrows for full-scale operations: 

3.1 Semi-Tractor and Live-Bottom Trailer 

The semi:-tractor is a Mack model 169CH613. The live-bottom trailer is a Red 
River model HS 236 102. The trailer is 43 feet long and has a minimum capacity 
of 48 cubic yards. It has a conveyor floor which is capable of discharging 
material out the rear of the trailer. The tractor-trailer rig will be used to transport 
soil to the composting facility. 

3.2 Hopper/Conveyor 

The Hopper/Conveyor is a specially designed piece of equipment that will be 
used to convey soil from the live-bottom trailer to the windrows. The unit 
attaches to the rear of the trailer via two swivel hooks and latches. The conveyor 
is self powered by a diesel engine mounted on the unit. Soil from the live-bottom 
trailer is discharged into a hopper on the Hopper/Conveyor and is then conveyed 
to the center of the windrow off the right side of the unit. 

3.3 Center Pivot Loader 

The rubber tired loader is a caterpillar 966F. The loader may be used to 
load excavated soil on the blended amendment windrow when the hopper/ 
conveyor is not used. 

3.4 Farm Tractor 

The farm tractor is a John Deere Model 7710. The tractor may be used to 
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the trailer empties its load. The empty truck will disconnect from the conveyor unit. 
When a front end loader is used, the truck will unload the soil on the floor next to 
the windrow in even distribution. A front end loader will then place the soil on 
top of the windrow to the proper height with even distribution. Cbf( ~I If be.. -h.-kA..n CA..S, 

"'"" Y"\o\r ~CJ..C.~ ~ 'bO\..\ v,)\.......-\L Loo..cl,......~. 
The empty truck will diseonneet from the eon·t'eyor~ leave the building, and may 
proceed to get another load of soil. A truck of soil will enter the building where the 
hepper/eonveyor unit ..... iII be reeonneeted to continue soil unloading. This process 
will continue until amendment blend windrow is covered with soil to the proper height 
and length as shown on drawing P-102 in Appendix C. Field SOP 5.0 in Appendix 0 
provides a step-by-step procedure for transporting and loading soil into the windrows. 

If an empty truck is to return to the excavation site for a load of soil, it must proceed to 
the vehicle decontamination facility (as illustrated on drawing P-102 in Appendix C) 
where the wheels and exterior will be washed with a high-pressure, low-volume spray 
prior to exiting the facility per Field SOP 7.0 in Appendix D. Incidental sediments and 
soils removed from the water collection sumps or ponds may be added to the windrows 
during initial pile formation. 

5.5. TURN/MIX·WINDROW 

Once the soil has been loaded into the windrow to the specified level, the 
windrow/compost turning machine will commence mixing and forming the windrow. The 
travel speed of the windrow turner is adjusted automatically based on the density of the 
material being turned to maintain a constant load on the drum. The windrow turner may 
make multiple passes during initial windrow construction.to assure thorough mixing 
which are recorded on the daily report. The final shape and size of the homogeneous 
windrow is shown on Figure 1 of Field SOP 5.0 in Appendix D. 

Upon completion of turning a windrow, the equipment will be locked out and brushed or 
scraped to remove loose or caked material. Material which has fallen off the sides or 
been thrown beyond the ends of the windrow will be cleaned up and placed back onto 
the windrow maintaining the original configuration. Flyout material will be minimized by 
the rubber flap at the rear of the windrow turner. The windrow turning frequency and 
monitoring is expected to be daily, but will be adjusted as necessary to maintain proper 
aeration, temperature, and moisture as described in Section 6.0. A detailed procedure 
for windrow turning and moisture addition is provided in Field SOP 6.0 in Appendix D. 

NSWC Crane 
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5.3 LOAD AMENDMENT BLEND INTO WINDROW 

Windrow formation will begin by unloading the amendment blend as shown on drawing 
P-100, in Appendix C. The amendments will be unloaded from the grinder/mixer unit 
through a side-mounted discharge conveyor, forming a windrow approximately 6-foot 
high and 12-foot wide. The windrow will begin to be formed at approximately column 
line 2, i.e., the column numbers along the length of the building. The grinder/mixer will 
return to the amendments storage for reloading once the blending hopper is emptied. 
This process will continue until a windrow is formed approximately 250 to 270 feet long 
(approximately column line 2 through column line 12). 

A second windrow, adjacent to and partially overlapping the first windrow, will then be 
loaded into the building. This will form a single, larger windrow approximately 20-foot 
wide with two peaks six feet high. Figure 1 of Field SOP 4.0 in Appendix 0 shows the 
amendment and soil loading windrow dimensions. As the amendment windrow is 
completed, the amendment grinder/mixer will be loaded with materials in the proper 
proportions to repeat the process for loading another amendment windrow. This 
process will continue until the amendment windrows have been formed as shown on 
drawing P-101 in Appendix C. 

Once the amendment blends have been loaded into a windrow, the windrow turner will 
turn and shape each of the piles into approximately 20-foot wide and -i-foot, 6-inch tall 
windrow. Field SOP 4.0 in Appendix D provides a step-by-step procedure for loading 
the amendment blends into windrows. 

5.4 LOAD SOIL INTO WINDROW 

Once the amendment blend has been loaded and shaped into a windrow, screened soil 
will be transported to the windrow being created. The trucks will be inspected in the 
facility work area, and the quantity of soil recorded, prior to the delivery truck entering 

~. 

the building. G ,_ '( _1_,.. L: L_ L( ~ p,..d..~ I ,.e. U ... rr: .... PIVOT O'"-CIL I qv"", fT(I.C..fiI I 

The soil will be loaded onto the amendment t~ndrow using a self-powered, tow-behind 
hopper/conveyor unit or a front end loader as shown on drawings P-102 and P-103 in 
Appendix C. Once the truck has entered into the building, the hopper/conveyor unit if 
used, will be attached to the rear of the trailer. As the trailer begins to unload the soil 
into the tow-behind hopper, the discharge conveyor will place the soil on top of the 
existing amendment blend windrow. The truck unloading conveyor and the tow-behind 
conveyor are both equipped with a variable-speed drive for optimum discharge control 
based on varying soil conditions. As the soil reaches the proper height, the truck will 
slowly move forward continuing to place soil over the amendment blend windrow until 
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Revise Section 5.4 of the FS Ops Plan and SOP 5.0 "Transport and Loading Soil into Windrows" to add the 
option of using a front end loader to place soil on top of windrows. 
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2. With the fines conveyor speed adjustment at 0, start the fines 
conveyor and increase to desired speed. Check the belt tracking 
and alignment and adjust if necessary. 

3. With the drum speed adjustment at 0, start the drum and increase 
to desired speed. 

4. With the feed conveyor adjustment at 0, start the feed conveyor 
and increase to desired speed. Check the belt tracking and 
alignment and adjust as necessary. 

5.3 Loading Screener 

Excavated soil will be loaded directly into the screener hopper with the backhoe 
for processing. 

1. Begin feeding carefully to be sure that the screen speeds are suitable. 

2. The loader operator must use good judgement when loading the screen. 
Any objects which could severely damage the screen must be separated 
before loading into the hopper. 

3. Generally, load material into the front end of the hopper. 

4. Operate the prescreen whenever necessary to remove large material from 
the top. Make sure no one is standing in the dump area before operating 
the prescreen. 

5.4 Flail Hammer/Shredder Operation 

Detailed instructions will be added for flail hammer (shredder after 
successful procurement of an alternate screener. 

5.5 Product Handling to Truck 

Screened material will be conveyed from the screener unit into the tractor trailer 
bed via the stacking conveyor and/or via the center pivot loader. 

5.6 Rejected Material 

Rejected material from the screening process will be discharged into a lined pile 
or an a planned excavation area. The material will be segregated into separate 
lined piles based on material type, i.e., wood waste, rocks, and other. 

.. . 
.. 
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5.2.1 Starting Engine 

1. Check all fluid levels before starting engine. 

2. Turn all switches to off and make sure emergency stop switches 
are deactivated (out position). 

3. Pull out the throttle enough for 1000 RPM or to be determined for 
alternate screener. 

4. Push and hold override button. If the red light turns on, an 
automatic shutdown or emergency stop switch is engaged and will 
not allow the engine to start. Check all gauges and switches and 
correct the shutdown condition. Turn the ignition switch until the 
engine starts. Immediately release the key, but hold the override 
button for approximately 5 seconds or until oil pressure is 
maintained. 

5. Check all engine gauges and allow engine to warm up before 
increasing throttle to operating speed. 

5.2.2 Positioning The Conveyor - Knight Trammel Screener 

NOTE: Detailed instructions will be added for alternate 
screener after successful procurement. 

After the engine has warmed up, the fines conveyor can be moved into 
position. 

1 . Remove the transport lock. 

2. Make sure the area under the conveyor is clear of obstructions or 
bystanders. 

3. Lower and extend the conveyor using the fine conveyor cylinder 
switch on the control panel. 

4. Insert locking pins in side frame. 

5.2.3 Starting The Components 

See Note in Sect 5.2.2 

1. Increase engine speed to 1800-2000 RPM. 
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Type to be determined. The dump trucks are used to transport unscreened 
soil form the excavation site to the screener location. 

Add 3.7 Trackhoe 

Type to be determined. The trackhoe may be used to load excavated soil 
into dump trucks prior to screening. 

4.0 SAFETY AND HEALTH PRECAUTIONS AND CONTROLS 

1. Follow explosives Handling Procedures as required by NSWC Crane 
Safety Department. 

2. Use modified Level D PPE per the Site Safety and Health Plan (SSHP), 
Appendix A. Personnel shall avoid direct contact with contaminated soil 
as much as possible. Hearing protection is required within 15 feet of 
operating equipment. 

3. Maintain clear distance of approximately 15 feet and wear high visibility 
vest when working within moving machinery path. Stay in equipment 
operators line-of-sight. Ensure back-up alarms are operational on 
equipment. 

4. Ensure all rotating and conveyer equipment guards are in place and 
functional prior to equipment operation. 

5. Ensure Screener is operated on level ground and is properly locked and 
stabilized in position. 

6. Know location of emergency stop switch on Screener control panel. 

7. Shut-down Screener and remove key prior to refueling and servicing. 

8. Ensure trailer brakes are locked on Semi-Tractor and Live-Bottom Trailer 
prior to loading. 

5.0 PROCEDURE 

5.1 Placement 

Placement of the screener unit will be per the Soil Excavation Plan, Appendix E. 

5.2 Screener Start-up 

r , 
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This procedure describes the operations related to using the soil screener at the 
excavation sites. 

2.0 SCOPE 

This procedure applies to the Naval Surface Warfare Center, Crane, Indiana site 
for Bioremediation Facility full-scale operations. 

3.0 EQUIPMENT 

The following equipment will be used to screen the excavated soil for removal of 
large particles not suitable for composting at the Bioremediation Facility: 

3.1 Soil Screener 

The soil screener is a Knight Manufacturing Corporation model 005580 
ProScreen Trommel Screen or alternate screener to be determined. The 
screener is used to filter out the large particles over 1.5 inches in diameter that 
are not suitable for composting. It is equipped with a conveyor or chute for fines 
stacking or loading. 

3.2 Backhoe 

The backhoe is a CAT 416 B that is used to load excavated soil into the screener 
and for reject material handling. 

3.3 Semi-Tractor and Live-Bottom Trailer 

The semi-tractor is a Mack model 169CH613. The live-bottom trailer is a Red 
River model HS 236 102. The trailer is 43 feet long and has a minimum capacity 
of 48 cubic yards. It has a conveyor floor which is capable of discharging 
material out the rear of the trailer. The tractor-trailer rig is used to transport 
screened soil from the excavation sites to the composting facility. 

3.4 Stacking Conveyor 

The stacking conveyor is a trough belt conveyor which is used to convey the 
screened material from the discharge of the screener to the live-bottom trailer. 

3.5 Center Pivot Loader 

The rubber tired loader is a Catepillar 966F and is used for moving larger 
quantities of material, particularly when loading trucks. 
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Problem I Change Description: 
I. The current screener is rejecting more material than originally expected. Wet conditions are causing the material to "ball up" in the 
screener, thereby increasing rejects production into unacceptable limits. 

2. The current equipment positioning of the screener is restrictive. We are experiencing excessive down time to handle the large 
volume of rejects and the repositioning of the equipment. 

Initiated ~e~j) Organization: Morrison Knudsen Date: 2/13/98 
by /~ ).kb", Corporation 

Resolution: ..... f'/ 
Procure a higher production screener and revise operations as follows: 
1. Permit a central screening location at each of the 4 sites. This will allow for a larger production area which will provide the area 
necessary to properly handle the rejects without experiencing downtime. This will also minimize the repositioning time required as 
the excavations move around the facilities. The material will be transported to the central location via dump truck. Revise Appx E 
figures EI-1 thru EI-4 to show an alternative central location for screening in addition to screener set ups in the immediate excavatj"., 
area. The screener would be set up in the flat grassy area at the backside (south) of Mine Fill "An. A containment pad constructec: 
layers of 10 mil polyethylene sheeting, geo-c1ay liner (left over from original DBG cap), and 6" of#53 stone, would be installed in 
the central screening area. The polyethylene and GCL would go up and over a berm constructed of large diameter PVC pipe, straw 
bales, or earth. A sump wiH be located at the low point for water collection. The containment pad and screener would be relocated to 
the next area (Mine Fill "B") at the completion of Mine Fill "A" activities. 

2. Replace the current screener with screening equipment that includes a flailing device that will pulverize the material, further 
reducing rejects. Revise SOP 1.0 Soil Screening Operation per the attached. 

If this FCR affects a subcontract, indicate cm number: NLA 
Approval Sign""'e, J Date: Approval by Signature: Date 

by MKPE ~ ROICCINTR ~ ___ .1~ .. '2../f <D /98 or RPM 
Approvall.. 

Sil)~oi Date: Additional Reviews: By/Date 
byMK 

p..//r,/'f( {OlD - 2./2 '3/Q3 PjM 
Approval Signature: " Date: 
byMK 

C d-.~.~ 2..h~\ '\8 
-

\ 0 QC V 0 Approval Signature: '\ ~ Date: 
byMK 1'1.4- -REG SPT. 

Regulator ApprovallNotification Recommended: 
Yes 0 No 0 

A:FCRP APER.DOC 
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EXCAVATION AND SCREENING OF CONTAMINATED SOIL 

4.1 PERMITS 

Prior to initiating any excavating, a Digging Permit will be required. In addition, a 
statement of clearance for safe access based on the removal or absence of unexploded 
ordnance in the work zone has been obtained and is included in Attachment E1-A of 
this Plan. 

4.2 SOIL EXCAVATION 

An estimated 11,000 cubic yards of explosive contaminated soil will be excavated at 
Mine Fill A by a backhoelloader and/or a skid steer loader. Particular attention will be 
paid to the areas near and about the Mine Fill buildings. Excavation will proceed 
cautiously due to the potential of unknown buried utilities and piping. NSWC Crane 
utility and building foundation drawings are provided in Attachment E1-B of this Plan. 

Soil excavation will begin in areas with pre-determined grids near Buildings 153 and 
158 as shown on Figures E1-1 and E1-2. Each grid will be excavated until confirmation 
sample results indicate th~t cleanup goals have been met, however the maximum 
depth of excavation will not exceed two feet. If cleanup goals have not been met and 
the area requires excavation in excess of two feet, NSWC Crane EPD will provide 
further direction. In areas of shallow bedrock, excavation will cease upon bedrock 
contact. Areas under construction will be identified and barricaded for personnel 
protection as described in the SSHP, Appendix A. The area will be sampled and 
surveyed cO'v'ered to avoid leaving open excavations during periods of predicted 
precipitation. During the months of October through May daily operations, open 
excavations will be covered during periods of heavy predi~ed precipitation to prevent 
contact waters from forming. 

4.3 SOIL SCREENING 

Contaminated soil will be screened at the excavation site to remove oversize material 
(1 Y2" or larger) from the soil prior to transport to the Bioremediation Facility for FulI
Scale composting. The excavated soil will be loaded into the soil screening equipment 
using a backhoelloader, excavator, or trackhoe. The screening will be performed in 

NSWC Crane 
SWMU-12114. Mine Fill A 
Full-Scale Operational Plan 02125198 
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mi"imum of o"e saml'le for ~'olatile ofga"ics a"alysis 'o'o'ill be collected from ttle ce"ter of 
eac~ grid block at ttle 12 to 18 i"ctl del'ttl a"d will Rot be cOffll'osited. 

5.3 MARKING GRID BLOCKS FOR EXCAVATION 

Analytical results will be used to mark grid blocks or sampling areas as requiring 
excavation. If a grid block or sampling area shows contamination (off-site laboratory 
results TNT or RDX shows greater than cleanup goals in Table 1-2 of the Full-Scale 
Operations Plan) to a depth of three feet, the grid block or area will be marked for three 
feet of excavation. If a grid block or area shows contamination at the one-foot depth, 
the block or area will be marked for one foot of excavation. If a grid block shows no 
contamination at the one-foot and the three-foot depth, the grid block shall not be 
marked for excavation. Additional grid blocks will be sampled as necessary to allow 
excavation of the required volume of soil. 

5.4 IN-PROCESS EXCAVATION SOIL SAMPLING 

Field test kits for explosives will be used to delineate the horizontal and vertical extent 
of contamination during excavation activities, followed by confirmation sampling and 
laboratory analysis. After the initial and in-process excavation activities are complete in 
each grid, the horizontal and vertical extent of remaining contaminants will be 
determined by using colorometric field test kits for TNT and RDX as described in 
Section 4.0 of the approved Full-Scale QAPP [MK, 1998a]. A sampling grid will be laid 
out along the base of the excavation(s), using a nodal spacing provided in Figures E1-1 
through E1-4 of this Plan. Each grid block will be sampled using procedures described 
in the approved Full-Scale QAPP [MK, 1998a] for in-process excavation sampling. 
Discrete samples will be collected from the four corners and center of the grid block, 
from surface to six inches below ground surface within the excavation, using a drive 
sampler, composited and analyzed for TNT and RDX (field test kits). 

Pin flags will be placed every 20 feet along sidewalls greater than one foot in depth. 
Samples will be collected at each pin flag location, using a drive sampler. One sample 
will be collected from 0-6 inches into the sidewall surface at the midpoint between the 
surface and bottom of excavation. The sample will be analyzed for TNT and RDX (field 
test kits). 

After the soil is excavated to a depth where field screening indicate acceptable 
concentrations of explosives, post-excavation soil samples will be collected for analysis 
by a laboratory. Post-excavation soil samples will be taken as described in Section 5.5 
of this Plan. 
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FEB-03-00 09.15 FROM: &U: 

-Crane Naval Surface WaIfare Center EJOC Contract N622467-96-])..()OS2 

ToITest, Inc. 

FIELD CLARIFICATION REQUEST (FeR) 

Delivery Order No.: SubcoDtrac:t No.: FCRNo.: 
Fe03 N/A FC03-FCR-FS027 Rev. 0 

CODsolidate ExcavatioD Completion Report aDd Compost CompletioD Report Page 1 of I. 
Reference DocumcDb: --
Full-Scale Operational Plan for Soils Biorcm.ediatioD Facility, March 1998 Rev. 2 
Problem I Change Descriptio.: 
Section 12 and Section 14 Table 14·1 of tile Full Scale BioremediationFacility Operations Plan requires that 
within 180 days of completion two separate Interim Measures reports for each SWMU. Excavation Completion 
Report and Compost Completion Report, should be submitted. For simplification and ease of managing reports 
and correspondence. it is requested that one Interim Measures report be submitted for each SWMU containing 
all the information required by the separate Excavation Completion Report and Compost Completion Report. 
llli~;ted I Si&Darure: J Organization: TolTest, Inc. 1 Date: 21112000 

Resolution: 
Amend Section 12 Paragraph 4 Bullet 3 of the Full Scale Biorcmediation Facility Operations Plan as follows: 
Interim Measures Reports - These reports will-include a summary of operations and analytical results, cubic 
yards of soil processed, process adjustments, disposal ofwastcs and treated soil. photographs, confinnatory 
s, ling and backfilling actions. acceptance of work etc.. These reports will be submitted within 180 days 
ul---' completion of interim measures and restoration activities at each SWMU. 

Amend Section 14 Table 14-1 of the Full Scale Bioremediation 
Facility Operations Plan as foUows: sec attachment. 

Approval Signature: 
by JoITea;t, 

PM Lance Parsons 
Approval Signature: 
by TolTest 
QC/SHSO Debbie Leighty 

Date: 

Date: 

Approval by Sipature: 
ROICCINTR 

or RPM Brent Robertson 
Approval by Signature 

EPD 
ECOTR: 

Christine Freeman 

Date 

Dalc 



Crane Naval Surface Warfare Center 
TolTest, Inc. 

moc Contract N622467-96-D-0052 

FIELD CLARIFICATION REQUEST (FeR) 

Delivery Order No.: Subcontract No.: FCRNo.: 
FC03 N/A FC03-FCR-FS027 Rev. 0 

P 1 of 1 
Reference Documents: 
Full-Scale 0 erational Plan for Soils Bioremediation Facilit March 1998 Rev. 2 
Problem I Change Description: 
Section 12 and Section 14 Table 14-1 of the Full Scale Bioremediation Facility Operations Plan requires that 
within 180 days of completion two separate Interim Measures reports for each SWMU, Excavation Completion 
Report and Compost Completion Report, should be submitted. For simplification and ease of managing reports 
and correspondence, it is requested that one Interim Measures report be submitted for each SWMU containing 
all the informatio uired b the se arate Excavation Com letion R ort and Com ost Com letion Re ort. 

Organization: TolTest, Inc. 

Resoluti 
Amend ection 12 Paragraph 4 Bullet 3 of the Full Scale Bioremediation Facility Operations Plan as follows: 
Interim Measures Reports - These reports will include a summary of operations and·analytical results, cubic 
yards of soil processed, process adjustments, d,isposalofwa~tesand treated soil; photographs; confirmatory. ' . 
sampling and backfilling actions, acceptance of work etc.; These reports will be submitted within 180. days upon 
completion of interim measures and restoration activities at ·each SWMU.. 

Amend Section 14 Table 14-1 of the Full Scale Bioremediation 
Facility Operations Plan as follows: see attachment. 

Approval by Signature: 
ROICCINTR 

or RPM Brent Robertson 
Approval by SigJ¥lture 
EPD t1ks-rl-. 1] 
ECOTR: Christine Freeman 

Regu~tor ApprovaVNotification Recommended: 
Yes}lJ No 0 

See ~q/~~~ 

Date 

Date 

2/2/00 



Crane Naval Surface Warfare Center EJoe Contract N622467-96-D-0052 
Torrest, Inc. 

FIELD CLARIFICATION REQUEST (FCR) 

Delivery Order No.: Subcontract No.: FCRNo.: 
Fe03 N/A FC03-FCR-FS025 Rev. 1 

Dj~osition of Re.iect Rocks from Screener Site P~e I of 1 
Reference Documents: 
Full-Scale Operational Plan for Soils Bioremediation Facility, March 1998 Rev. 2 
Problem I Change Description: 
Current handling requirements for rocks rejected from the screener operation are labor intensiW and time consuming. Reject rocks 
(not gravel) must be transported to the Biofacility, washed to remove Visible cOntamination. and transported back to the SWMU of 
origination. The rocks are then put into an open excavation and covered with DO less than two feet offinisbed compost. This 
procedure was outlined in FeR FSOI4. 

~. 
.-

Initiated Signar7~ /J1 14~tion: TolTest, Inc. Date: 111912000 . 
by 

Resolution: v -
Amend the FSOP Section 7.1.1 as follows: 

Insert the following after the second sentence of the first paragraph: "Separated rocb detennined to be non-hazardous debris (40 
CPR 268.2(h» will be placed in the bottom of an open excavation at the SWMU oforigination and covered with DO less thal2 feet of 
finished compost. . The grids where the rocks are to be placed will be shown, by post-excavation sampling, to contain levels of 
explosives above industrial cleanup levels. If an opeD excavation is not available at the time of screening, the rocks will be . 
contained either in a metal collection bin and covered with 6 mil plastic, or a bermed containment pad will be constructed of 60 mil 
plastic (or multiple layers of thinner plastic equivalent to 60 niil) with a 6 mil plastic covering. In the event that no contaminated 
grids above industrial cleanup levels as shown by post-excavation sampling are available for placement of the rocks, the following 
procedures apply." 

A 
Approval 57lf /11 ft Date: Approval by Signature: Date 

by ToJTest, ..., ~~ ~ en 'fln ROICCINTR 
PM L Parsons or RPM Brent Robertson 

Approval ~~ . 
Date: Approval by Si~~.f)~~ Date 

by TolTest Debbie~ 0tj/ PtJ 
EPD 1/.u/t:V QC/SHSO ECOTR: Christine Freeman 

Regulator Approval/Notification Recommended: 
Yesm No 0 Iflfl'o';,.JJ by 1M 



JA~-2e-00 15.31 FROM. IU' rr"lu.-

Crane Naval Surface Warfare Center EJOC Contract N622467-96-D-OOS2 

ToiTest, Inc. 

FIELD CLARIFICATION REQUEST (FCR) 

Delivery Order No.: Subcontract No.: FCRNo.: 
FC03 N/A FC03-FCR-FS02S Rev. 1 

Disposition of Reject Rocks from Screener Site Page 1 of 1 
RefereDce Documents: 
Full-Scale Operational Plan for Soils Bioremediation Facility, March 1998 Rev. 2 
Problem I ClwIge DescriptioD.: 
Cllrrcnt handling requirements for roc:b rcjettecl fi'om the screc:ncr operation are labor intensive and time consuming. Reject rodes 
(n.ot gravel) must be transported to the Biofacilil)'. washed to remove visible conlaDliDaIioJl, and transported back to the SWMU of 
origination. The rocks are thea put into an open excavation and covered with no Jess than two feet of finished compost. This 
procedure was outlined in FeR FS014. 

laitiated I Signature: I Organization: TolTest, Inc. I Date: 111912000 
by 

ResolutioD: 
Amend the FSOP Section 7.1.1 as follows: 

In:sert the foUowing after the second senten" ofthc first paragraph: "Separated rocks deteJm.ined to be non-hazardous debris (40 
CFIl. 26S.2(h) will be placed in the boltOm of an open excavation at the SWMU of origination and covered with no less that 2 feet of 
t cd compost. The grids where tht rocks arc to be placed will be shown. by pon-excavatioD sampling. to CODtain levels of 
cl>..r • .Jsives above industrial cleanup levels. If a.o open excavatiOD is not availabll!: at tile time of scrceniug, the rocks will be contained 
either in a metal collection bin and coverM with 6 mil plastic. or a bermed containment pad will be CODstruetod oi60 mil plastic: (or 
multiple layers ofthinncr plastic equivalent to 60 mil) with a 6 mil plastic covering. In the event that DO contamiiwed grids above 
industrial cleanup levels as shown by post-excavanon sampling are available for placement of the rocks, the following p~ures 
apply." 

Approval Signature: Date: Approval by Signature: OalO 
by TolTest, aOlcCINTR 

PM Lance Parsons or RPM Brent Robertson 
Approval Signature: Date: Approval by 

~~O~ 
Da&e 

by TolTest 
QClSHSO Debbie Leighty Christine Freeman ~Uft-~ EPD 

ReOTR: 
R.gol ..... APpro~ _men."'" 
Yes NO •.. /'~~ 

,.' -_.? 
~ ...,.,-~,~,. - ,.,.,,~ 

y~O/~Oc/ 
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Crane Naval Surface Witffare Center - rubC"Contract N622467·96·D.0052 

TolTest. InC. 

I 

FIELD CLARIFICATION REQUEST (FCR) 

Delivery Order No.: Subcontract No.: FCRNo.: 
FC03 N/A FC03-FCR-FS023 Rev. 0 

Composting of Dirt & Rock Rejects from MFA Screening Operation Page 1 of I 

Reference Documents: 
Full-Scale Operational Plan for Soils Bioremediation Facihty, March 1998 Rev. 2 
Quality Assurance Project Plan for Full-Scale Operations Soils Bioremediation Facility March 1998 Rev. 2 
Problem I Change Description: 
The reject pile from the soil screening operation at Mine Fill A is a mi:rture oflarge gravel and contaminated soil clods. This mixture 
has been screened a minimum of five times and has failed to pass through the screener. This mixture should not be composted in the 
Donna! manner since: 1) the mixture has not passed through the screener (a requirement of Sec. 4.0 of the FSOP) and; 2) the hidl 
concentration of gravel in the mix would cause excessive wear and tear on the SCARAB. This gravel/soil mixture should be 
composted using the front-end loader to turn and mix the windrow. TIle use of the front--end loader (provided for in Section 9.1 of the 
FSOP) will prevent undue wear on the SCARAB ~m The high c::oncer.tration of gravel. This procedure should be implemented when 
a similar reject pile is generated during Mine Fill B screening operatiO:alS. " 

Initiated by I Signature: I Organization: Ton"est, Inc. IDate: 7121199 
Resolution: 

lnsert the following paragraph to the end of Appendix B-1 Section 4J and to the end of Appendix B-2 Section 43 of the FSOP; 

le reject pile consisting of lm"ge gravel and soil clods which has been rejec:ted by the screener numerous times shall be transported to 
~e North building of the Biofacility and segregated from existing stockpiled soiL The reject pile will be pulverized by heavy " 
equipment in order to furth~ reduce" soiVgravel particle size. Amendments for this windrow will be mixed, loaded, and shaped as 
outlined in Field SOP 3.0 and 4.0 of the FSOP. The contaminated soil/gravel mixture will then be loaded onto the windrow with the 
front-end loader and will be processed to residential cleanup levels as "(erified by laboratory testing. From that time until the end of 
the windrow lifcs cycle, the front-end loader will be utili2ed to tum and mix the windrow. All oth~ windrow process monitoring, 
moisture addition, WId sampling procedures will remain unchanged as outlined in Field SOP: QAPP 4.4 of the QAPP. At the end of 
the windrow life cycle, the treated reject pile compost win be returned to the bottom of the exca~ and the fmallocat.ion tracked 
and logged. 

Approval by Signature: Date: Approval by Sipature: 
TolTest, PM ROICCJNTR 

Lance Parsons c.r RPM Brent Robertson 
Approval by Signature: Date: Date 

Torrest 
QCJSHSO Debbie Leighty Christine Freeman 
~~~~~~~~~~ __ --.--.~ ________________ ~EP~ItECOTR: 
Regu.Jator ApprovallNotification Recommended; 
Yes No. ~ 

~~~~-~z::;a -
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l 

FIELD CLARIFICATION REQUEST (FCR) 

lDeUvery Order No.: UbcODtrac:t No.: ifi'C,RNo.: 
FC03 N/A F'C03-FCR-FS021 Rev. I 

[Weighing of Treated Compu' Exitiag the Biofacility Page 1 of 1 
!Reference Doc:omeuts: 
Full-Scale 'Operational Plan fOT Soils Bioremediation Facility, March 1998 Rev. 2 
iProblem I Cbange Description: 
I'reated compose mat has met c1ea.o-uP coais is currently toadecl ODto dUmp Iruda IUd weighed befOre beJnc ttansported to the SWMU 
pf orisinatiOp.. The process ofwcishing troated eompost is both ~ and DDSafe. II Js uunccessary boc:ause al18Qlcndmcots and -
contanUnlited soil coming into the facility are weighed, and the Navy is billed OIl dio amount of contaminated soil that is treated not the 
amoUllt of finished COIllpost that is produced. The weight of eacll windrow cannot be ~od to one anoCber due to varying moisture 
evels and product degradation. ihcrefore weighing finished compost serves no purpose and bu DO benefit to Biofacility operations. 

The process is unsafe because the truck scale at the Biofacility was designed for INCb to enter from the JlOrtb (the direction trucks 
with amcndmCDfS and soil enter from) which allows the driver easy .:ccss to the seale 1ranRD.itta' booth upon exi1iJlg tho 1lUck cab. 
Trucks with finished compost must enter from the south Which requires the drivetupou exiting the cab to walk on top of the guasdnul 
an obvious safety concern) and around the truck to access the scale transmitter booth. 

lnitiated by ISignature: 

lResolution: 
TolTest, Inc. pate: 718199 

!RePlace pangraph two in Section 5.6 of the FSOP with the following: 

ee the treatment goals have been met as detennined by sampJinc result!. the building will be empticci by loading treated compost ~ 
.cctly into decontaminated dump trucks. The treated compost will then be transpomd to the SWMU of origination. the on-site solid 

!waste landfill for use as daily cover pending IDEM approval. or disposed of as approved by NSWC Crano EPD according to the 
tflowchart provided in Figure 1-3. . 

~ove the third sentence of Section 2.0, Field SOP 2.0 in Appendix D of the FSOP: Trucks C8r1')'ing treated soil shall be weighed 
prior to disposal at the OIl-site landfill or excavation areas or odler zsreas as direeted by NSWC Crane EPD. 

Approval by Signature: Date: Approval by ~jpatuJ'e: Pate 
TolTett, PM ROICCINTR 

or RPM 

Lance Parsons ;Brent Robertson 
Approval by Signature: Date: IApproval by Siananae: ~: 

TolTest IEPDECOTR 
QClSHSO 

Debbie Leighty Christine Freeman 

~~~~'-!''"7ie~_.~~ 
< , - ,,/~, .. ?/26/f'1 

It 
I' 
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. Crane Naval Surface Warfare Center moc Contract N622467-96-D-0052 

TolTest, Inc. 

FIELD CLARIFICATION REQUEST (FCR) 

Delivery Order No.: Subcontract No.: FeR No.: 

FC03 N/A FC03-FCR-FS021 Rev. 1 
Weighing of Treated Compost Exiting the Biofacility Page 1 of 1 
Reference Documents: 

Full-Scale Operational Plan for Soils Bioremediation Facility, March 1998 Rev. 2 
Problem I Change Description: 
Treated compost that has met clean-up goals is currently loaded onto dump trucks and weighed before being transported to the 
SWMU of origination. The process of weighing treated compost is both unnecessary and unsafe. It is unnecessary because all 
amendments and contaminated soil coming into the facility are weighed, and the Navy is biDed on the amount of contaminated soil 
that is treated not the amount of finished compost that is produced. The weight of each windrow cannot be compared to one another 
due to varying moisture levels and product degradation. Therefore weighing finished compost serves DO purpose and bas no benefit 
to Biofacility operations. The process is unsafe because the truck scale at the Biofacility was designed for trucks to enter from the 
north (the direction trucks with amendments and soil enter from) which allows the driver easy aCcess to the scale transmitter booth 
upon exiting the truck cab. Trucks with finished compost must enter from the south which requires the driver upon exiting the cab tc 
walk on top of the guardrail (an obvious safety concern) and around the truck to access the scale transmitter booth. 

Initiated =:/~ Organization: TolTest, Inc. Date: 7/8/99 
by ~ ,-? 

Resolutionf' 

Replace paragraph two in Section 5.6 of the FSOP with the following: 

Once the treatment goals have been met as determined by sampling results, die building will be emptied by loading treated compost 
directly into decontaminated dump trucks. The treated compost will then be transported to the SWMU of origination or disposed of 
as approved by NSWC Crane EPD according to the flowchart provided in Figure 1-3. 

Remove the third sentence of Section 2.0, Field SOP 2.0 in Appendix D of the FSOP: Trucks carrying treated soil shall be weighed 
prior to disposal at the on-site landfill or excavation areas or other areas as directed by NSWC Crane EPD. 

Approval 

~t 
Date: Approval by Signature: Date 

by ROICCINTR 
ToiTest, 

,,/yf1 or RPM 
PM 

/ ~so~~ Brent Robertson 
Approval v Signature: Date: Approval by 

S~i:ZuJ~ ff), ~ 1, ;,a; by TolTest 
~. 0.../. EPDECOTR 

QC/SHSO ....r. . ..a-' ..... ~,-?,~I' 7 l ,,,,! ... } _ . 

Debbie Leighty i 

. " r.-t "';.' ~, 

Christine Freeman ~ ~ 
Additional Reviews: By/Date 

I Re~tor Approval/Notification Recommend~: ~ {l~ 
Yes No 0 <l?.e /} --:ik.OA' . 
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Lance Parsons 

From: 
To: 
Cc: 
Sent: 
Subject: 

Freeman Christine 0 CNIN <FreemanCDCcninexchsrv08.crane.navy.mll> 
'PETER RAMANAUSKAS' <RAMANAUSKAS.PETER@epamail.epa.gov> 
Lance Parsons (E-mail) <toltestCkiva.net> 
Wednesday, July 07, 19993:51 "PM 
RE: FCR-FS018 Rev 1 -Reply 

Thanks for the speedy reply! 

The Navy will consider the below message a verbal approval and begin moving 
the equipment from MFA to MFB using the procedures set in FCR-FSOI8 Rev. 1 
and the Biofacility Operations Plan. I assume a faxed copy ofFCR-FSOI8 
Rev. 1 w/your signature will follow. 

Thanks again. 

----Original Message-----
From: PETER RAMANAUSKAS [SMTP:RAMANAUSKAS.PETER@epamail.epagov] 
Sent: Wednesday, July 07, 19992:30 PM 
To: FreemanCD@cninexchsrv08.crane.navy.mi1 
Subject: FCR-FSOI8 Rev 1 -Reply 

No further comments. You should be good to go! 

Pete 

»> Freeman Christine D CNIN 
<FreemanCD@cninexchsrv08.crane.navy.mil> 07/07/99 01:44pm »> 
Just checking to see if you have any other comments on FCR -FSO 18 
Rev. 1 (Rev 
1 incorporates your first set of comments). Please let me know 
because 
TolTest would like to start moving equipment ASAP. 

Thanks 

7/7/99 
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Lance Parsons 

From: 
To: 
Sent: 
Subject: 

Freeman Christine D CNIN <freeman cd@crane.navy.mil> 
Lance Parsons (E-mail) <toltest@kivanet> 
Monday, June 28,19998:52 AM 
FW: FCRs 

Please make the modification mentioned below and e-mail the revised FCR so I 
can review & send to EPA for approval. 
Thanks 

-----Original Message-----
From: PETER RAMANAUSKAS [SMTP:RAMANAUSKAS.PETER@epaniail.epa.gov] 
<mailto:[SMTP:RAMANAUSKAS.PETER@epamail.epa.gov]> 
Sent: Friday, June 25, 19992:27 PM 
To: freeman cd@crane.navy.mil <mailto:freeman cd@crane.navy.mil> 
Subject: FCRs 

Hi Chris, 

Regarding the FCRs that you gave me on Thursday: 

For the FCR pertaining to Transportation of Excavation Equipment from Mine 
Fill A to Mine Fill B: The only thing I think needs to be done is to modify 
the "When moving equipment to Rockeye or ABO ... " sentence to explain that 
these decontamination procedures will be followed at the conclusion of 
excavation activities (i.e. when the excavating equipment will be prepared 
for transportation off-site). Otherwise it seems fme. 
You can FAX or Email me the modified FCR so i can approve it quickly as I 
remember Lance mentioning he was going to be moving the equipment within a 
fewdays. I will be mit on Monday (I won't be at home either) and Tuesday 
through Friday I have a training class, but I will try to stop in the office 
during breaks to check for this modification and sign-off on it. 
I'm afraid I won't get to the remaining two FCRs before the end of today, 
but I will turn my attention to them next week. I'll keep you posted. 
Thanks much & hope you had a good weekend! 
Pete 

6/28/99 



10. PAGE 2/2 JUL-07-99 15:02 FROM: I f Crall\~ Naval Surface W;;rfare Center 
._------EJOC Contract N622467-96-D-OOSf' 

ToiTest, l,IC. 

FIELD CLARIFICATION REQ~Sr, ,(FCR)', ' 
. . .' .. 

Delivery Order No.: Subcontract No.: FCRNG.: 
FCOJ N/A FC03-FCR~FS018 Rev.l 

Page I of 1 TraDSportatiOD olExa-vanon EquipmeDt from Mine Fill A to Minc:FDI B 
RefereDee Documents: 
Full-Scale OperationaJ Plan fo~ S~i~ Bi~remediation Facility. March. 1998 Rev ... 2 
:Problem I Change Dest'riptioD: 
Field SOP 7.0, Section 32, I in Appenc6x,O of the PSOP requires that excavation' equipment be tUlly decontaminated priOl' to exiting 
tho exclusion zone. This pi CK:edure would apply ~hcn moving equipment from MJpo'Fill A'to' M'me Fill 'D. However me soil profile 
at Mine Fill B is similar to I bat of Mine Fill A and the constituents of concern are exactly She same at both sites (explosives, metals, 
and volatilt'S). ModifiaItiO.l of the decontamination proccdun" when moving cquipl:iteDt from Mine Pill A to Mine FUI B as outlined 
below would prevent the 8' neration and subsequent disposal of contaminated w~ water. 

Initiated Signamre: 
by 

Resolution: 

'I~~ TolTest, In.c' .' '" 

Amend Field SOP 7.0, Sec! ion 32,1 in Appendix D of the FSOP as follows: 

lr>ate: 6128/99 

IMert the following senten, e at the end oftbe first paragraph: "When moving equ.ipment to Rockeye, Ammunition Burning Grounds. 
or when preparing equipmt 4t for off-site transportation, the following dccosafamiJ.I~OD ~~ ,apply;w 

~rt the following after DI,mba- 5 oftbiS sCCtion: 
.en moving excavation e'luipment to Mine Fill B from. Mine FiU A, decontamination wiD proceed as follows: 

1. Sweep or brush allloo:,e din offlbc exterior and interior ofthc equipment. 

2. Remove excess soil from wheelS, ~r,bu,~ketsJ'and other exposed equiJimentparts'with sho~. 

3. Place 6 mll plastic &bet'ting oil bed:of:h1mspoJ1 tluclc to include a sutllcicnt 8JnOUDt to wrap around eqWptQent. 

4. After loading equipmeJot onto transpor1 tnlQ)c. wrap all wheel, tracks. buckcts, and other exposed contaminated pans with 
plastic sheeting. 

5. Visually inspect the eqlupment to t:PS'UJ'e all contamination is covered prlot to leaving the site. 

" 

, ' . 
. ,', . 

Approval Signature: Date; Approval by Si$OAture: Date 
by ROICCINT~ 

TolTest, or RPM 
PM 

Lance Pars. lDS ,B~t:RobertsOD ' 
Approval Signature: .nate; Approval by 'Signatnrc: Date: 
by TolTest EPDECOTR. 
"ClSHSO 

Debbie Lei l~ty Christine F~man 

C" 
Adti~- R • 

~~~ 
./"J _ 7':Y1? .. ", 

" ~~ 
, " ' " -,. -..,-' .. ~ 



· 
tFane Naval Surface Warfare Center EJOC Contract N622467-96-D-0052 

TolTest. Inc. 

FIELD CLARIFICATION REQUEST (FCR) 

Delivery Order No.: Subcontract No.: FCR No.: 
FC03 N/A FC03-FCR-FS018 Rev. I 

Transportation of Excavation Equipment from Mine Fill A to Mine Fill B Page 1 of 1 

Reference Documents: 
Full-Scale Operational Plan for Soils Bioremediation Facility. March 1998 Rev. 2 

Problem I Change Description: 
Field SOP 7.0, Section 3.2.1 in Appendix D of the FSOP requires that excavation equipment be fully decontaminated prior to exitin~ 
the exclusion zone. This procedure would apply when moving equipment from Mine Fill A to Mine Fill B. However the soil profilf 
at Mine Fill B is similar to that of Mine Fill A and the constituents of concern are exactly the same at both sites (explosives, metals. 
and volatiles). Modification of the decontamination procedure when moving equipment from Mine FilI A to Mine FilI B as outlined 
below would prevent the generation and subsequent disposal of contaminated waste water. 

Initiated Signature: Organization: TolTest, Inc. Date: 6/28/99 
by 

Resolution: 
Amend Field SOP 7.0, Section 3.2.1 in Appendix D of the FSOP as follows: 

Insert the following sentence at the end of the first paragraph: "When moving equipment to Rockeye, Ammunition Burning Grounds 
or when preparing equipment for off-site transportation., the following decontamination procedures apply:" 

~nsert the following after number 5 of this section: 

en moving excavation equipment to Mine Fill B from Mine Fill A, decontamination will proceed as follows: 

1. Sweep or brush all loose dirt off the exterior and interior of the equipment. 

2. Remove excess soil from wheelS; tracks, buckets, and ·other exposed equipment parts with shovels. 

3. Place 6 mil plastic sheeting on bed of transport truck to include a sufficient amount to wrap around equipment. 

4. After loading equipment onto transport truck, wrap all wheel, tracks, buckets, and other exposed contaminated parts with 
plastic sheeting. 

5. Visually inspect the equipment to ensure all contamination is covered prior to leaving the site. 

Approval 

!71: 
Date: Approval by Signature: Date 

by ROICCINlR 
~ 

cJl't/ 
ToITest,/ ?,/ft or RPM /' 

PM . ~ ~~ ~ 

/ / 7r1nce P sons Brent Robertson 
Ap~~ Signature:· Date: Approval by Signature: Date: 

by TolTest 
4JLAL// ~fio/ 

EPDECOTR 

~d~ D !W~ G4W! QC/SHSO 
(//:2r/99 

Debbie Leighty Christine Freeman 

.. Additional Reviews: By/Date 

n- ~~tor ApproVal/Notification Recommended: 
Yes No 0 
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: 
NA VF AC Southern Division! District n RAC ORIGINAL Morrison Knudsen Corporation 

-
FIELD CLARIFICATION REQUEST (FCR) . 

Delivery Order No.: Subcontract No.: FCRNo.: 
4324-0009 N/A 4324-0009-FCR-FS004 

EXCA VA nON OF SOIL AT Bun.DING 165 (MINE FILL B) Page 1 of 11 
Reference Documents: 
FuU-Scale Operational Plan for Soils Bioremediation Facility, March 1998 Rev. 2 
Quality Assurance Project Plan for Full-Scale Operations at the Bioremediation Facility, March 1998 Rev. 2 

Problem I Change Description: 

The CAAA will be installing three new utility lines (electrical service and water) and one tunnel at Building 
165 - Mine Fill B (as shown in the attached drawing). The work is expected to start during the first week of 
June 1998. 

Therefore, there is a need to establish a plan for excavating soil to facilitate the installation of the new utility 
lines and twmel at Building 165 - Mine Fill B. 

NOTE: A complete Soil Excavation Plan for Mine Fill B (Buildings 165, 166, 167, 171, 172, and 173) will be 
developed and issued for approval at a later date . 
. . 
.; 

oJ 

Initiated .Signature:~11J!b-- ~ Organization; Morrison Knudsen Date: 515198 
by ~_.J1~~ Corporation 

Resolution: 
, 

Proceed with soil grid layout, sampling, excavation, screening, and transportation per the attached procedure. 

Proceed with treatment of soil per the referenced documents. 

If this FCR affects a subcontract, indicate em number: lilA 
Approval 

S~pIQ~ Date: Approval by Signature: Date 
by MKPE sfrf,9' ROICCINTR 

or RPM 
Approval 

SO~ 
Dale: Additional Reviews: BylDatc 

byMK S/71'ir ~.0.~ 0';~" PJM 
Approval Signature: Date: e",~ 1'",1. ~.,J. - AiIWC. 
byMK (>~.~ ~~ s-I,/'8 QC 

Approval Signature: \ ,~ Date: 
d....A ...IL _A#_ /~~ ""MK 

-- - - ~ . 

t-;~pptova)/NOtHicati .. Recomm~~~L;r/) "c~ 
Yes No 0 C, - • ,.......JM..~ ~.,q 

,t;;RZ-~ .... ¢.J-j9¥" 

A:FCRFS004.D'OC 
", 



Crane Naval Surface Warfare Center EJOC Contract N622467-96-D-0052 

TolTest. Inc. 

I 

'\ 
FIELD CLARIFICATION REQUEST (FeR) 

Delivery Order No.: Subcontract No.: FeR No.: 

FC03 N/A FC03-FCR-FS017 Rev. 0 

Formation of windrow with Mine FUI A and Mine FUI B soils Page 1 of 1 

Reference Documents: 
Full-Scale Operational Plan for Soils Bioremediation Facility, March 1998 Rev. 2 
Problem I Change Description: 
The contaminated soil excavated frOOl Bldg. 165 at Mine Fill B (approx. 20 tons) is stored in the North compost building at the 
Biofacility separate from the Mine Fill A soils. This stockpile bas impacted operations at the Biofacility in two ways: I) it has been 
moved several times to accommodate equipment maneuvering and placement of the shortened windrows; and 2) of primary 
importalU, it prevents full utilization of the building for stockpiling of Mine Fill A soils because it requires an inordinate amount of 
floor space given its small size. 

Initiated Signature: Organization: TolTest, Inc. Date: 6/23/99 
by 

Resolution: 

Comments to FCR-FSOO4 dated 515198 (attached) by Carol Witt-Smith of EPA Region V imply that Mine Fill B and Mine Fill A 
soils can be mixed in one windrow (see the end of the first paragraph of Section 8 of the Soil Excavation for New Utility and Tunnel 
Installation at Building 165). Furthermore, the soil profile at Mine Fill B is similar to that of Mine Fill A and the constituents of 
concern are exactly the same at both sites (explosives, metals. and volatiles). There are PCBs present at Mine Fill B however they 
were not a constituent of concern at Building 165. Therefore to alleviate the problems associated with the Mine B stockpile. this 
!;oil will be blended with soil from Mine Fill A to form one windrow. The disposition of this windrow, as with all other windrows, 

)be tracked, logged, and reported to the NSWC Crane EPD. 

Approval 

~A2~ 
Date: Approval by Signature: Date 

. by ROICCINTR 

T~Tl 6jZ-yf1 or RPM 
PM 

./ ce Parsons Brent Robertson 
Approw Signature: Date: Approval by Signature: Date: 

by TolTest 

~~ tsrJ3199 EPDECO~5~ V ~tA-vt o/2J;W QC/SBSO 

Debbie Leig/ty Christine Freeman 

Additional Reviews: BylDate 

ReguJilor ApprovailNotification Reco~ A. ~ 
Yes No 0 . ..J1I!J&7~ ~ ~!?tlttr .... 
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PM shall follow the reporting requirements described in PHSP 04.1. The PS shall 
conduct a critique of the incident with selected TolTest and Subcontractor personnel as 
soon as possible after critical management of the incident is complete. The PS and 
SSHO will develop lessons learned and communicate them to all affected personnel. 

3.3 TolTest Site Safety and Health Officer 
The TolTest SSHO, Ms. Debbie Leighty, is responsible for the day-to-day 
implementation of the SSHP, and verification of compliance with the SSHP and all 
applicable occupational safety and health rules and regulations. In the event that Ms. 
Leighty is unavailable, the Project Manager or Mr. Travis Nowak will fill in. The Project 
Manager also has the option to appoint another TolTest employee to fill in temporarily. 
The SSHO has the authority to suspend work at any time if there is an imminent threat 
to the health and safety of project workers or the general public. The SSHO shall 
assure the Navy's designated authority at the site is notified immediately of any 
accident including spills. The SSHO shall assist in the accident investigation effort and 
shall have final approval authority for accident reports. The TolTest Work Plan 
document describes in detail the role and responsibilities of the SSHO on this project. 
The SSHO, in conjunction with the Corporate Health and Safety Manager, are 
responsible for making modifications to the plans and recommending changes to the 
work tasks if they affect safety and health. The SSHO is responsible for ensuring that 
all required sampling/monitoring is performed and that all required safety and health 
documentation is maintained. 

3.4 Nearest Emergency Medical Facility 

Directions to the On-Site NSWC Medical Department: 

The NSWC Fire Department coordinates the on-site ambulance service. The Medical 
Department is located in Building 12, off of road H-2, just north of H-5. See Figure A-1. 

Directions to Bedford Medical Center: 

From the Bloomington Gate, head east on Highway 58 to the city of Bedford, turn left 
onto 16th. This Gate is open 24 hours. The approximate distance to hospital is 22 
miles. 

NSWC Crane 
SWMU-12114, Mine Fill A 
SWMU-13J14, Mine Fill B 

.Slte SpeCific Health & Safety Plan A2·19 06/14/99 



, 
Cr~ne Naval Surface Warfare Center 

TolTest, Inc. 
EJOC Contract N622467-96-D-0052 

FIELD CLARIFICATION REQUEST (FCR) 

Delivery Order No.: Subcontract No.: FCRNo.: 
FC03 N/A FC03-FCR-FS016 Rev. 0 

TolTest Site Safety and Health Officer Page 1 of 1 

Reference Documents: 
Site-Specific Safety and Health Plan, March 1999 Rev. 0 
Problem I Change Description: 

Revise the entire Site-Specific Safety and Health Plan to include the name of our new Site Safety and Health Officer, Debbie Leighty. 
Also revise it to include the appointing of substitute Site Safety and Health Officers by the Project Manager, if needed. _~ ___ -

Initiated I Si~ature: tJ 
by ~r~~ 

Organization: IolIest, Inc. Date: 6/15/99 

Resolutio '/ 
Amend the SHP Section 3.3 as follows: 

3.3 TolTest Site Safety and Health Officer 

The TolTest SSHO, Ms. Debbie Leighty, is responsible for the day-to-day implementation of the SSHP, and verification of 
compliance with the SSHP and all applicable occupational safety and health rules and regulations. In the event that Ms. 
Leighty is unavailable, the Project Manager or Mr. Travis Nowak will fill in. The Project Manager also has the option to 
appoint another TolTest Associate to fill in temporarily. The SSHO has the authority to suspend work at any time if there is 
an imminent threat to the health and safety of project workers or the general public. The SSHO shall assure the Navy's 
designated authority at the site is notified immediately of any accident including spills. The SSHO shall assist in the accident 

) investigation effort and shall have fmal approval authority for accident reports. The TolTest Work Plan document describes 
in detail the role and responsibilities of the SSHO on this project. The SSHO, in conjunction with the Corporate Health and 
Safety Manager, are responsible for making modifications to the plans and recommending changes to the work tasks if they 
affect safety and health. The SSHO is responsible for ensuring that all required sampling/monitoring is performed and that 
all required safety and health documentation is maintained. 

Approval bZigna e: 

by ~ ToiTest, 
PM IkvWU (tv1N-? 

/ / Lance arsons 
Approlltd Signature: 

by TOITest(rr;;M;i!tif 
QClSHSO r-' ~ " 

Debbie Leig ty 

L 

Date: 

Date: 

Reguolator Appro~l!Notification Recommended: 
Yes No .00 

:~~~~ I ~~., i /J~J 
~ _,;;or ~~!>f'h, 
Brent Rob rtson l' 

Additional Reviews: BylDate 



Crane-Naval Surface Warfare Center EJOC Contract N622467-96-D-OOS2 
. TolTest, Inc. 

FIELD CLARIFICATION REQUEST (FeR) 

Delivery Order No.: Subcontract No.: FCRNo.: 
FC03 N/A FC03-FCR-FSO 15 Rev. 0 

Exposure Monitoring! Air Sampling Program, Biological Hazards Air 
Sampling Campaigns 
Reference Documents: 
Site-Specific Safety and Health Plan, March 1999 Rev. 0 
Problem I Change Description: 

Page of 1 

Revise Section 7.3.2 of the Site-Specific Safety and Health Plan, "Biological Hazards" to exclude the requirements for two time
integrated air sampling campaigns and replace with visible monitoring. 

Initiated 
by 

Resolution: 

Signature: 

Amend the SSHP Section 7.3.2 as follows: 

Organization: TolTest, Inc. Date: 5/6/99 

7.3.2 Biological Hazards Quarterly inspections will be perfonned by the SSHO inside the Bioremediation Facility for the visible 
signs of bioaerosols. These inspections will include monitoring of all personnel who have access the facility, for the signs 
and symptoms of potential over-exposure of bacteria and fungi (yeasts and molds). If evidence shows a potentially high 
level of bioaerosols, then air sampling campaigns will be initiated . 

. 2.1 Air Sampling Campaigns will be discussed with an Industrial Hygienist familiar with microbiology and related sampling 
methods. If sampl~g proves to be necessary, only approved methods will be used. 

Approval 
by. 

TolTest, 
PM 

Travis Nowak 

Regulator ApprovaL'Notification Recommen 
Yes No 

Date: 

Date: 

Approval by 
ROICCINTR 

or RPM 

Approval by 
EPDECOTR 

Date 

Signature: Date: 

a~ 1). ~ ~/7/9'1 
Christine Freeman 

Additional Reviews: BylDate 
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FIGURE 1-4 
ROCK DECONTAMINATION WATER AND DISPOSAL 

DECISION-MAKING FLOWCHART 

THIS FLOWCHART APPLIES TO THE EXCAVATION SITE ROCKS 

EXCAVATION ROCKS 
SCREENED FROM SOIL 

I 
I 

,!. 

WASH ROCKS ( *8* 
(Use Section 7.0 and SOP 7.0 
Appendix D and QAPP 
Procedures) 

I 
I 

,!. 

Rocks to be returned to SWMU of origination?'----+) Yes ~ Place in excavation and cover with minimum 
two feet of finished compost 

I 
NO 
I 
I 
,!. 

SAMPLE FINAL RINSE WATER 
(Use CAPP procedures for lab analysis, 
Section 1.3 parameters) 

I 
I 
,!. 

ARE THE RESULTS ALL NON-DETECT?~ Yes ~ Rocks may be disposed of without use restrictions 

I 
NO 
I 
I 

,!. 

WHAT REMEDIAL GOALS ARE MET? 
(See Tables 1-4a and 1-4b, Section 1.3) 

I 
GO TO *A* 

NSWCCRANE 
BIOREMEOIATION FACILITY 
FULL-SCALE OPERATION PLAN 1-218 02125/98 



Crane l'J"aval Surface Warfare Center EJOC Contract N622467-96-D-0052 . ToITest, Inc . 
. 

FIELD CLARIFICATION REQUEST (FCR) 
, 

Delivery Order No.: Subcontract No.: FCRNo.: 
FC03 N/A FC03-FCR-FS014 Rev. 0 

Disposition of Rocks Excavated with Contaminated Soils P_age I of 1 

Reference Documents: 
Full-Scale Operational Plan for Soils Bioremediation Facility, March 1998 Rev. 2 
Problem I Change Description: 
Require final clarification / disposition of rocks excavated with contaminated soil at the excavation sites. Current rock decontamination 
procedures are labor intensive (multiple washes and rinses are required for every rock) and generates an excessive amount of 
contaminated rinse water. Special approval is then required for disposal of this potentially contaminated rinse water. Analysis of the 
rinse water for disposal characterization must meet drinking water standards, which are restrictive since cleanup goals at the excavation 
sites are to industrial use standards. Realistically these drinking water standards are difficult to meet with this decontamination 
procedure ensuring that special procedures and approvals will be required for final di~osition of the rocks. 

Initiated Signature: Organization: TolTest, Inc. Date: 4/23/99 
by 

Resolution: 
Amend the FSOP Section 7. I . I as follows: 

Change the third and fourth sentence of the first paragraph to "The separated rocks will be containerized and transported to the 
Biofaci1jty Truck Wash decontamination bay. The rocks will be thoroughly rinsed with a high pressure, low volume sprayer to remove 
all visible soil contamination as descnbed in Field SOP 7.0 in Appendix D of this plan." 

Change the second paragraph to "Rinse water will be collected in the wash bay sump for use on the windrows as described in Field I SOP 6.0 in Appendix D of this plan. If the rocks are to be placed in other than the SWMU of origination, final rinse samples will be 
collected and analyzed to determine the cleanliness of the washed rocks as described in SOP QAPP 2.0 of the approved QAPP for full 

! SCP'- Operations. Figure 1-4 provides the decision-making flowchart for the rock decontamination. 

• e Figure 1-4 of the FSOP and replace with the revised Figure 1-4 (attached) . 

Amend the FSOP Field SOP 7.0, Section 3.2.~ as follows: 
A) Delete number I through 8. 
B) Insert the following: 

1) Containerize the rocks and transport to the Biofacility Truck Wash decontamination bay; 
2) Place the rocks on a metal screen or grate to protect the concrete base of the wash bay; 
3) Utilize a high-pressure low-volume sprayer to remove all visible soil contamination. Allow rinse water to drain into the wash 

bay sump. 
4) Utilize the rinse water from the wash bay sump on the windrows as described in Field SOP 6.0 in Appendix D of this plan. 
5) Return the rocks to the SWMU of origination and place in the bottom of an open excavation. Cover with no less than three /' 

feet of finished compost. Log and map the area and grid where the rocks were placed. . ~WO 
6) If the rocks are to be placed in an area other than the SWMU of origination, then collect final rinse samples for off-site 

laboratory analysis per SOP QAPP 2.0 in the approved QAPP for Full-Scale Operations. The same volume of water shall be 
used Del" volume of rock for each tinaI rinsinjl. 

Approval Signature: Date: Approval by Signature: Date 
by ROICCINTR 

TolTest, or RPM 
PM 

Lance Parsons Brent Robertson 
Approval Signature: Date: Approval by Signature: Date: 
by ToITat EPDECOTR 
QClSHSO 

Travis Nowak Christine Freeman 
Additional Reviews: BylDate 

~'ElJ A" Appro~Jtification n en~ • ~IJ,J£~ ~}~ 1'U>tJO/]' Yes No M~~/-f./~ I rn. , 
)eJ~/I1J ,Pyc:S 4fr~r ft/.J 7~r'{JvJI ~ ;;i.{~£~r ~:p' ~~ 

~ 2~~ 97 ~ / 



Crane Naval Surface Warfare Center EJOC Contract N622467-96-D-0052 
.- . - TolTest, Inc. , 

~ 

FIELD CLARIFICATION REQUEST (FCR) 

Delivery Order No.: Subcontract No.: FCRNo.: 

FC03 N/A FC03-FCR-FSOI4 Rev. 0 

Disposition of Rocks Excavated with Contaminated Soils Page 1 of 1 

Reference Documents: 
Full-Scale Operational Plan for Soils Bioremediation Facility, March 1998 Rev. 2 
Problem I Change Description: 
Require fmal clarification I disposition of rocks excavated with contaminated soil at the excavation sites. Current rock 
decontamination procedures are labor intensive (multiple washes and rinses are required for every rock) and generates an excessive 
amount of contaminated rinse water. Special approval is then required for disposal of this potentially contaminated rinse water. 
Analysis of the rinse water for disposal characterization must meet drinking water standards, which are restrictive since cleanup goals 
at the excavation sites are to industrial use standards. Realistically these drinking water standards are difficult to meet with this 
decontamination procedure ensuring that special procedures and approvals will be required for fmal disposition of the rocks. 

Initiated Signature: Organization: TolTest, Inc. Date: 4/23/99 
by 

Resolution: 
Amend the FSOP Section 7.1.1 as follows: 

Change the third and fourth sentence of the first paragraph to "The separated rocks will be containerized and transported to the 
Biofacility Truck Wash decontamination bay. The rocks will be thoroughly rinsed with a high pressure, low volume sprayer to 
remove all visible soil contamination as described in Field SOP 7.0 in Appendix D of this plan." 

Change the second paragraph to "Rinse water will be collected in the wash bay sump for use on the windrows as described in Field 
SOP 6.0 in Appendix D of this plan. If the rocks are to be placed in other than the SWMU of origination, fmal rinse samples wiII be 
collected and analyzed to determine the cleanliness of the washed rocks as described in SOP QAPP 2.0 of the approved QAPP for full 
'cale Operations. Figure 1-4 provides the decision-making flowchart for the rock decontamination. 

emove Figure 1-4 of the FSOP and replace with the revised Figure 1-4 (attached). 

Amend the FSOP Field SOP 7.0, Section 3.2.2 as follows: 
A) Delete number 1 through 8 .. 
B) Insert the following: 

1) Containerize the rocks and transport to the Biofacility Truck Wash decontamination bay; 
2) Place the rocks on a metal screen or grate to protect the concrete base of the wash bay; 
3) Utilize a high-pressure low-volume sprayer to remove all visible soil contamination. Allow rinse water to drain into the 

wash bay sump. 
4) Utilize the rinse water from the wash bay sump on the windrows as described in Field SOP 6.0 in Appendix D of this plan. 
5) Return the rocks to the SWMU of origination and place in the bottom of an open excavation. Cover with no less than two 

feet of fmished compost. Log and map the area and grid where the rocks were placed. 
6) If the rocks are to be placed in an area other than the SWMU of origination, then collect fmal rinse samples for off-site 

laboratory analysis per SOP QAPP 2.0 in the approved QAPP for Full-Scale Operations. The same volume of water shall be 
used per volume of rock for each final rinsing. 

" Approval erure: Date: Approval by 

&~ 
Date 

by ROICCINTR 

'l3}' TolTest, ~!f~ j27/?f or RPM 

PM ;; 
Brent Robertson 

Approval Signature: Date: Approval by Signature: Date: 
by TolTest ~(~ ~/d"7/qC) 

EPDECOT~ U. ~~ ~~r QClSHSO - ~, ~ 
Travis Nowak. Christine Freeman 

Additional Reviews: BylDate 

I .... egulator ApprovallNotification Recomm,2ded: 

~t~n.Aiv/e / ..... .1 ..... .) Yes 0 No 0 Se.e n:t:/"A ~ ~ d fli2flr~ VIA...2 LL 
{. 

(/ '" I 



APR-22-SS 14.44 FROM • 10. PACE 1/2 . , .. 
Crane Naval Surface Wm:fare Center EJOC Contract N622467·96·D·OOS2 

TolTest,lnc. 

') FIELD CLARIFICATION REQUEST (FCR) 

Delivery Order No.: Subcontract No.: FCRNe.: 
FeD3 N/A FC03·FCR·FS013 Rev. 0 

stli Windrow on East side of BUilding N Page 1 of 1 
Reference Documents: 
Full~Scalc Operational Plan for Soils Bioremediation Facility, March 1998 Rev. 2 
FuJI·Scale QAPP 21 98 Rev. 0 
Problem / Change Description: 
Utilize the east-end of the North building for construction of shortened windrows. 

Initiated I Signature: Organization: TolTest, Inc. Date: 4112/99 
by 

Resolution: 
Each windrow (one on the north andlor south side of building) will be unto itself (not one windrow consisting 
of two short segments), eliminating the need to amend Section 5.1.2 "Sample identification of the 
FS QAPP 3 /98 Rev. 2". Each windrow will be constructed in the same manner as a full length windrow, only 

shorter. The length will be approximately] 25 feet between colwnns 1 and 7 (see attached drawing). Sample 
locations will be located at columns (cross sections) 3 and 5, all other sampling procedures will remain the 
same. The SCARAB tum area will be in the Wlcontaminated zone between colwnns 7 and 9. Contaminated soil 
will be contained between columns 9 and 13. down-gradient of the windrows. 

) --- - ----.- .-
,. __ , ._ •••• '0_ .• .... - - . 

OPTIOIVol FORM 98 (7~IIO) 

FAX TRANSMITTAL J 101 P<l9er.. . c:::z 
TOa he-erli&t.#\ FIOOl arc ( W:I(-5,;I(;t( 

";5 
DaptJ~~ Ptoor>e

M312_ gg? ~ ,TC' 
p.:> c......-

FItX' ~ /2 3~-'3 « 7 rf~ 
FGg1:< ~Sy 'I ( 77 
NSN ra.D_D1 -317-736e S09II-101 GENERAL SERVICES I>J)MINISTAATION 

Approval S7: Date: Approval by Signature: Date 
by ROICCINTR 

TolTest. k/~!Lvv-> 4/1z/97 Or RPM 
PM t 

Lance Parsons Brent Robertson 
Approval Signature: Date: Approval by Signature: Date: 
by TolTest ~;?dL EPDANTR tklSjAR ;0. ~~ ~/ftl QCISHSO 

O~·la-q,. 
Travis Nowak Chris Freeman 
Signature: Dare: AdditionBl Reviews: BylDate 

~ /7 

Regularor AppTovallNotifitation Reco~ded: ~.,~~ Y.h,A~ .. ~l8J No 0 .~ ... ;!t/;/~ e4 
I ./ \ ...... 
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. . 
DEPARTMENT OF THE NAVY 

CRANE DMSIDH 

NAVAL SURFACE WAAFME CENTER 

300 HIGHWAY 311 

CRANE. INDiANA .7522·5000 

'. 

IN AEP\.Y REFER TO: 

5090 

U.S. Environmental Protection Agency, Region V 
Waste, Pesticides, & Toxics Division 
Waste Management Branch 
Illinois, Indiana, and Michigan Section 
Attn: Ms. Carol Witt-Smith (DW-8J) 
77 West Jackson Blvd. 
Chicago, IL 60604 

Dear Ms. Witt-Smith: 

Ser 095/9080 
liS APi JiSI 

Crane Division, Naval Surface Warfare Center (NAVSURFWARCENDIV 
Crane) submits, as enclosure (1), three copies of the TolTest 
Mine Fill A (SWMU 12/14) and Mine Fill B (SWMU 13/14) Site 
Specific Safety and Health Plan (SSHP) - Appendix A2 for 
incorporation into the Final Full Scale (FS) Operational Plan 
(OP) for the Bioremediation Project. TolTest Inc. will forward 
to your office an electronic copy of the SSHP. A replacement 
page for page v of the FS OP Table of Contents is included as 
enclosure (2). Enclosure (3) is the required certification 
statement. 

NAVSURFWARCENDIV Crane point of contact is 
Ms. Christine D. Freeman, Code 09511, telephone 812-854-4423. 

Sincerely, 

~..::t-(~ 
Director. a.Diq ,d'lJi:JC r_lIl1~ 
Ey direc'''' of.' -. 

Encl: Cba Cos; •• da' 

(1) Appendix A2 - SWMUs 12/14 & 13/14 SSHP 
(2) Replacement page for FS OP Table of Contents page v 
(3) Certification Statement 

Copy to: 
ADMINISTRATIVE RECORD (2 copies) 
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Crane Naval Surface Warfare Center EJOC Contract N622467-96-D-0052 
To/Test, Inc. 

') FIELD CLARIFICATION REQUEST (FeR) 

Delivery Order No.: Subcontract No.: FCRNo.: 
FC03 N/A FC03-FCR-FSO 12 Rev. 0 

TolTest Site Health and Safety Plan Page I of I 

Reference Documents: 
Full-Scale Operational Plan "for Soils Bioremediation Facility, March 1998 Rev. 2 
Problem I Change Description: 
TolTest, Inc. has transitioned into assuming responsibilities of onsite activities at the Bioremediation Facility, 
Mine Fill A and Mine Fill B excavations. TolTest Site Specific Health and Safety Plan will need to be inserted 
into the Full Scale Operational Plan. The Table of Contents in the Full Scale Operational Plan for "v" will need 
a replacement page. 

If 

Initiated ~ature: 'g Organization: TolTest, Inc. Date: 3/26/99 
by 'Jl~ AIL M,-v-? 

Resolution. 

Attached to this Field Change Request are a Site Specific Health and Safety Plan that will be inserted as section 
"Appendix A2" and also a replacement page for Table of Contents "v". 

J .J'I I 
Approval 

lZru$/t~ 
Date: Approval by s;gnaM:lli/J Date 

by ROICCINTR 

,)?~;4~ TolTest, V:z9jtf7 or RPM 6 r v-v PM /- ITvr_ 

Approv8Jl' Signature: Date: 

~:~';.~~ dl::?.u- D. ~a;;:N9' by TolTest '-f~~~u// /k A' ()g/~c:;m QC/SHSO 
Approval Signature: Date: Additional Reviews: BylDate 
by TolTest 

3j~tf/ftf Proj SPT. b·fJ.,HMJI Iu'A'/.-. ~ . 
RegUlator ApprovaIllAotificatfdn Recommended: I 

,. J No M 
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NSV RANE 
BIOF-ACILITY 

WINDROW PERCENT REDUCTIONS 
Windrow M-O 12 

SL 10-1 10-2 10-3 12-1 12-2 12-3 Windrow Averages I Goals 
Day UU U( 'Yo rea UU U( 'fared UU U( 'Yorea UU U( 'Yo rea UU U( '¥orad UU U( 'fa rea UU UI 'Yored I Res. lind. 
HMX 44.7 2.2 95.011 28.5 11.13 71.47 27.4 12.1 55.84 26.1 2.45 90.6t 32.3 2.2 93.19 15.1 2.65 112.45 29.02 4.96 82.92 HMX 3300 34000 
RDX 136 1 99.26 80.5 2.61 96.76 88.6 1.96 97.79 101 1 99.01 111 2.74 97.53 59.5 1.01 98.30 96.10 1.72 98.21 RDX 4 17 
rNB .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 0.25 0.25 0.00 TNB 3.3 34 
ONB .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00· .25 .25 0.00 .25 .25 0.00 0.25 0.25 0.00 DNB 6.5 68 

TETRYl .65 .65 0.00 .65 .65 0.00 .65 .65 0.00 .65 .65 0.00 .65 .65 0.00 .65 .65 0.00 0.65 0.65 0.00 TETRVL 650 6800 
NB .26 .26 0.00 .26 .26 0.00 .26 .26 0.00 .26 .26 0.00 .26 .26 0.00 .26 .26 0.00 0.26 0.26 0.00 NB 18 94 

TNT .825 .25 69.70 .25 .25 0.00 .25 .509 ·'03.80 .822 .25 69.59 .966 .882 8.70 .651 .25 8'.80 0.63 0.40 36.48 TNT 15 64 
4ADNT .25 .25 0.00 1.07 .25 76.64 1.92 .25 86.98 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 0.67 0.25 62.41 4ADNT 65 680 
2ADNT .831 .25 69.92 1.27 .25 80.31 2.5 .25 90.00 .25 .25 0.00. 1.38 .25 81.88 .25 .25 0.00 1.08 0.25 76.86 2ADNT 130 1400 
26DNT .26 .26 0.00 .26 .26 0.00 .26 .26 0.00 .26 .26 0.00 .26 .26 0.00 .26 .26 0.00 0.26 0.26 0.00 26DNT 65 680 
24DNT .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 . .25 .25 0.00 .25 .25 0.00 0.25 0.25 0.00 24DNT 130 1400 

2NT .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00. .25 .25 0.00 .25 .25 0.00 0.25 0.25 0.00 2NT 650 6800 
4NT .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 0.25 0.25 0.00 4NT 650 6800 
3NT .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 0.25 0.25 0.00 3NT 650 6800 

PETN .25 .25 0.00 .42 .25 40.48 .25 .25 0.00 .25 .542 -"8.10 .25 .25 0.00 .657 .328 50.08 0.35 0.31 9.97 I PETN to be dete.mlned 

M-012 was nol fuillengih because Ihe windrow mixing equipmenl broke down aller forming Ihe windrow allhese Iwo cross seclions 

1 'glectlon limits 
-uay UO 07 

HMX 2.2 -2.2 SL • sample location 

RDX I 1 
TNB is 25 
iiNe I- '5 .25 

DaYI 00 07 
Dilullon ractor 2 2 

, ':IR7t. I- .u5 .65 
NB .26 .26 

TNT .25 .25 
",ONT .25 .25 
"DNT .25 .25 
-1UNI .::'6 .26 
16m ~'5 .25 
iNr '--.• ;5 .25 
"NT .25 .25 
3UI .2~ .25 

';ffii .25 .25 

.... n","nl\hln'.ril\'"I1"rI\RF~11I TS XI.S 
A II ___ • • 11 .... :_ 



Wioodrow M·013 
rL 03·1 03·2 03·3 

r-ry- 00 07 'Yo red 00 07 'Yored 00 07 
r-tuJx 39.8 2.2 94.47 31.5 7.04 77.65 41.2 2.2 
~ 213 1 99.53 144 5.37 96.27 199 1 

TNB .25 .25 0.00 .25 .25 0.00 .25 .25 
DNB .25 .25 0.00 .25 .25 0.00 .25 .25 

: TETRYL .65 .65 0.00 .65 .65 0.00 .65 .65 
NB .26 .26 0.00 .26 .26 0.00 .26 .26 

'TNt .735 .25 65.99 1.23 .25 79.67 .821 267 ;i'iNT .25 .25 0.00 .25 .525 ·110.00 .25 .25 
"',[)NT .25 .25 0.00 .25 .25 0.00 .25 .25 

'IJNT .26 .26 0.00 26 .26 0.00 .26 .26 
IDNT .25 .25 0.00 .25 .25 0.00 .25 .25 
2NT .25 .25 0.00 .. 25 .25 0.00 .25 .25 
4NT .25 .25 0.00 25 .25 0.00 .25 .25 
3NT .25 .25 0.00 .25 .25 0.00 .25 .25 , r" , 1.1 .25 77.27 .732 .25 65.85 .25 .25 I 

, flI3 was I'hr.ed in front of M-012 and thus was not a full length windrow 

Detection limits 
day UU 07 

I-- HMX 2,2 ~,2 

RDX 1 1 
TNB .25 .25 

Dayl 00 I 07-~ 
Dilution factor 2 2 

DNB ,25 .25 
TEIRYL ,65 .65 

NB .26 .26 
r- rNT .25 .25 
4ADNT .25 .25 
2ADNT .25 .25 
26DNT .26 .26 
24DNT .25 .25 

;NT .25 .25 
4NT .25 .25 

'''1' ,25 
rrm .25 .' . .c 

'Yored 00 
94.66 26.4 
99.50 159 
0.00 .25 
0.00 .25 
0.00 6.43 
0.00 .26 

67.48 .786 
0.00 .25 
0.00 .25 
0.00 .26 
0.00 .25 
0.00 .25 
0.00 .25 
0.00 .25 
0.00 .25 

NSWC CRANE 
BIOFACILITY 

WINDROW PERCENT REDUCTIONS 

05·1 05·2 05-3 
07 'Yored 00 07 'Yored 00 07 

2.2 91.67 20.5 2.2 89.27 23.7 2.2 
1.71 98.92. 120 1 99.17 153 1 
.25 0.00 .25 .25 0.00 .25 .25 
.25 0.00 .25 .25 0.00 .25 .25 
.65 89.89 3.55 .65 81.69 .65 .65 
.26 0.00 .26 .26 0.00 .26 .26 

9.71 ·1135.37 .25 .25 0.00 .709 25 
.25 0.00 .25 .25 0.00 .25 .25 
.25 0.00 .25 .25 0.00 .25 .25 
.26 0.00 .26 .26 0.00 .26 .26 
.25 0.00 .25 .25 0.00 .25 .25 
.25 0.00 .25 .25 0.00 .25 .25 
.25 0.00 .25 .25 0.00 .25 .25 
.25 0.00 .25 .25 0.00 .25 .25 
.25 0.00 .25 .25 0.00 .372 .25 

SL : sample laealion 

07-1 07·2 07-3 
%red 00 07 'Yored 00 07 %red 00 07 %red 

90.72 21.8 2.2 89.91 32.6 4.61 85.86 29.1 2.2 92.44 
99.35 85.4 1 98.83 146 1.25 99.14 136 1 99.26 
0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 
0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 
0.00 .65 .65 0.00 .65 .65 0.00 .65 .65 0.00 
0.00 .26 .26 0.00 .26 .26 0.00 .26 .26 0.00 
84.74 .436 .25 42.66 .792 .25 68.43 .53 .25 52.83 
0.00 .25 .25 0.00 .25 .704 ·181.110 .25 .25 0.00 -0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 
0.00 .26 .26 0.00 .26 .26 0.00 .26 26 0.00 
0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 
0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 
0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 

0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 
32.80 .25 .25 0.00 .28 .25 10.71 .25 .25 0.00 

SL Windrow Averages Goals 
uay IJU u( .,..rea Rea, nd. 

HMX 2P.62 3.01 89.85 HMX 3300 34000 

RDX 150.60 1.59 98,94 RDX 4 17 
TNB 0.25 0.25 0.00 TNB 3.3 34 
DNB 0.25 0.25 0.00 DNB 6,5 68 

TETRYL 1.61 0.65 59,74 TETRYL 650 6800 
NB 0.26 0.26 0.00 NB 18 94 

TNT 0.70 1,30 -86.47 TNT 15 64 
4ADNT 0.25 0.33 -32.40 4ADNT 65 1680 
2ADNT 0.25 0,25 0.00 2ADNT 130 1400 
26DNT 0.26 0.26 0.00 26DNT 65 680 
24DNT 0.25 0.25 0.00 24DNT 130 1400 

2NT 0.25 0.25 0.00 2NT 650 6800 

4NT 0.25 0.25 0.00 4NT 650 6800 
3NT 0,25 0,25 0,00 3NT 650 6800 

PETN 0.41 0,25 39.74 PETN 10 be determined 

I '" 



Windrow 5-010 
SL 03·1 03·2 03·3 
Day 00 10 'Yored 00 10 '!'ored 00 10 '!'orad 00 
HMX 14.9 2.2 85.23 11.2 2.2 80.36 11.3 2.2 80.53 17 
RDX 62.1 1 98.39 62.7 1 98.41 57.6 1 98.26 113 
TNB .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 
DNB .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 

TETRYL .65 .65 0.00 .65 .65 0.00 .65 .65 0.00 .65 
NB .26 .26 0.00 .26 .26 0.00 .26 .26 0.00 .26 

TNT .425 .25 41.18 .742 .25 66.31 .955 .25 73.82 .753 
4ADNT .483 .25 48.24 .553 .25 54.79 .645 .25 61.24 1.14 
2ADNT .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .418 
26DNT .26 .26 0.00 .26 .26 0.00 .26 .26 0.00 .26 
24DNT .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 

2NT .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 
4NT .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 
3NT .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 

PETN .25 .25 LlI·OQ... L-.25 .25 0.00 .25 .25 0.00 
- -

.25 

SL 09·1 09·2 09·3 
Day UU lU 'YorBil 00 lU 'Yored UU lU 'YorBil 00 

HMX 13.2 2.2 63.33 6.42 2.2 65.73 17.5 2.2 87.43 17.2 
RDX 68.5 1 98.54 37.4 1 97.33 97 1 98.97 49.9 
TNB .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 
DNB .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 

TETRYL .65 .65 0.00 .65 .65 0.00 .65 .65, 0.00 .65 
NB .26 .26 0.00 .26 .26 0.00 .26 .26 0.00 .26 

TNT .58 .25 56.90 .659 .25 62.06 1.38 .25 81.88 .778 
4ADNT .934 .25 73.23 1.27 .25 80.31 .551 .25 54.63 .25 
2ADNT .668 .25 62.57 .678 .25 63.13 .25 .25 0.00 .25 
26DNT .26 .26 0.00 .26 .26 0.00 .26 .26 0.00 .26 
24DNT .25 .25 0.00 .25 .25 0.00 .25 .25 . 0.00 .25 

2NT .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 
4NT .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 
31n .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 

, PETN .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 ---

Dayp: --I- 10-1 
niB .~5 .25 DilutiOn jac\or~ 2 

I',IB .'5 .25 
.. , IRYL .ti5 .65 

NB !6 .26 
INT .25 .25 

~.LJIH .25 .25 
r..DNT .25 .25 

.26 
Ts 
15 
Ts 
Ts 
15 

1; __ .---I ... ' .... I_'_ .... ' ''' •• II'''',..I\Dt:~111 T<:': YI t::. 

NSv\ RANE 
BIOFACILITY 

WINDROW PERCENT REDUCTIONS 

05·1 05·2 05·3 
10 '¥orad 00 10 '!'ored 00 10 
2.2 87.06 18.3 2.2 87.98 18.2 2.2 
1 99.12 102 1 99.02 139 1 

.25 0.00 .25 .25 0.00 .25 .25 

.25 0.00 .25 .25 0.00 .25 .25 

.65 0.00 .65 .65 0.00 .65 .65 

.26 0.00 .26 .26 0.00 .26 .26 

.25 66.80 .179 .25 67.91 2.75 .25 

.25 78.07 1.37 .25 81.75 1.37 .25 

.25 40.19 .986 .25 74.65 .575 .25 

.26 0.00 .26 .26 0.00 .26 .26 

.25 0.00 .25 .25 0.00 .25 .25 

.25 0.00 .25 .25 0.00 .25 .25 

.25 0.00 .25 .25 0.00 .25 .25 

.25 0.00 .25 .25 0.00 .25 .25 

.25 0.00 .25 .25 0.00 .336 .25 

11·1 11·2 11-3 
lU 'Yared UU lU 'YorBil UU lU 

2.2 87.21 13.4 2.2 83_56 6.94 2.2 
1 98.00 69.8 1 98.57 54.6 1 

.25 0.00 .25 .25 0.00 .25 .25 

.25 0.00 .25 .25 0.00 .25 .25 

.65 0.00 .65 .65 0.00 .65 .65 

.26 0.00 .26 .26 0.00 .26 .26 

.25 67.87 .355 .25 29.58 1.19 .25 

.25 0.00 .667 .25 62.52 .618 .25 

.25 0.00 .264 .25 5.30 .25 .25 

.26 0.00 .26 .26 0.00 .26 .26 

.25 0.00 .25 .25 0.00 .25 .25 

.25 0.00 .25 .25 0.00 .25 .25 

.25 0.00 .25 .25 0.00 .25 .25 

.25 0.00 .25 .25 0.00 .25 .25 

.25 0.00 .25 .25 0.00 .25 .25 

SL .. semple loealion 

'!'ored 
87.91 
99.28 
0.00 
0.00 
0.00 
0.00 
ta.11 

81.75 
56.52 
0.00 
0.00 

0.00 
0.00 
0.00 
25.60 

'Yared 

68.30 
98.17 
0.00 
0.00 
0.00 
0.00 

78.99 
59.55 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

, 

07·1 07·2 07·3 
00 10 '!'ored 00 10 '!'ored 00 ~O %red 

8.41 2.2 73.84 20.9 2.2 89.47 19.5 2.2 88.72 
50 1 98.00 140 1 99.29 139 1 99.28 
.25 .25 0.00 .25 .25 0.00 .25 .25 0.00 
.25 .25 0.00 .25 .25 0.00 .25 .25 0.00 
.65 .65 0.00 .65 .65 0.00 .65 .65 0.00 
.26 .26 0.00 .26 .26 0.00 .26 .26 0.00 
.25 .25 0.00 1.01 .25 75.25 .608 .25 58.88 

.645 .25 61.24 1.42 .25 82.39 1.25 .25 80.00 

.927 .25 73.03 .848 .25 70.52 .683 .25 63.40 
.26 .26 0.00 .26 .26 0.00 .26 .26 0.00 
.25 .25 0.00 .25 .25 0.00 .25 .25 0.00 

.25 .25 0.00 .25 .25 0.00 .25 .25 0.00 

.25 .25 0.00 .25 .25 0.00 .25 .25 0.00 

.25 .25 0.00 .25 .25 0.00 .25 .25 0.00 
.266 .25 12.59 .25 .25 0.00 .25 .2L 0.00 

Windrow Averages Goals 
UU -~ 'Yored Kes. lind. 

14.29 2.20 84.61 HMX 13300 134000 
12.14 1.00 96.79 RDX 4 17 
0.25 0.25 0.00 TNB 3.3 34 
0.25 0.25 0.00 DNS 8.5 68 
0.65 0.65 0.00 TETRYL 650 6800 
0.26 0.26 0.00 NB 18 94 
0.88 0.25 71.62 TNT 15 64 
0.88 0.25 71.52 4ADNT 65 680 
0.50 0.25 50.31 2ADNT 130 1400 
0.26 0.26 0.00 26DNT 65 680 
0.25 0.25 0.00 24DNT 130 1400 
0.25 0.25 0.00 2NT 650 6800 
0.25 0.25 0.00 41H 650 8800 
0.25 0.25 0.00 3NT 650 6800 
0.26 0.25 3.15 PETN to be determined 



Win'how 5·011 
5L 03-1 03-2 03-3 
Day 00 09 'Yored 00 09 'Yored 00 09 'Yo red 00 
HMX 8.35 2.2 73.65 12.3 2.2 82.11 7.09 2.2 68.97 10.6 
ROX 78.7 1 98.70 114 1 99.12 43.6 1 97.71 94.9 
TNS .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 
ONB .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 

TETRYL .65 .65 0.00 .65 .65 0.00 .65 .65 0.00 .65 
NS .26 .26 0.00 .26 .26 0.00 .26 .26 0.00 .26 

TNT 3.21 .25 92.21 3.87 .25 93.54 1.2 .25 79.17 1.21 
4AONT .61 .25 59.02 2.91 .25 91.41 .556 .25 55.04 1.39 
2ADNT .854 .25 70.73 1.99 .25 87.44 .25 .25 0.00 1.25 
26DNT .26 .26 0.00 .26 .26 0.00 .26 .26 0.00 .26 
24DNT .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 

2NT .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 
4NT .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 
3NT .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 

PETN .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 

SL 09-1 09-2 09-3 
Uay UU \Ill .,..reG W \Ill .,..reo uu \Ill .,..reo uu 
tlMX 12.2 2.2 81.91 21.1 2.2 89.51 19.6 2.2 88.78 18.8 
RDX 68.8 1 98.55 101 1 99.01 123 1 99.19 96.5 
rNB .25 .25 0.00 25 .25 0.00 .25 .25 0.00 .25 

'- DNB .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 
H IRYL .65 .65 0.00 .65 .65 0.00 .65 .65 0.00 .65 

NB .26 .26 0.00 .26 .26 0.00 .26 .26 0.00 .26 
TNT .793 .285 84.06 173 .25 99.86 1.97 .25 87.31 .992 

'DNT .25 .25 0.00 .25 .25 0.00 .382 .25 34.55 .25 

I 'JNT 3.UI .25 91.69 .25 .25 0.00 .867 .25 71.16 .818 
! 'lNT .7.6 .28 0.00 .28 .26 0.00 .26 .26 0.00 .26 

m i---
.25 0.00 .25 .25 0.00 .25 .25 0.00 .25 , ,~5 

'NT - 25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 
iNr - .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 
iN'f .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 
.~ .~ .25 46.24 .25 .25 0.00 .315 .25 20.63 .25 

UetllClioll limits 
iiiY -mr -"g-

'IMX 2.2 ""'2.2 
'lOX 1 1 
INS .25 .25 ,me .25 .25 

DaYF~=r~ DilutIon ractor ~ j 

IRYL .65 .65 
NS .26 .26 

.~T .25 .25 
I,"ONT .25 .25 

2r.D!!,T .25 .25 
Z(I)NT .28 .28 
~IJNT .25 .25 

2NT .25 .25 I 

4NT .25 .~5 I 
3NT .25 " 

rETN .25 .. 

NSWC CRANE 
BIOFACILITY 

WINDROW PERCENT REDUCTIONS 

05-1 05-2 05-3 
09 'Yored 00 09 'Yo red 00 09 

2.2 79.25 18.3 2.2 87.98 18.5 2.2 
1 98.95 113 1 99.12 142 1 

.25 0.00 .25 .25 0.00 .25 .25 

.25 0.00 .25 .25 0.00 .25 .25 

.65 0.00 .65 .65 0.00 .65 .65 

.26 0.00 .26 .26 0.00 .26 .26 

.25 79.34 7.19 .25 96.52 3.73 .25 

.25 82.01 1.72 .25 85.47 1.67 . .25 

.25 80.00 1.51 .25 83.44 1.33 .25 

.26 0.00 .26 .26 0.00 .26 .,26 

.25 0.00 .25 .25 0.00 .25 .25 

.25 0.00 .25 .25 0.00 .25 .25 

.25 0.00 .25 .25 0.00 .25 .25 

.25 0.00 .25 .25 0.00 .25 .25 

.25 0.00 .25 .25 0.00 .25 .25 

11-1 11-2 11-3 
\Ill .,..r90 uu us .,..reo uu \Ill 

2.2 88.30 9.83 2.2 11.62 11.3 ~ 
1 98.96 72.8 . 1 98.63 75.2 2.2 

.25 0.00 .25 .25 0.00 .25 .25 

.25 0.00 .25 .25 0.00 .25 .25 

.65 0.00 .65 .65 0.00 .65 .65 

.26 0.00 .26 .26 0.00 .26 .26 

.25 74.80 1.56 .25 83.97 .25 .25 

.25 0.00 .25 .25 0.00 .25 .25 

.25 69.44 .25 .25 0.00 .25 .25 

.26 0.00 .26 .26 0.00 .26 .26 

.25 0.00 .25 .25 0.00 .25 .25 

.25 0.00 .25 .25 0.00 .25 .25 

.25 0.00 .25 .25 0.00 .25 .25 

.25 0.00 .25 .25 0.00 .25 .25 

.25 0.00 .293 .25 14.68 .25 .25 

SL '" sample location 

'Yored 
88.11 
99.30 
0.00 
0.00 
0.00 
0.00 
03.30 

85.03 
81.20 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

'Yareo 

.80~ 
97.07 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

07-1 07-2 07-3 
00 09 'Y.red 00 09 'Y.red 00 09 'Yored 

9.01 2.2 75.58 22.9 2.2 . 90.39 23.4 2.2 90.60 
58.9 1 98.30 113 1 99.12 106 1 99.06 
.25 .25 0.00 .25 .25 0.00 .25 .25 0.00 
.25 .25 0.00 .25 .25 0.00 .25 .25 0.00 
.65 .65 0.00 .65 .65 0.00 .85 .65 0.00 
.26 .26 0.00 .26 .26 0.00 .26 .26 0.00 

.687 .25 71.82 .703 .25 64.44 .498 .25 49.80 

.827 .25 69.77 .484 .25 48.35 .912 .25 72.59 
.25 25 0.00 .291 .25 14.09 .608 25 58.88 
.26 .26 0.00 .26 .26 0.00 .26 .28 0.00 ; 
.25 .25 0.00 .25 .25 0.00 .25 .25 0.00 
.25 .25 0.00 .25 .2'3 0.00 .25 .25 0.00 
.25 .25 0.00 .25 .25 0.00 .25 .25 0.00 
.25 .25 0.00 .25 .25 0.00 .25 .25 0.00 
.25 .25 0.00 .25 .25 0.00 .25 .25 O.OL 

Windrow Averages Goals 
uu us "'.reO ' Res. nd. 

14.8-" ,2.20 85.22 HMX 3300 34000 
03.211 1.08 98.84 ROX 4 17 
0.25 025 0.00 TNS 3.3 34 
0.25 0.25 0.00 ONS 6.5 68 
0.62 0.62 0.00 TETRYL 650 6800 
0.29 0.29 0.00 NB 18 94 
13.40 0.25 98.11 TNT 15 64 
0.85 0.25 70.50 4ADNT 65 680 
0.92 0.25 72.78 '-AONT 130 1400 
0.26 0.26 0.00 260NT 55 680 
0.25 0.25 0.00 24DNT 130 1400 
0.25 0.25 0.00 2NT 650 6800 
0.25 0.25 0.00 4NT 650 6800 
0.25 0.25 0.00 JNT 650 6800 
0.27 0.25 7.93 PETN \0 be determined 

-- --

r 



NSV RANE 
BIOFACILITY 

WINDROW PERCENT REDUCTIONS 
\ indrow M-O()8 

SL 03-1 03-2 03-3 05-1 05-2 05-3 07-1 07-2 07-3 
i}ay 00 08 %red 00 08 '!'ored 00 08 %red 00 08 %red 00 08 '!'ored 00 08 'Yored 00 08 '!'ored 00 08 %red 00 08 %Iod 
HMX 25.6 2.2 91.41 27 2.2 91.85 15.5 2.2 85.81 23.3 2.2 90.56 18.4 2.2 88.04 23.3 2.2 90.56 12 2.2 81.67 23.9 2.2 90.79 20 2.2 89.00 
ROX 110 2.2 98.00 115 1 99.13 92.9 1 98.92 135 1.58 98.83 132 1 99.24 132 1 99.24 86.8 1 98.85 217 1 99.54 137 1 99.27 
TNB .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 

r- ONB .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 
lETRYl .65 .65 0.00 .65 .65 0.00 .65 .65 0.00 .65 .65 0.00 .65 .65 0.00 .65 .65 0.00 .65 .65 0.00 .65 .65 0.00 .65 .65 0.00 

NB .26 .26 0.00 .26 .26 0.00 .26 .26 0.00 .26 .26 0.00 .26 .26 0.00 .26 .26 0.00 .26 .26 0.00 .26 .26 0.00 .26 .26 0.00 
TNT 3.61 .25 93.07 4.57 .25 94.53 .537 .25 53.45 8.76 .25 97.15 19 .817 95.70 16.3 .25 98.47 3.64 .25 93.13 33.6 .264 99.21 .631 .25 60.38 

4AONT .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .397 .25 37.03- .367 .25 31.88 .972 .25 74.28 .25 .25 0.00 .25 .25 0.00 .25 .316 -26.40 
2AONT .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 
260NT .26 .26 0.00 .26 .26 0.00 .26 .26 0.00 .26 .26 0.00 .26 .26 0.00 .26 .26 0.00 .26 .26 0.00 .26 .26 0.00 .26 .26 0.00 
240NT .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 

2NT .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 ,25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 
4NT .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 
3NT .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 

_f>~ L- .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 __ L- .25 0.00 _..15 .25 ~ .25 .25 0.00 .25 .25 0.00 

SL 09-1 09-2 09-3 11-1 11-2 11-3 Windrow Avereges Goars 
Day UU Ull 'fored 00 Oil %red OU 08 'Yored 00 Oil 'Yored 00 Oil %red 00 UII 'Yorad W UII 'fored l'Cas. nd. 

HMX 22.6 2.2 90.27 16.6 2.2 86.75 11.4 2.2" 80.70 "22 2.2 90.00 14.6 2.2 84.93 18 2.2 87.78 19.61 2.20 88.78 HMX 13300 134000 
ROX 99.4 1 98.99 94.5 1 98.94 75 1 98.67 99.1 1 98.99 79.2 1 98.74 116 1 99.14 114.13 1.12 99.02 ROX 4 17 
TNB .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 0.25 0.25 0.00 TNS 3.3 34 
ONB .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 0.25 0.25 0.00 DNB 8.5 68 

TETRYl .65 .65 0.00 .65 .65 0.00 .65 .65 0.00 .65 .65 0.00 .65 .65 0.00 .65 .65 0.00 0.65 0.65 0.00 TETRYl 650 6800 
NB .26 .26 0.00 .26 .28 0.00 .26 .26 0.00 .26 .26 0.00 .26 .26 0.00 .26 .26 0.00 0.26 0.26 0.00 NB 18 94 

TNT .926 .25 73.00 4.54 .25 94.49 4.54 .288 93.66 .956 .275 71.23 .79 2.48 ·113.82 .546 .25 54.21 6.86 0.44 93.57 TNT 15 84 
4ADNT .25 .25 0.00 .692 .25 63.87 1.25 .25 80.00 .398 .25 37.19 .25 .25 0.00 .34 .25 26.47 0.43 0.25 40.52 4ADNT 65 680 
2ADNT .25 .25 0.00 .25 .25 0.00 .399 .25 37.34 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 0.26 0.25 3.82 2ADNT 130 1400 
26DNT .26 .26 0.00 .26 .26 0.00 .26 .26 0.00 .26 .26 0.00 .26 .26 0.00 .26 .26 0.00 0.26 0.26 0.00 28DNT 65 680 
24DNT .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 0.25 0.25 0.00 24DNT 130 1400 

2NT .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 0.25 0.25 0.00 2NT 650 6800 
4NT .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 0.25 0.25 0.00 4NT 650 6800 
3NT .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 0.25 0.25 0.00 3NT 650 6800 

PETN .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 .25 ~ .25 .25 0.00 .25 .25 0.00 0.25 0.25 0.00 PETN to be determln~d 

Detection limits 
-Uay -W -08 

HMX 2.2 2.2 SL = sample location 
RDX 1 1 
TNB .25 .25 

oay~ -f 08 
Dilullon factorY 2 

DNB .25 .25 
TETRYl .65 .65 

NB .26 .26 
TNT .25 .25 

~ADNT .25 .25 
2ADNT .25 .25 
26DNT .26 .26 
24DNT .25 .25 

2NT .25 .25 

.~ f-.25 .25 
3rn .25 .25 

PEiN .25 .25 

1I. __ ._ ... ,,, .... ; .... '_ .... n" .• u"" ... I\OCCIIi TC: VI c: 



Windrow M-009 
SL 03-1 03-2 03-3 
Day 00 08 %red 00 08 'Yored 00 08 %red 00 
HMX 6.04 2.2 63.58 5.03 2.2 56.26 2.2 3.76 -70.91 10.5 
RDX 42 4.12 90.19 17.9 1 94.41 29.5 8.92 69.76 40 
TNB .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 
DNB .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 

TETRYL 3.35 .65 80.60 3.33 .65 80.48 .65 .897 ·38.00 .65 
NB .26 .26 0.00 .26 .26 0.00 .26 .26 0.00 .26 

TNT .367 .25 31.88 .25 .25 0.00 .25 .25 0.00 .311 
14ADNT .362 .25 30.94 .25 .25 0.00 .25 .25 0.00 .385 
2ADNT .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 
26DNT .26 .26 0.00 .26 .26 0.00 .26 .26 0.00 .26 
24DNT .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 

2NT .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 

~ .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 
3NT .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 

~ PETN .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 

SL 09·1 09·2 09·3 
Uay uu UII ,,"orall uu UI! 'Yorell uu UI! ,,"on~1I uu 

~ 2~ 2.2 0.00 2.2 2.2 0.00 2.2 2.2 0.00 2.27 
RDX 6.01 1 83.36 3.43 1 70.85 5.68 1 82.39 4.47 
lNB .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 
DNB .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 

TEIRYL .65 .65 0.00 .65 .65 0.00 .65 .65 0.00 .65 
-'NB .26 .26 0.00 .26 .26 0.00 .26 .26 0.00 .26 
r-TNf .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 
~iFT .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 rv.iiN1 .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 
r;.GDNT .26 .26 0.00 .26 .26 0.00 .26 .26 0.00 .26 
24DNT .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 

2NI .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 
4Nr .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 
3r·1 r .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 

PEir~ .;5 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 --
Del' 'elion limits 

uay" 
HMX 

RD~H ""TN8"25_ .25 
Dayl 00 118~ 

Dilution factor 2 2 
.25 
:6s 

26 .26 
.25 "25 
.25 .25 
.25 .25 
.26 .26 
.25 .25 
.25 .25 
.25 .25 
.25 j" 

.25 .. 

NSWC CRANE 
BIOFACILITY 

WINDROW PERCENT REDUCTIONS 

05-1 05-2 05-3 
08 %red 00 08 %red 00 08 

2.2 79.05 7.6 2.2 71.05 8.94 2.2 
1 97.50 36 1 97.22 45.5 1.54 

.25 0.00 .25 .25 0.00 .25 .25 

.25 0.00 .25 .25 0.00 .25 .25 

.65 0.00 .65 . .65 0.00 .65 .65 

.26 0.00 .26 .26 0.00 .26 .26 

.25 19.61 .402 .25 37.81 .25 3.45 

.25 35.06 .25 .25 0.00 .498 .25 

.25 0.00 .25 .25 0.00 .25 .25 

.26 0.00 .26 .26 0.00 .26 .26 

.25 0.00 .25 .25 0.00 .25 .25 

.25 0.00 .25 .25 0.00 .25 .25 

.25 0.00 .25 .25 0.00 .25 .25 

.25 0.00 .25 .25 0.00 .25 .25 

.25 0.00 .25 .25 0.00 .25 .25 

11·1 11·2 11·3 
UI! 'Yorad uu UI! 'Yored uu U~ 

2.2 3.08 2.2 2.2 0.00 2.2 2.2 
1 77.63 5.73 1 82.55 3.71 1.42 

.25 0.00 .25 .25 0.00 .25 .25 

.25 0.00 .25 .25 0.00 .25 .25 

.65 0.00 7.8 .65 91.67 .65 .65 

.26 0.00 .26 .26 0.00 .26 .26 

.25 0.00 .25 .25 0.00 .25 .25 

.25 0.00 .25 .25 0.00 .25 .25 

.25 0.00 .25 .25 0.00 .25 .25 

.26 0.00 .26 .26 0.00 .26 .26 

.25 0.00 .25 .25 0.00 .25 .25 

.25 0.00 .25 .25 0.00 .25 .25 

.25 0.00 .25 .25 0.00 .25 .25 

.25 0.00 .. 25 .25 0.00 .25 .25 

.25 0.00 .25 .25 0.00 .447 .25 

SL • sample location 

%red 

75.39 
96.62 
0.00 
0.00 
0.00 
0.00 

'1280.00 

49.80 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

'Yored 
0.00 

61.73 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
44.07 

07-1 07-2 07-3 
00 08 %red 00 08 '!'ored 00 08 %red 

4.07 2.2 45.95 3.72 2.2 40.86 2.2 2.2 0.00 
26.9 1 96.28 25.3 1 96.05 17.2 1 94.19 
.25 .25 0.00 .25 .25 0.00 .25 .25 0.00 
.25 .25 0.00 .25 .25 0.00 .25 .25 0.00 
.65 .65 0.00 .65 .65 0.00 .li5 .65 0.00 
.26 .26 0.00 .26 .26 0.00 .26 .26 0.00 
.25 .25 0.00 .25 .25 0.00 .25 .25 0.00 
.25 .25 0.00 .25 .25 0.00 .25 .25 0.00 
.25 .25 0.00 .25 .25 0.00 .25 .25 O.OC 
.26 .26 0.00 .26 .26 0.00 .26 .26 0.00 
.25 .25 0.00 .25 .25 0.00 .25 .25 0.00 
.25 .25 0.00 .25 .25 0.00 .25 .25 0.00 
.25 .25 0.00 .25 .25 0.00 .25 .25 0.00 
.25 .25 0.00 .25 .25 0.00 .25 .25 0.00 

.566 .25 55.83 .25 .25 0.00 .25 .25 0.00 

Windrow Averages Goals 
UO UI! 'IIIled Kes. I,nd. 

4.24 2.30 45.63 HMX 
1
3300 34000 

20.82 1.80 91.27 RDX 4 17 
0.25 0.25 0.00 TNB 3.3 34 
0.25 0.25 0.00 DNB 6.5 68 
1.49 0.67 55.13 TElRYL 650 6800 
0.26 0.26 0.00 NB 18 94 
0.27 0.46 ·70.34 TNT 15 64 
0.28 0.25 11.66 4ADNT 65 680 
0.25 0.25 0.00 2ADNT 130 1400 
0.26 0.26 0.00 26DNT 65 680 
0.25 0.25 0.00 24DNT 130 1400 
0.25 0.25 0.00 2NT 650 6800 
0.25 0.25 0.00 4NT 550 6800 
0.25 0.25 0.00 3NT 650 6800 
0.28 0.25 12.03 PETN to be determined 



'indrov "-UlIt; 

&I 03-1 03-2 03-3 

~!!....~ 14 '!'ored 00 14 '!'ored 00 14 '!'ored 00 
IIM.'-. 22 2.2 90.00 22 2.2 90.00 22 2.2 90.00 41.4 
P.DX ~ 1 98.29 25.1 1 96.02 90.9 1 98.90 335 
rNB 2.2 .25 88.64 2.2 .25 88.64 2.2 .25 88.64 2.2 

DNB 2.5 .25 90.00 2.5 .25 90.00 2.5 .25 90.00 2.5 

'I~ ~. .65 90.00 6.5 .65 90.00 6.5 .65 90.00 6.5 

~ e--!:6 .26 90.00 2.6 .26 90.00 2.6 .26 90.00 2.6 
INT 2.5 .25 90.00 2.5 .25 90.00 2.5 .25 90.00 26.3 

'/\LJNT 2.5 .25 90.00 2.5 .25 90.00 2.5 .25 90.00 4.83 
'ADNT 2.5 .25 90.00 2.5 .25 90.00 2.5 .25 90.00 2.5 
26DNT 2.6 26 90.00 2.6 .26 90.00 2.6 .26 90.00 2.6 
'-IDln 2.5 .25 90.00 2.5 .25 90.00 2.5 .25 90.00 2.5 

2NT 2.5 .25 90.00 2.5 .25 90.00 2.5 .25 00.00 2.5 
4NT 2.5 .25 90.00 2.5 .25 90.00 2.5 .25 90.00 2.5 
3NT 2.5 .25 90.00 2.5 .25 90.00 2.5 .25 90.00 2.5 

PETN 1.32 .25 81.06 1.8 .25 86.11 .471 .25 46.92 .25 l 
SL 09-1 09-2 09-3 
Day W 14 'Yorell W 14 'Yorflll UU 14 'Yorell W 

tiM)( 22 2.2 90.00 22 2.2 90.00 22 2.2 90.00 22 
RDX 116 1 99.14 43.1 1 97.68 82.8 1 98.79 21 
TNB 2.2 .25 88.64 2.2 .25 88.64 2.2 .25· 88.64 2.2 
DNB 2.5 .25 90.00 2.5 .25 90.00 2.5 .25 90.00 2.5 

TETRYL 6.5 .65 90.00 6.5 .65 90.00 6.5 .65 90.00 6.5 
NB 2.6 .26 90.00 2.6 .26 90.00 2.6 .26 90.00 2.6 

TNT 4.04 .25 93.81 2.5 .25 90.00 2.5 .25 90.00 2.5 
4ADNT 2.5 .25 90.00 2.5 .25 90.00 2.5 .25 90.00 2.5 
2ADNT 2.5 .25 90.00 2.5 .25 90.00 2.5 .25 90.00 2.5 
26DNT 2.6 .26 90.00 2.6 .26 90.00 2.6 .26 90.00 2.6 
24DNT 2.5 .25 90.00 2.5 .25 90.00 2.5 .25 90.00 2.5 

2NT 2.5 .25 90.00 2.5 .25 90.00 2.5 .25 90.00 2.5 
4NT 2.5 .25 90.00 2.5 .25 90.00 2.5 .25 90.00 2.5 
3NT 2.5 .25 90.00 2.5 .25 90.00 2.5 .25 90.00 2.5 

PETN .72 .25 65.28 226 .25 88.94 .25 .25 O~ _.25 
.-

Detection limits 
uay UU 14 

HMX 22 2.2 
RDX 10 1 
TNB 2.2 .25 
DNB 2.5 .25 

TETRYL 6.5 .65 
NB 2.6 .26 

TNT 2.5 .25 
4ADNT 2.5 .25 
2ADNT 2.5 .25 
26DNT 2.6 .26 
24DNT 2.5 .25 

2NT 2.5 .25 
4NT 2.5 .25 
3NT 2.5 .25 

PETN .25 .25 

. l\Lj_II' __ II\" .. II __ l\n~l""11i TC' VI C" 

NSv\ A.ANE 
BIOFACILITY 

WINDROW PERCENT REDUCTIONS 

05-1 05-2 05-3 
14 %rad 00 14 %red 00 14 
2.2 94.69 22 2.2 90.00 22 2.2 
1 99.70 84.6 1 98.82 111 1 

.25 88.64 2.2 .25 88.64 2.2 .25 

.25 90.00 2.5 .25 90.00 2.5 .25 

.65 90.00 6.5 .65 90.00 6.5 .65 

.26 90.00 2.6 .26 90.00 2.6 .26 
.6 97.72 9 .25 97.22 6.14 .25 

.25 94.82 4.4 .25 94.32 4.14 .25 

.25 90.00 2.5 .25 90.00 2.5 .25 

.26 90.00 2.6 .26 90.00 2.6 .26 

.25 90.00 2.5 .25 90.00 2.5 .25 

.25 90.00 2.5 .25 90.00 2.5 .25 

.25 90.00 2.5 .25 90.00 2.5 .25 

.25 90.00 2.5 .25 90.00 2.5 .25 

.25 0.00 1.28 .25 80.47 .894 .25 

11-1 11-2 11-3 
14 'Yorell W 14 'Yored UU 14 

2.2 90.00 22 2.2 90.00 22 2.2 
1 95.24 12.5 1 92.00 30 1 

.25 88.64 2.2 .25 88.64 2.2 .25 

.25 90.00 2.5 .25 90.00 2.5 .25 

.65 90.00 6.5 .65 90.00 6.5 .65 

.26 90.00 2.6 .26 90.00 2.6 .26 

.25 90.00 2.5 .25 90.00 2.5 .25 

.25 90.00 2.5 .25 90.00 2.5 .25 

.25 90.00 2.5 .25 90.00 2.5 .25 

.26 90.00 2.6 .26 90.00 2.6 .26 

.25 90.00 2.5 .25 90.00 2.5 .25 

.25 90.00 2.5 .25 90.00 2.5 .25 

.25 90.00 2.5 .25 90.00 2.5 .25 

.25 90.00 2.5 .25 90.00 2.5 .25 

~~ 0.00 .4 ~ 37.50 .57 .25 

SL .. sample location 

%red 
90.00 
99.10 
88.64 
90.00 
90.00 
90.00 
95.93 
93.96 
90.00 
90.00 
90.00 
90.00 
90.00 
90.00 
72.04 

'Yorell 

90.00 
96.67 
88.64 
90.00 
90.00 
90.00 
90.00 
90.00 
90.00 
90.00 
90.00 
90.00 
90.00 
90.00 
56.14 

07-1 07-2 07-3 
00 14 %red 00 14 %red 00 14 o/.r&d 
22 2.2 90.00 22 2.2 90.00 23.2 2.2 90.52 

209 1 99.52 77.1 1 98.70 161 1 99.38 
2.2 .25 88.64 2.2 .25 88.64 2.2 .25 88.64 
2.5 .25 90.00 2.5 .25 90.00 2.5 .25 90.00 
6.5 .65 90.00 6.5 .65 90.00 6.5 .65 90.00 
2.6 .26 90.00 2.6 .26 90.00 2.6 .26 90.00 
19.7 .25 98.73 2.5 .25 90.00 12.1 .25 97.93 
8.06 .25 96.91 5.57 .25 95.51 3.38 .25 92.60 
2.5 .25 90.00 2.5 .25 90.00 2.5 .25 90.00 
2.6 .26 90.00 2.6 .26 90.00 2.6 26 90.00 
2.5 .25 90.00 2.5 .25 90.00 2.5 .25 90.00 
2.5 .25 90.00 2.5 .25 90.00 2.5 .25 90.00 
2.5 .25 90.00 2.5 .25 90.00 2.5 .25 90.00 
2.5 .25 90.00 2.5 .25 90.00 2.5 .25 90.00 
.585 .25 5!1!L-..11 .25 85.29 .25 .25 0.00 

Windrow Averages Goals 
w 14 'Yorell Kea. nil. 

23.37 2.20 90.59 HMX 3300 134000 

87.17 1.00 98.97 RDX 4 17 
2.20 0.25 88.64 TNB 3.3 34 
2.50 0.25 90.00 DNB 6.5 68 
6,50 0.65 90.00 TETRYL 650 6800 
2.60 0.26 90.00 NB 18 94 
6.65 0.27 95.89 TNT 15 64 
3.53 0.25 92.91 4ADNT 65 680 
2.50 0.25 90.00 2ADNT 130 1400 
2.60 0.26 90.00 26DNT 65 680 
2.50 0.25 90,00 24DNT 130 1400 
2.50 0.25 90.00 2NT 650 6800 
2.50 0.25 90.00 4NT 650 6800 
2.50 0.25 90.00 3NT 650 6800 
0.87 0.25 71.15 PETN 10 be determIned 



Windrow 5-007 
SL 03-1 03·2 03·3 
[Jay 00 13 %red 00 13 %red 00 13 %red 00 
HMX 10.3 2.2 78.64 28.2 2.2 92.20 28.2 2.2 92.20 23 
RDX 72.9 1 98.63 194 1 99.48 205 1 99.51 166 
TNB .25 .25 0.00 .25 .. 25 0.00 .25 .25 0.00 .25 
DNB .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 

TETRYl .65 .65 0.00 .65 .65 0.00 .65 .65 0.00 .65 
NB .26 .26 0.00 .26 .26 0.00 .26 .26 0.00 .26 

TNT 1.9 .25 86.84 10 .25 97.50 4.01 .25 93.77 .61 
4ADNT .25 .25 0.00 1.93 .25 87.05 .933 .25 73.20 .647 
2ADNT 1.13 .25 77.88 .908 .25 72.47 .25 .25 0.00 .25 
26DNT .26 .26 0.00 .26 .26 0.00 .26 .26 0.00 .26 

I 24DNT .25 25 0.00 .25 .25 0.00 .25 .25 0.00 .25 
2NT .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 
4NT .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 
3NT .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 

PETN .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 

SL 09·1 09·2 09·3 
uay uu 1;' .,..red UU 13 'T.red UU 13 'T.red UU 

tiMX 12 2.2 81.67 13.1 2.2 83.21 13.7 2.2 83.94 18.5 
RDX 78 1 98.72 84.2 1 98.81 84.8 1 98.82 120 
TNB .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 
DNB .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 

TETRYl .65 .65 0.00 .65 .65 0.00 1.31 1.01 22.90 .686 
NB .26 .26 0.00 .26 .26 0.00 .26 .26 0.00 .26 

TNT 12.6 .25 98.02 1.08 .25 76.85 1.73 .25 85.55 1.12 
4ADNT .536 .25 53.36 .57 .25 56.14 .6 .25 58.33 .782 
2ADNT .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 
26DNT .26 .26 0.00 .26 .26 0.00 .26 .26 0.00 .26 
24DNT .25 .25 0.00 .25 .25 0.00 1.18 .25 78.81 .25 

2NT .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 
4NT .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 
3NT .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 

rETN .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 

~ 
DaylOO 

Dilullon faclor: 2 -1J ~ 
.25 

TETRYl .65 .65 
NB .26 .26 

TNI .75 ~ ._,.,.. 
I- .:'5 .25 I/\UU I 

'ii.DNT .25 .25 
.26 

.2" 

.~ 

NSWC CRANE 
BIOFACILITY 

WINDROW PERCENT REDUCTIONS 

05·1 05-2 05-3 
13 %red' 00 13 %red 00 13 
2.2 90.43 23.3 2.2 90.56 18.3 2.2 
1 99.40 148 1 99.32 118 1 

.25 0.00' .25 .25 0.00 .25 .25 

.25 0.00 .25 .25 0.00 .25 .25 

.65 0.00 .691 .65 5.93 .715 .65 

.26 0.00 .26 .26 0.00 .26 .26 

.25 59.02 .323 .25 22.60 .25 .25 

.25 61.36· .344 .25 27.33 .25 .25 

.25 0.00 .25 .25 0.00 .25 .25 

.26 0.00 .26 .26 0.00 .26 .26 

.25 0.00 123 .25 79.67 .25 .25 

.25 0.00 .25 .25 0.00 .25 .25 

.25 0.00 .25 .25 0.00 .25 .25 

.25 0.00 .25 .25 0.00 .25 .25 

.25 0.00 .25 .25 0.00 .441 .25 

11·1 11·2 11·3 
1;' %rea OU 13 %red OU I" 
2.2 88.11 7.81 2.2 71.83 4.35 2.2 
1 99.17 66.4 1 98.49 45.6 1 

.25 0.00 .25 .25 0.00 .25 .25 

.25 0.00 .25 .25 0.00 .25 .25 

.65 5.25 .65 .65 0.00 3.76 .65 

.26 0.00 .26 .26 0.00 .26 .26 
.25 77.68 .618 .25 59.55 .46 .25 
.25 68.03 .455 .25 45.05 .25 .25 
.25 0.00 .25 .25 0.00 .25 .25 
.26 0.00 .26 .26 0.00 .26 .26 
.25 0.00 1.6 .25 84.38 3.56 .25 
.25 0.00 .25 .25 0.00 .25 .25 
.25 0.00 .25 .25 0.00 .25 .25 
.25 0.00 .25 .25 0.00 .25 .25 
.25 0.00 .25 .25 0.00 .2~ .25 

-

SL .. sample location 

%red 
87.98 
99.15 
0.00 
0.00 
9.09 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

43.31 

'1oreo 

49.43 
97.81 
0.00 
0.00 

82.71 
0.00 

45.65 
0.00 
0.00 
0.00 

92.98 
0.00 
0.00 
0.00 
0.00 

07-1 07-2 07·3 
00 13 %red 00 13 %red 00 13 %red 

28.6 2.2 92.31 27 2.2 91.85 20.6 2.2 89.32 
164 1 99.39 146 1 99.32 127 1 99.21 
.25 .25 0.00 .25 .25 0.00 .25 .25 0.00 
.25 .25 0.00 .25 .25 0.00 .25 .25 0.00 
.65 .65 0.00 .65 .65 0.00 .65 .65 0.00 
.26 .26 0.00 .26 .26 0.00 .26 .26 0.00 
1.14 .25 78.07 1.92 .25 86.98 .311 .25 19.61 
.414 .25 39.61 .474 .25 47.26 .522 .25 52.11 
.25 .25 0.00 .25 .25 0.00 .25 .25 0.00 
.26 .26 0.00 .26 .26 0.00 .26 .26 0.00 
.25 .25 0.00 .73 .25 65.75 .25 .25 0.00 
.25 .25 0.00 .25 .25 0.00 .25 .25 0.00 
.25 .25 0.00 .25 .25 0.00 .25 .25 0.00 
.25 .25 0.00 .25 .25 0.00 .25 .25 0.00 
.25 .25 0.00 .25 .25 0.00 .25 .25 0.00 

Windrow Averages ~~ 
OU 1~ '1oreo Res. lind. 

18.46 2.20 88.08 HMX 3300 134000 
121.33 1.00 99.18 RDX 4 17 
025 0.25 0.00 TNB 3.3 34 
0.25 0.25 0.00 ONB 6.5 68 
0.91 0.67 26.00 TETRYL 650 6800 
0.26 0.26 0.00 NB 18 94 
2.54 0.25 90.15 TNT 15 64 
0.60 0.25 58.13 4AONT 65 680 
0.35 0.25 29.08 2ADNT 130 1400 
0.26 0.26 0.00 260NT 65 680 
0.72 0.25 65.28 240NT 130 1400 
0.25 0.25 0.00 2NT 650 6800 
0.25 0.25 0.00 4NT 650 6800 
0.25 0.25 0.00 3NT 650 6800 
0.26 0.25 4.85 PETN to be determined 



NSW ~ANE 

BIOFACILITY 
WINDROW PERCENT REDUCTIONS 

IMilldrow M-004 
SL 03-1 03-2 03-3 05-1 05-2 05-3 07-1 07-2 07·3 I 

uay UI) 14 'Yorea 00 14 "!orea yo 14 %red UU 14 %rea DO 14 %red 00 14 'Yored 00 14 %red 00 14 %red UU 14 'Yorea ' 
~ 32.8 2.2 93.29 35_ 2.2 9~1 13.4 2.2 83.58 83.9 2.2 97.38 42.2 2.2 94.79 41.4 2.2 94.69 81.6 2.2 97.30 30.1 2.2 92.69 79.6 3.28 95.88 ! 

RDX 319 1 99.69 232 1 99.57 95.1 7.13 92.50 660 1 99.85 258 .294 99.89 301 2.07 99.31 564 2.34 99.59 193 1 99.48 539 9.77 98.19 I 

l11B 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 ' 
L;i~B 6.;:5 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 I 

"II~-;L 162 .65 95.99 16.2 .65 95.99 16.2 .65 95.99 16.2 .65 95.99 16.2 .65 95.99 16.2 .65 95.99 16.2 .65 95.99 16.2 .65 95.99 16.2 .65 95.99 I 

iiB 6.5 .26 96.00 6.5 .26 96.00 6.5 .26 96.00 6.5 .26 96.00 6.5 .26 96.00 6.5 .26 96.00 6.5 .26 96.00 6.5 .26 96.00 6.5 .26 96.00~ 
TNT 36.4 .916 97.48 4.38 .319 92.72 6.98 2.26 67.62 14.9 .277 98.14 6.75 .25 96.30 5.37 .229 95.74 29.1 3.68 87.35 7.32 .25 96.58 19.5 1.11 94.31 

:.DNT 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 4.9 .25 94.90 6.25 .25 96.00 4 .25 93.75 5.19 .25 95.18 6.25 .25 96.00 7.79 .25 96.79 
'IONT 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 
;ONT 6.5 .26 96.00 6.5 .26 96.00 6.5 .26 96.00 6.5 .26 96.00 6.5 .26 96.00 6.5 .26 96.00 6.5 .26 96.00 6.5 .26 96.00 6.5 .26 96.00 
iBNf 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 9~.00 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 
'2Nr 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 
1Nr .- 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 
'ir II 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 

,; rrl 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 

. , 09-1 09·2 09-3 11-1 11-2 11-3 Windrow Averages Goals 
1';,;;:- -mJ 14 'rored 00 14 %red 00 14 %red 00 14 %red 00 14 %red 00 14 'Yorea uu 14 %rea Res. [Ind. 

Ht;lX 23 2.2 90.43 38.8 2.2 94.33 5.96 22 63.09 14.1 2.2 85.03 2if3 2:2 89.iS ttl 2.2 83.21 37.06 2.27 93.87 HMX 3300 34000 
RDX lOU 1 99.00 265 1 99.62 30.3 1.9 93.73 92.6 1 98.92 131 1.01 99.23 72.7 1 98.62 258.85 2.17 99.16 RDX 4 17 

TNB 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25. .25 96.00 6.25 .25 96.00 6.25 0.25 96.00 TNB 3.3 34 

DNB 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 0.25 96.00 DNB 6.5 68 
IE1RYL 16.2 .65 95.99 16.2 .65 95.99 16.2 .65 95.99 16.2 .65 95.99 16.2 .65 95.99 16.2 .65 95.99 16.20 0.65 95.99 TETRYL 650 6800 

NB 6.5 .26 96.00 6.5 .26 96.00 6.5 .26 96.00 6.5 .26 96.00 6.5 .26 96.00 6.5 .26 96.00 6.50 0.26 96.00 NB 18 94 

TNT 6.25 .25 96.00 12.8 .25 98.05 6.25 .25 96.00 1.99 .25 87.44 4.44 .25 94.37 7.99 .25 96.87 11.36 0.72 93.67 TNT 15 64 

4ADNT 6.25 .25 96.00 3.99 .25 93.73 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 5.89 0.25 95.76 4ADNT 65 680 

2AONT 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 0.25 96.00 2ADNT 130 1400 

26DNT 6.5 .26 96.00 6.5 .26 96.00 6.5 .26 96.00 6.5 .26 96.00 6.5 .26 96.00 6.5 .26 96.00 6.50 0.26 96.00 26DNT 65 680 

24DNT 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 0.25 96.00 24DNT 130 1400 

2NT 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 0.25 96.00 2NT 650 6800 

4NT 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 0.25 96.00 4NT 650 6800 

3NT 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 0.25 96.00 3NT 650 6800 

PETN 6.25 .25 96.00 6.25 .25 96.00 6.25 .25 96.00 _6~ .25 96.00 6.25 .25 96.00 6.25 .25 96.00 6.25 0.25 96.00 PETN I" be determined 

Detection limits 
uay UU 14 

I-MX 55 2.2 SL = sample location 

RDX 25 1 Day 
TNB 6.25 .25 Dilution factor 
DNB 6.25 .25 

TETRYL 32.5 .65 
NB 13 .26 

TNT 12.5 .25 
4ADNT 12.5 .25 
2ADNT 12.5 .25 
26DNT 13 .26 
24DNT 12.5 .25 

2NT 12.5 .25 
4NT 12.5 .25 
3NT 12.5 .25 

PETN 6.25 .25 

"'I ___ .. 1, •. , ii_ r._ ....... 



'ilo' 5·005 
L 03-1 03-2 03-3 

-"~Y 00 15 %red 00 15 %red 00 15 %red 00 
IIMX 110 2.2 98.00 30.2 2.2 92.72 2.2 2.2 0.00 110 
rox 87.2 1 98.85 144 1 99.31 4.79 1 79.12 99.6 

lNB 12.5 .758 93.94 6.25 .25 96.00 .25 .25 '0.00 12.5 
DNB 12.5 .25 98.00 8.25 .25 96.00 .25 .25 0.00 12.5 

IETRYl 32.5 .65 98.00 16.2 .65 95.99 .65 .65 0.00 32.5 
NB 13 .26 98.00 6.5 .26 96.00 .26 .26 0.00 13 

TNT 12.5 .25 98.00 6.25 .25 96.00 .25 .25 0.00 2.27 
4AONT 12.5 .25 98.00 8.25 .25 96.00 .25 .25 0.00 12.5 
2AONT 12.5 .25 98.00 6.25 .25 96.00 .25 .25 0.00 12.5 
260NT 13 .26 98.00 6.5 .26 96.00 .26 .26 0.00 13 
24DNT 12.5 .25 98.00 6.25 .25 96.00 .25 .25 0.00 12.5 

2NT 12.5 .25 98.00 6.25 .25 96.00 .25 .25 0.00 12.5 
4NT 12.5 .25 98.00 6.25 .25 98.00 .25 .25 0.00 12.5 
3NT 12.5 .25 98.00 6.25 .25 96.00 .25 .25 0.00 12.5 

PETN .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 

SL 09-1 09·2 09·3 
-Oay uu 1~ 'f.red UU 15 'fored uu 15 'Yored uu 

HMX 275 2.2 99.20 275 2.2 99.20 tl 2.2 80.00 55 
RDX 241 1 99.59 235 1 99.57 8.23 1 87.85 59.2 
TNB 31.2 .25 99.20 31.2 .25 99.20 1.25 .25 80.00 6.25 
DNB 31.2 .25 99.20 31.2 .25 99.20 1.25 .25 80.00 6.25 

TEIRYl 81.2 .65 99.20 81.2 .65 99.20 3.25 .65 80.00 16.2 
NB 32.5 .26 99.20 32.5 .26 99.20 1.3 .26 80.00 6.5 

TNT 31.2 .25 9920 31.2 .25 99.20 1.25 .25 80.00 6.25 
4ADNT 31.2 .279 99.11 31.2 .25 99.20 1.25 .25 80.00 6.25 
2ADNT 31.2 .25 99.20 31.2 .25 99.20 1.25 .25 80.00 6.25 
26DNT 32.5 .26 9920 32.5 .26 99.20 1.3 .26 80.00 6.5 
240NT 31.2 .25 99.20 31.2 .25 99.20 1.25 .25 80.00 8.25 

2NT 31.2 .25 99.20 31.2 .25 99.20 1.25 .25 80.00 6.25 
4NT 31.2 25 99.20 31.2 .25 99.20 1.25 25 80.00 6.25 
3NT 31.2 .25 99.20 31.2 .25 99.20 1.25 .25 80.00 6.25 

PETN .25 .25 0.00 .25 .25 0.00 .25 .25 0.00 .25 

Delection limits 
uay UU 15 I 

HMX. 2.2 I 

RDX 1 
TNB .25 

Dayl jjjj 15 
Dilutlorifactor 50 2 

DNB .25 
TETRYL .65 

NB .26 various detection limils used on Day 00 analysis 
TNT .25 

4AONT .25 
2ADNT .25 
26DNT .26 
24DNT .25 

2NT .25 
4NT .25 
3NT .'J~ 

PETN 

NSWC CRANE 
BIOFACILITY 

WINDROW PERCENT REDUCTIONS 

05·1 05-2 05·3 
15 %red 00 15 %red 00 15 
2.2 98.00 275 2.2 99.20 11 2.2 
2.96 97.03 138 1 99.28 20.6 1 
.25 98.00 31.2 .25 99.20 1.25 .25 
.25 98.00 31.2 .25 99.20 1.25 .25 
.65 98.00 81.2 .65 99.20 3.25 .65 
.26 98.00 32.5 .26 99.20 1.3 .26 
.25 88.99 31.2 .25 99.20 1.25 .25 
.25 98.00 31.2 .25 99.20 1.25 .25 
.25 98.00 31.2 .25 99.20 1.25 .25 
.26 98.00 32.5 .26 99.20 1.3 .26 
.25 98.00 31.2 .25 99.20 1.25 .25 
.25 98.00 31.2 .25 99.20 1.25 .25 
.25 98.00 31.2 .25 99.20 1.25 .25 
.25 98.00 31.2 .25 99.20 1.25 .25 
.25 0.00 .25 .25 0.00 .25 .25 

11-1 11-2 11·3 
H, 'f.red . "'00" 15 "'%i9Q W 15 

2.2 96.00 275 2.2 99.20 11 l..l. 

1 98.31 176 1 99.43 8.03 1 
.25 98.00 31.2 .25 99.20 1.25 .25 
.25 96.00 31.2 .25 99.20 1.25 .25 
.72 95.56 81.2 .65 99.20 3.25 .652 
.26 96.00 32.5 .28 99.20 1.3 .26 
.25 96.00 31.2 .25 99.20 1.25 .25 
.25 96.00 31.2 .25 99.20 1.25 .25 
.25 96.00 31.2 .25 99.20 1.25 .25 
.26 96.00 32.5 .26 99.20 1.3 .26 
.25 98.00 31.2 .25 99.20 1.25 .25 
.25 96.00 31.2 .25 99.20 1.25 .25 
.25 96.00 31.2 .25 99.20 1.25 .25 
.25 96.00 31.2 .25 99.20 1.25 .25 
.25 0.00 .25 .25 0.00 .25 .25 

SL = sample localion 

%red 
80.00 
95.15 
80.00 
80.00 
80.00 
80.00 
80.00 
80.00 
80.00 
80.00 
80.00 
80.00 
80.00 
80.00 
0.00 

%red 

8U~ 

87.55 
80.00 
80.00 
79.94 
80.00 
80.00 
80.00 
80.00 
80.00 
80.00 
80.00 
80.00 
80.00 
0.00 

07·1 07-2 07·3 I 
00 15 %red 00 15 'fored 00 15 %red 

275 2.2 99.20 275 2.2 . 99.20 11 2.2 ~ 
146 1 99.32 149 1 99.33 22.2 1 95.50 
31.2 .25 99.20 31.2 .25 99.20 1.25 .25 80.00 
31.2 .25 99.20 31.2 .25 99.20 1.25 .25 80 . .!!Qj 
81.2 .65 99.20 81.2 .65 99.20 3.25 .65 80.00 
32.5 .26 99.20 32.5 .26 9920 1.3 .26 80.00 
31.2 .25 99.20 31.2 .25 99.20 1.25 .25 80.00 
31.2 .25 99.20 31.2 .25 99.20 1.25 .25 80.00 
31.2 .25 99.20 31.2 .25 99.20 1.25 .25 80.00 
32.5 .26 99.20 32.5 .26 99.20 1.3 .28 80.00 
31.2 .25 99.20 31.2 .25 99.20 1.25 .25 80.00 
31.2 .25 99.20 31.2 .25 99.20 1.25 .25 ao.oo 
31.2 .25 99.20 31.2 .25 99.20 1.25 .25 80.00 
31.2 .25 99.20 31.2 .25 99.20 1.25 .25 80.00 
.25 .25 0.00 .25 .25 0.00 .25 .25 0.00 

Windrow Averages Goals 
00 15 'fored Res. nd. 

!33.~ ~l.0 ~~. HMX. 3300 [34000 
102.51 1.13 98.90 RDX 4 17 
15.33 0.28 98.15 TNB 3.3 34 
15.33 0.25 98.37 DNB 6.5 68 
39.88 0.65 98.36 TETRYl 650 6800 I 

15.96 0.26 98.37 NB 18 94 
14.65 0.25 98.29 J TNT 15 84 
15.33 0.25 98.36 4ADNT 65 680 
15.33 0.25 98.37 2ADNT 130 1400 
15.96 0.26 98.37 26DNT 65 880 
15.33 0.25 98.37 240NT 130 1400 
15.33 0.25 98.37 2NT 650 6800 
15.33 0.25 98.37 4NT 650 6800 
15.33 0.25 98.37, 3NT 650 5800 

0.25 0.25 0.00 J PETN 10 be determined 



NSv\ "ANE 
BIOFACILITY 

WINDROW PERCENT REDUCTIONS 
Windrow M·002 

SL 03·1 03·2 03·3 05-1 05·2 05-3 07-1 07-2 07·3 
[lay .00 ~1 'Tored uu ~1 'To red UU ~1 'Tored UU ~1 'Tared UU :l1 'l'ored UU 21 'l'orea UU :l1 'Torea UU :l1 'forea UU 21 %red 

.Hfv1)( _52.7 2.2 95.83 141 4.08 97.11 62.8 2.2 96.50 91.9 2.2 97.61 172 2.2 98.72 95.9 2.2 97.71 98.7 2.2 97.71 51 2.2 95.69 89.2 2.2 97.53 
RDX 394 1 99.75 1120 1.16 99.90 564 1 99.82 734 1 99.86 1290 1.54 99.88 793 1 99.87 746 1 99.87 409 1 99.76 800 1 99.88 
TNB 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 
DNB 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 ge.00 

TETRYL 32.5 .65 98.00 32.5 .65 98.00 32.5 .65 98.00 32.5 .65 98.00 32.5 .65 98.00 32.5 .65 98.00 32.5 .65 98.00 32.5 .65 98.00 32.5 .65 98.00 
t---r:iB 13 .26 98.00 13 .26 98.00 13 .26 98.00 13 .26 98.00 13' .26 98.00 13 .26 98.00 13 .26 98.00 13 .26 98.00 13 .26 98.00 

TNT 9.43 .2 97.88 48.8 .25 99.49 30.8 .25 99.19 27.9 .25 99.10 73.9 .25 99.66 40.1 .25 99.38 87.8 .201 99.71 13.9 .198 98.58 30.4 .216 99.29 
4ADNT 5.34 .25 95.32 5.34 .25 95.32 9.39 .25 97.34 7.23 .25 96.54 18.5 .25 98.65 13.5 .25 98.15 4.17' .25 94.00 5.43 .25 95.40 12 .25 97.92 
2ADNT 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00. 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 
26DNl 13 .26 98.00 13 .26 98.00 13 .26 98.00 13 .26 98.00 13 .26 98.00 13 .26 98.00 13 .26 98.00 13 .26 98.00 13 .26 98.00 
24DNl 12.5 25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 

,. 2NT 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 
4NT 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 
3Nr 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 

PETI~ L-11 .6 .25 97.84 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 _.25 98.00 

SL 09·1 09·2 09·3 11·1 11·2 11·3 Windrow Averages Goals 

IJiiY UU 21 %red OU 21 %red 00 21 'rored 00 21 %red 00 21 %red 00 21 'Yorea uu :l1 'Yorea Kell. lind. 

HMX 79.2 2.2 97.22 41.8 2.2 94.74 83.2 2.2 91.36 61.4 2.2 96.74 21.9 2.2 !I2.H 60.5 2.2 96.36 81.01 2.33 91.13 
RDx 563 1 99.82 356 1 99.72 553 1 99.82 494 1 99.80 226 3.06 98.65 501 3.91 99.22 838.20 1.38 99.78 
''ffie 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.50 0.25 98.00 

HMX [3300 134000 
RDX 4 17 
TNB 3.3 34 

DNB 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.50 0.25 98.00 DNB 6.5 68 
m,L 32.5 .65 98.00 32.5 .65 98.00 32.5 .65 98.00 32.5 .65 98.00 32.5 .65 98.00 32.5 .65 98.00 32.50 0.65 98.00 TETRYl 650 6800 

NO 13 .26 98.00 13 .26 98.00 13 .26 98.00 13 .26 98.00 13 .26 98.00 13 .26 98.00 13.00 0.26 98.00 NB 18 94 
"TNr :--r.:- .173 99.62 19.7 .201 98.98 33 .204 99.38 59.8 .239 99.60 15 1.54 89.73 36.9 .25 99.32 38.19 0.31 99.18 ~.4 

',iiiTf 12.5 .25 98.00 5.31 .25 95.29 12.5 .25 98.00 5.81 .25 95.70 2.98 .25 91.61 6.89 .25 96.37 8.46 0.25 97.04 
TNT 15 64 

4ADNT 65 680 I 
··.i ;n 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.50 0.25 98.00 2ADNT 130 1400 I 

:iilii IT 11 .26 98.00 13 .26 98.00 13 .26 98.00 13 .26 98.00 13 .26 98.00 13 .26 98.00 13.00 0.26 98.00 26DNT 65 680 

I 24DNT 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.50 0.25 98.00 24DNT 130 1400 I 

2NT 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.50 0.25 98.00 2NT 650 6800 I 
4Nr 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.50 0.25 98.00 4NT 650 6800 
3NI 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.50 0.25 98.00 3NT 650 6800 I 

PETN 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.44 0.25 97.99 PETN to be determined I 

Detection limits 
uay uu :ll SL ., sample localion 

HMX 110 2.2 
RDX 50 1 Day 
TNB 12.5 .25 Dilullon fac10r 

DNB 12.5 .25 
TETRYL 32.5 .65 

NB 13 .26 
TNT 12.5 .25 

4ADNT 12.5 .25 
2ADNT 12.5 .25' 
26DNT 13 .26 
24DNT 125 .25 

2NT 12.5 .25 
4NT 12.5 .25 
3Nl 12.5 .25 

f>~ ~12.5_ ....:25. 

.-



",draw 5-003 
SL 03-1 03-2 03-3 
,~ UU 15 'Yorea uu 1:' 'Yorea uu 1:' 'Yorea UU 

~ 56_2 2.2 96.09 ~. 1.4 .94.74 .'1-.3. ],71 1!J..O 7_0.9 
fIDx 598 1 99.83 159 .64 99.60 49.3 5.22 89.41 354 
iiiiB . 1.25 .25 80,00 1.25 .25 80.00 1.25 .25 80,00 1.25 
'INS 1.25 .25 80.00 1.25 .25 80.00 1.25 .25 80,00 1.25 
IHYl 3_25 .65 80.00 3.25 .65 80.00 3.25 .65 80.00 3.25 

NS 1.3 .26 80.00 1.3 .26 80,00 1.3 .26 80,OQ 1.3 
INl 31.2 .25 99.20 4.41 .25 94.33 1.38 .25 81.88 8.14 
UNT 4.12 .25 94.34 1.25 .25 80.00 1.25 .25 80.00 2.67 

".UNT 1.6 .25 84.38 1.25 .25 80.00 1.25 .25 80.00 1.15 
GONT 1.3 .26 80.00 1.3 .26 80.00 1.3 .26 80.00 1.3 

1.4DNT 1.25 .25 80.00 1.25 .25 80.00 1.25 .25 80.00 1.25 
2Nl 1.25 .25 80.00 1.25 .25 80.00 1.25 .25 80.00 1.25 
4NI 1.25 .25 80.00 1.25 .25 80.00 1.25 .25 80.00 1.25 
3NI 1.25 .25 80.00 1.25 .25 80.00 1.25 .25 80.00 1.25 

PETN 1.25 .25 80.00 1.25 .25 80.00 1.25 .25 80.00 1.25 

SL 09-1 09-2 09-3 
Day 00 1:' 'Yorea uu 1:' 'Yorea uu 1:' 'Yorea UU 
HMX 23 2.2 90.43 42.7 2.2 94.85 8.93 .269 96.99 58.1 
RDX 170 1 99.41 366 1 99.73 87.8 .589 99.33 538 t-me 1.25 .25 80.00 1.25 .25 80.00 1.25 .25 80.00 2.64 

t-ONB 1.25 .25 80.00 1.25 .25 80.00 1.25 .25 80.00 1.25 
TEfRYL 3.25 .65 80.00 3.25 .65 80_00 3.25 .65 80.00 3.25 

NB 1.3 .26 80.00 1.3 .26 80.00 1.3 .26 80.00 1.3 
TNT 3.18 .25 92.14 3.39 .25 92.63 1.25 .25 80.00 50 

4ADNT 1.25 .25 80.00 1.25 .25 80.00 1.25 .25 80.00 3.42 
2ADNT 1.25 .25 80.00 1.25 .25 80.00 1.25 .25 80.00 1.25 
26DNT 1.3 .26 80.00 1.3 .26 80.00 1.3 .26 80.00 1.3 
24DNT 1.25 .25 80.00 1.25 .25 80.00 5.14 .25 95.14 1.25 

2NT 1.25 .25 80.00 1.25 .25 80.00 1.25 .25 80.00 1.25 
4NT 1.25 .25 80.00 1.25 .25 80.00 1.25 .25 80.00 1.25 
3NT 1.25 .25 80.00 1.25 .25 80.00 1.25 .25 80.00 1.25 

-.!'i:!N 1.25 .25 80.00 1.25 .25 80.00 1.25 .25 80.00 1.~ 
- -

Detection limits 
Day 00 15 

HMX 11 2.2 
RDX 5 1 Day 
TNB 1.25 .25 Dilution factor 

DNB 1.25 .25 
TETRYL 3.25 .65 

NB 1.3 .26 
TNT 1.25 .25 

4AONT 1.25 .25 
2ADNT 1.25 .25 
26DNT 1.3 .26 
24DNT 1.25 .25 

2NT 1.25 .25 
4NT 1.25 .25 ' 
3NT 1.25 

PETN 1.25 .. 

NSWC CRANE 
BIOFACILITY 

WINDROW PERCENT REDUCTIONS 

05-1 05-2 05-3 
1:' 'Yo rea UU 1:' 'Yorea UU 1:' 

2"2. 96.90 71.8 .68 99,05 29 .707 
1 99,72 471 .908 99.81 112 .787 

.25 80.00 1.25 .25 80.00 1.25 .25 

.25 80.00 1.25 .25 80.00 1.25 .25 

.65 80,00 3.25 .65 80.00 3.25 .65 

.26 80,00 1.3 .26 80.00 1.3 .26 

.25 96,93 4.46 25 94.39 3.42 .25 

.25 90.64 1.25 .565 54.80 1.25 .25 

.25 78.26 1.25 1.15 8.00 1.25 .25 

.26 80.00 1.3 .26 80.00 1.3 .26 

.25 80.00 1.25 .25 80.00 1.25 .25 

.25 80.00 1.25 .25 80.00 1.25 .25 

.25 80.00. 1.25 .25 80.00 1.25 .25 

.25 80.00 1.25 .25 80.00 1.25 .25 

.25 80.00 1.25 .25 80.00 1.25 .25 

11-1 11-2 11-3 
15 ""'rea uu 1:1 'Yorea uu 15 

2.2 96.21 36.4 2.2 93.96 6.74 2.2 
1 99.81 394 1 99.75 75.8 1 

.25 90.53 1.25 .25 80.00 1.25 .25 

.25 80.00 1.25 .25 80.00 1.25 .25 

.65 80.00 3.25 .65 80.00 3.25 .65 

.26 80.00 1.3 .26 80.00 1.3 .26 

.25 99.50 41.5 .25 99.40 1.25 .25 

.25 92.69 3.91 .25 93.61 1.25 .25 

.25 80.00 .696 .25 64.08 1.25 .25 

.26 80.00 1.3 .26 80.00 1.3 .26 

.25 80.00 1.25 .25 80.00 1.25 .25 

.25 80.00 1.25 .25 80.00 1.25 .25 

.25 80.00 1.25 .25 80.00 1.25 .25 

.25 80.00 1.25 .25 80.00 1.25 .25 

"--- .25 ~ 1.25 .25 80.00 1.25 .25 

SL = sample local ion 

'Yorea 

97 ... 56 
99.54 
80.00 
80.00 
80.00 
80.00 
92.69 
80.00 
80.00 
80.00 
80.00 
80.00 
80.00 
80.00 
80.00 

'fored 

~!-..36 
98.68 
80.00 
80.00 
80.00 
80.00 
80.00 
80.00 
80.00 
80.00 
80.00 
80.00 
80.00 
80.00 
80.00 

07-1 07-2 07-3 
UU 1:' 'Yorea 00_ _1:' ""'rea uu 15 ""'rea 

85.8 2.33 97.28 69 2.39 ~.54 36.8 2.2 94.112 
694 ,58 99.92 544 .506 99.91 336 1 P9.70 
1.25 .25 80,00 1.25 .25 80.00 1.25 .25 80.00 
1.25 .25 80.00 1.25 .25 80.00 1.25 .25 80.00 
3.25 .65 80.00 3.25 .65 80.00 3.25 .65 80.00 
1.3 .26 80.00 1.3 ,28 80.00 1.3 .26 80.00 

19.6 .198 98.99 2.51 .25 90.04 3 .296 90.13 
3.59 .111 96.74 1.25 .184 85.28 4.25 .25 94.12 ' 
2.42 .25 89.67 1.25 .25 80.00 1.18 .25 78.81 
1.3 .26 80.00 1.3 .26 80.00 1.3 .26 80.00J 

1.25 .25 80.00 1.25 .25 80.00 1.25 .25 80.00 
1.25 .25 80.00 1.25 .25 80.00 1.25 .25 80.00 
1.25 .25 80.00 1.25 .25 80.00 1.25 .25 80.00 
1.25 .25 80.00 1.25 .25 80.00 1.25 .25 SO.OO 
1.25 .25 80.00 1.25 .25 80.00 1.2~ ___ 25 80.00 

Windrow Averages Goals 
00 1:1 "",rea Res. na. 

42.1lII. 2.21 94.76 HMX 3300 ,34000 
333.13 1.15 99.66 RDX 4 17 
1.34 0.25 81.38 TNB 3.3 34 
1.25 0.25 80.00 DNB 6.5 68 
3.25 0.65 80.00 TETRYL 650 6800 
1.30 0.26 80.00 NB 18 94 

11.91 0.25 97.90 TNT 15 64 
2.23 0.26 88.46 4ADNT 65 680 
1.30 0.31 76.21 2ADNT 130 1400 
1.30 0.26 80.00 26DNT 65 680 
1.51 0.25 83.44 24DNT 130 1400 
1.25 0.25 80.00 2NT G50 6800 
1.25 0.25 80.00 4NT 650 61100 
1.25 0.25 80.00 3NT 650 6800 
1.25 0.25 80.00 PETN to be determined 



NSWC CRANE 
BIOFACILITY 

WINDROW PERCENT REDUCTIONS 

The following tables represent percent reductions of explosives based on Day 00 and Day Last analytical results. 

To date, compl~te Day 00 and Day Last analytical data have been received on the first 13 full scale windrows, which are included here. 

Percent reductions were computed on a per sample basis and on an average of the entire windrow. 

The latter is provided because whether or not a windrow meets clean-up goals is determined by comparing the average of the entire windrow 

(for a given constituent) to the clean-up goals and not by comparing individual data points. 

In lJIany instances it appears that the 90 to 99% reduction goal has not been met. Closer inspection of the data indicate that the levels at which individual 

constituents were detected render many of the percent reductions meaningless. For instance, many contituents were neither detected on Day 00 nor 

DaV Last, such as PETN on windrow 5-001. However, since the detection limit dropped by a factor of 50 from Day 00 to Day Last, it appears that a 

qn percpnt reduction was accomplished. This is obviously misleading since the actual concentration of PETN in these two samples is not known, if PETN 

p)'ists at all. **NOTE - if a constituent was not detected, it was listed in the tables at the detection limit ** 

III fad, H majority of the reductions listed are below 90%. In most cases, this is simply because the detected values are at or very near the detection limits. 

I hele are Individual instances however, such as M-009 at sample location 03-3, where neither the clean-up goal nor the 90% reduction ~ave been met. 

lespile these misleading values, In aU cases where the detected levels are valid (Le. above detection limits) and significant (Le. above clean-up goals), 

Ie 9U to 99% reduction goal has been met on an average windrow basis. In fact the highest level of reduction achieved, both on an average windrow basis 

Ilrj on an individual sample basis, was achieved on windrow 5-001, the most contaminated of the 13 windrows represented. 

1f'1r:!, the average RDX reduction was 99.91% and the Single highest reduction was at sample location 07-1 at 99.96%. 

f· ......... n".\"i,..,r""',..m'llfl~,..I\t:)I:'c:::11I TC: )(1 c:: 



Windrow 5-001 
SL 03-1 03-2 03-3 

-rf"aY 00 26 %i1iif 00 26 -%red 00 26 'Yored 00 

~X 75.3 2.2 97.08 178 2.2 98.76 154 2.2 98.51 175 
RDX 625 1 1l9.R 1510 1 99.93 1160 1 99.91 1490 
TIIB 1:'.5 .:25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 
DNB f-.!:~.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 

rETRYL 32.5 .65 98.00 32.5 .65 98.00 32.5 .65 98.00 32.5 
tlB 13 .26 98.00 13 .26 98.00 13 .26 98.00 13 

TIll 24.1 .523 97.83 83.3 .744 99.11 77 .375 99.51 208 
Ii\DtH 5.32 .25 95.30 10.3 .25 97.57 18.9 .25 98.68 20 
;ADNI 12.5 .25 98.00 12.5 .25 98.00 3.44 .25 92.73 5.75 
'6DNT 13 .26 98.00 13 .26 98.00 13 .26 98.00 13 
lDNT 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 

2NT 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 
oiNT 12.5. .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 
3Nr 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 

FErN 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 

SL 09-1 09-2 09-3 
[f"y UU ~6 'Yore<! DO 26 'Yore<! 00 21i 'Yore<! 00 

Iir.1X 243 2.2 99.09 232 2.2 99.05 174 2.2 98.74 101 
RDX 1810 1 99.95 1830 1 99.95 1470 1 99.93 198 
TNB 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 
DNB 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 

rETRYl 32.5 .65 98.00 32.5 .65 98.00 32.5 .65 98.00 32.5 
NB 13 .26 98.00 13 .26 98.00 13 .26 98.00 13 

TNT 172 .241 99.86 146 .31 99.79 152 .25 99.84 40.9 
'IADNT 27 .25 99.07 28.5 .25 99.12 9.88 .25 91.047 6.66 
2ADNT 8.48 .25 97.05 6.54 .25 96.16 2.59 .25 90.35 12.5 
26DNT 13 .26 98.00 13 .26 98.00 13 .26 98.00 13 
24DNT 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 

2NT 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 
.. NT 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 
3NT 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 

PETN 12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 12.5 

Detection limits 
uay UU <Iii 

tiM)( 110 2.2 
RDX 50 1 
TNB 12.5 .25 Day 
DNB 12.5 .25 Lab Dllulio_"_'_aC_,_or ...... _______ .... 

TETRYl 32.5 .65 
NB 13 .26 

TNT 12.5 .25 
4ADNT 12.5 .25 
2ADNT 12.5 .25 
26DNT 13 .26 
24DNT 12.5 .25 

2NT 12.5 .25 
oiNT 12.5 .25 
3NT 12.5 .25 

PE1N 12.5 .25 

NSWC CRANE 
BIOFACILITY 

WINDROW PERCENT REDUCTIONS 

05-1 05-2 05-3 
26 'T.rea uu ;ttl 'Torea uu ;ttl 

2.2 98.74 _28.3 2.2 92.23 95.5 2.2 
1 99.93 166 1 99.40 102 1 

.25 98.00 12.5 .25 98.00 12.5 .25 

.25 98.00 12.5 .25 98.00 12.5 .25 

.65 98.00 32.5 .65 98.00 32.5 .65 

.26 98.00 13 .26 98.00 13 .26 
.592 99.72 2.94 .274 90.68 74.3 .457 
.25 98.75 2.48 .25 89.92 6.35 .25 
.25 95.65 12.5 .25 98.00 12.5 .25 
.26 98.00 13 .26 98.00 13 .26 
.25 98.00 12.5 .25 98.00 12.5 .25 
.25 98.00 12.5 .25 98.00 12.5 .25 
.25 98.00 12.5 .25 98.00 12.5 .25 
.25 98.00 12.5 .25 98.00 12.5 .25 
.25 98.00 12.5 .25 98.00 12.5 .25 

11-1 11-2 11-3 
21i 'Yored UU ;ttl 'Tarea uu ;ttl 

2.2 97.82 27.4 2.2 91.97 84.7 2.2 
1 99.49 159 1 99.37 544 1 

.25 98.00 12.5 .25 98.00 12.5 .25 

.25 98.00 12.5 .25 98.00 12.5 .25 

.65 98.00 32.5 .65 98.00 32.5 .65 

.26 98.00 13 .26 98.00 13 .26 

.25 99.39 14.8 .25 98.31 36.5 .259 

.25 96.25 12.5 .25 98.00 12.5 .25 

.25 98.00 12.5 .25 98.00 12.5 .25 

.26 98.00 13 .26 98.00 13 .26 

.25 98.00 12.5 .25 98.00 12.5 .25 

.25 98.00 12.5 .25 98.00 12.5 .25 

.25 98.00 12.5 .25 98.00 12.5 .25 

.25 98.00 12.5 .25 98.00 12.5 .25 
.25 98.00 12.5 .25 98.00 12.5 .25 

5L = sample localion 

'Yore<! 

91.70 
99.86 
98.00 
98.00 
98.00 
98.00 
99.38 
96.06 
98.00 
98.00 
98.00 
98.00 
98.00 
98.00 
98.00 

'Torea 

97.40 
99.82 
98.00 
98.00 
98.00 
98.00 
99.29 
98.00 
98.00 
98.()() 
98.00 
98.00 
98.00 
98.00 

~8)() 

07-1 07-2 07-3 
00 26 'fored DO 26 'fored uu :it; 'Yored 

285 2.2 99.23 154 2.2 98.57 220 .5f' 99.74 
2440 1 99.98 1390 1 99.93 1780 1 99.94 
12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 
12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 , 
32.5 .65 98.00 32.5 .65 98.00 32.5 .65 98.00 . 

13 .26 98.00 13 .26 98.00 13 .26 98.00 
271 .25 99.91 100 .434 99.57 286 .434 99.85 
22.6 .25 98.89 27.6 .25 99.09 9.59 .25 97.39 
12.5 .25 98.00 6.16 .25 95.94 12.5 .25 98.00 
13 .26 98.00 13 .26 98.00 13 .26 98.00 

12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 
12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 
12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 
12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 
12.5 .25 98.00 12.5 .25 98.00 12.5 .25 98.00 

Windrow Averages Goals 
uu ;ttl 'Tared Res. nd. 

148.48 2.09 98.59 HMX 3300 34000 
1155.80 1.00 99.91 . RDX 4 17. 
12.50 0.25 98.00 TNB 3.3 34 
12.50 0.25 98.00 DNB 6.5 68 
32.50 0.65 98.00 TETRYl 650 6800 ' 
13.00 0.26 98.00 NB 18 94 

112.59 0.38 99.67 TNT 15 64 
14.68 0.25 98.30 4ADNT 65 680 
9.70 0.25 97.42 2ADNT 130 1400 
13.00 0.26 98.00 26DNT 65 680 
12.50 0.25 98.00 24DNT 130 1400 
12.50 0.25 98.00 2NT 650 6800 

12.50 0.25 98.00 oiNT 650 6800 
12.50 0.25 98.00 3NT 650 6800 

12.50 0.25 ~8·00 PETN to be determined 
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NSWCCRANE Revision: 1 
Date: 03/04/98 

Page 2 of 14 
SOILS BIOREMEDIATION FACILITY 
QAPP FOR FULL-SCALE OPERATION 

FIELD SOP: QAPP-4.0 
TITLE: MEASUREMENT AND MONITORING OF FIELD PARAMETERS 

Field measurement locations 

Six field measurement locations will be established at each of the windrow cross-sections. The correct 
depth for each measurement will be indicated by marked intervals on the shaft of the oxygen/temperature 
probe for oxygen and temperature measurements. The following procedure will be used to locate the field 
measurement locations: 

1. Sample location 1A is located on the longitudinal centerline of the pile at a depth of r foot below 
the top surface. Insert the marked probe shaft to the 1-foot mark. 

2. Sample location 1 is located on the longitudinal centerline of the pile at a depth of 3 feet below the 
top surface. Insert the marked probe shaft to the 3-foot mark. 

3. Sample location 2A is located on the south side of the pile at a depth of 1 foot below the surface. 
Lay tRe 4 ft. 7 iR. ffieasuriR§ stiel( Determine the mid point on the side of the pile ffeffl between 
the ground surface t:tJT and top of windrow, hold the marked probe shaft perpendicular to the 
side surface of the pile, and insert to the 1-foot mark. 

4. Sample location 2 is located on the south side of the pile at a depth of 2.5 feet below the surface. 
Lay tRe 4 ft. 7 iR. ffieasuriR§ stiel( Determine the mid point on the side of the pile ffeffl between 
the ground surface tt1' and top of windrow, hold the marked probe shaft perpendicular to the 
side surface of the pile,and insert to the 2.5-foot mark. 

5. Sample location 3A is located on the north side of the pile at a depth of 1 foot below the surface. 
Lay tRe 4 ft. 7 iR. ffieasuriR§ stiel( Determine the mid point on the side of the pile ffeffl between 
the ground surface tt1' and top of windrow, hold the marked probe shaft perpendicular to the 
side surface of the pile, and insert to the 1-foot mark. 

6. Sample location 3 is located on the north side of the pile at a depth of 2.5 feet below the surface. 
Lay tRe ..;. ft. 7 iR. ffieasuriR§ stiel( Determine the mid point on the side of the pile ffeffl between 
the ground surface tt1' and top of windrow, hold the marked probe shaft perpendicular to the 
side surface of the pile, and insert to the 2.5-foot mark. 

3.0 OXYGEN AND TEMPERATURE MONITORING 

This section describes the procedure to be followed for collecting oxygen and temperature measurements 
within the compost windrows. Procedures for decontamination of monitoring and sampling equipment are 
described in Field SOP 7.0 in the Full-Scale Operational Plan, Appendix D. 
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NSWC CRANE 
SOILS BIOREMEDIATION FACILITY 
QAPP FOR FULL-SCALE OPERATION 

FIELD SOP: QAPP-4.0 
TITLE: MEASUREMENT AND MONITORING OF FIELD PARAMETERS 

3.1 Tools and Materials 

Revision: 1 
Date: 03/04/98 

Page 3 of 14 

The following tools and materials are required to collect oxygen and temperature measurements: 

primary instrument - Demista Instruments Model OT-21 oxygen-temperature 
monitor 

backup instrument (temperature only) - K-type thermocouple with hand-held 
temperature meter ./ /J. 

4 ft 7 if!. lef!§ fl'les9l:1Fif!§ stiel( ;fA'fA 1- Ie d r'fY~' pc, <!..;' J 

Windrow Process Data - Daily Log form . 
indelible pen 

3.2 Calibration 

Demista Oxygen-Temperature Monitor 

The Demista oxygen-temperature monitor can be calibrated only for percent oxygen. 
Temperature calibration shall be performed at the instrument manufacturer's faCility. The recommended 
calibration frequency is minimum once every 12 months based on daily use, however, temperature checks 
of the probe reading to the ambient temperature will be performed prior: to beginning monitoring of each 
pile. . 

Oxygen calibration is performed by activating the 'oxygen' mode, aspirating (squeezing and releasing the 
rubber bulb) several times, and noting the display reading. If the reading is other than 21%, the monitor is 
adjusted to '21' by turning the oxygen calibration screw with a small screwdriver. Oxygen calibration of 
the probe will be performed prior to beginning monitoring of each pile. Calibration shall be documented on 
the Windrow Process Data - Daily Process Log Form (Figure 2 of this SOP). 

K-tvpe Thermocouple 

Calibration shall be performed at the instrument manufacturer's facility. The recommended calibration 
frequency is minimum once every 6 months based on daily use. 

3.3 Measurement Procedure 

The monitoring and sample collection will be performed in the following order: 

1. In-situ reading of Oxygen. 
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Page 30f7 
SOILS BIOREMEDIATION FACILITY 
FULL-SCALE OPERATIONAL PLAN 

FIELD SOP: 3.0 
TITLE: AMENDMENT PROPORTIONING AND MIXING 

5.2 Loading Amendments 

The bulking agents should be loaded first (e.g., straw, alfalfa, and wood chips). The manures 
should be loaded next to provide improved mixing. After zero balancing the scales, as described 
above, the amendments shall be loaded into the grinder/mixer as follows: 

1. Activate the mixer drive to begin mixing. 

2. Load the first amendment via the center pivot loader from the amendment storage bin and 
gradually dump into the grinder/mixer until the desired volume is added. Record the 
volume and actual weight on the appropriate Record of Recipe form (Figures 2a, 2b, and 
2c) for that batch. 

3. Press the [TARE] key on the scale display to establish a temporary zero point. 

4. Press the [NET/GROSS] key to select NET mode. 

5. Load the desired volume of the second amendment in a similar fashion. Record the 
actual volume and weight on the appropriate Record of Recipe form (Figures 2a, 2b, and 
2c) for that batch. 

6. Repeat steps 2, 3 and 4 for each additional amendment to be added. 

5.3 Blending of Amendments 

Once all amendments for that batch have been loaded into the grinder/mixer, the mixer continues 
to chop and blend ~he amendment mixture as the grinder/mixer is pulled to the composting 
building by the farm tractor. Each load shall be blended for 8 R'liFliR'lI:lR'l ef approximately ten 
minutes. The blended amendment batch will be unloaded as described in Field SOP 4.0. 
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SOILS BIOREMEDIATION FACILITY 
FULL-SCALE OPERATIONAL PLAN 

FIELD SOP: 7.0 
TITLE: DECONTAMINATION OF STRUCTURES, EQUIPMENT, ROCKS, AND PERSONNEL 

bottle containing tap water. If necessary, use a plastic awl to poke cut any 
material clogging the air inlet holes. 

3. Allow the probe shaft to drain, dry the teflon tip with a clean disposable paper 
towel, replace the probe tip after making sure it has been cleaned, and secure in 
place with the screw. 

4. Remove the probe suction tube from the monitor and connect to the outlet of the 
aspirator bulb. Using the aspirator bulb, blow air through the probe tip to expel 
any remaining water. Reconnect the probe suction tube to the monitor. 

5. After the last use for the day and the equipment has been decontaminated, store 
the equipment in the sample equipment transfer vehicle. 

Windrow Measuring Equipment 

All measuring sticks will be dedicated to each individual windrow. The sticks will have any 
solids brushed off if used at the end of measurements for that windrow. Any solid 
residues shall be placed onto that windrow. The measuring sticks shall be stored 
adjacent to the windrows, next to the containment wall of the building. 

3.1.2.2 On-site Laboratory EqUipment 
. 8aFftBliR~ ESl:IiBFfteRt Usee fer OR site Laberatery 8aFftBIes 

Cleaning of on-site laboratory non-disposable equipment (except for compost sampling 
and windrow sampling equipment) will be performed as described in Section 3.1.2.1 
above except emersion in the decontamination fluids may not be permissible. Spray 
bottles of cleaning and rinse fluids will be used. 

All field laboratory equipment shall be cleaned and maintained so that cross
contamination does not occur. This includes the Wiley mill and the riffle splitter for 
creating split samples. 

3.2 Decontamination related to Excavation Sites 
Exea'/atieA Eql::liF'."eRt ARa ReelE DeeeHtamiHatieA 

3.2.1 Excavation EqUipment BRe DeeeRtaFftiRatieR Pae 

Equipment such as conveyors, backhoe, soil screener, and smaller eqUipment 
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FULL-SCALE OPERATIONAL PLAN 
SOILS BIOREMEDIATION FACILITY 

FIELD SOP: S.O 
TITLE: WINDROW TURNING AND MOISTURE ADDITION 

complete with the concurrence of NSWC Crane EPD. 

5.1.2 Windrow Turning Procedure 

During the turning process, the operator will try to keep the soil within the building containment. 
The following steps will be followed during the turning process: 

1. Position the windrow machine at the windrow to be turned. 

2. Engage the drum on the windrow machine and begin turning the windrow. NOTE: More 
than one pass may be required to complete turning. 

3. Upon completion of turning the end of the windrow, stop the windrow machine and 
disengage the drum. Inspect the equipment for loose or caked material. 

4. If loose or caked material is evident, then lockout the windrow machine; the driver will 
exit the cab, lock the door and wait on the windrow machine platform until given clearance 
by the person cleaning the underside of the machine. 

5. Clean caked material from the drum and flaps of the windrow machine. 

6. Cleanup material which has been thrown beyond the ends of the windrow and place in 
back onto the windrow using a skid steer loader or similar piece of eqUipment. 

7. Repeat steps 1 through 6 for the remaining windrows to be turned. 

5.2 Moisture Addition 

Water will be added to the windrows to adjust moisture content. The operating goal for compost 
moisture content is 40 to 60% of the maximum Water Holding Capacity (WHC) of the compost. A 
50% WHC is the ideal moisture content for the composting process. Refer to the approved QAPP 
for Full-Scale Operations for determination of actual moisture and WHC. 

Water will be added using; the spray nozzles on the windrow machine during the turning process; 
a hose with a flow meter and spray nozzle connected to the buildings potable water source; or a 
hose and spray nozzle connected to the trailer mounted calibrated tank and pump. 

5.2.1 Water Sources and Their Usage 

During the Bioremediation Facility operations, fluids will be generated which may be used for 
windrow moisture addition. At no time shall fluid be used for 



ensure quality and freshness of the amendment. 

5.1.2 Alfalfa and Straw 

FCR No.: FS010 Item No.3 
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The alfalfa hay and straw will be provided in bales bound with hemp or a plastic mesh baling material 
which will be removed prior to amendment blending. The supplier will deliver the alfalfa and straw within 
two weeks of windrow construction. 

5.1.3 Wood Chips 

Wood chips will be delivered in bulk to the amendment storage area, within two weeks of windrow 
formation. Wood chips will be ground to 1.5 inch minus size. 

5.1.4 Amendment Storage 

The amendments will be stockpiled in bins separated by movable concrete dividers. The amendments will 
be stored within the amendment storage bins and will not flow outside the diked areas. Bales of alfalfa 
and straw may be stored along the northern edge of the amendment storage area as shown in Figure P-
100 in Appendix C. Available amendment storage capacity has been allocated for more than 1,200 cubic 
yards, thus allowing more than sufficient storage capacity of amendments for one building of full-scale 
operation. ,o"RY f3eReliR~ ef water eR tRe aSf3Ralt f3aVef'fleRt , .... ill ~e f'fIBRually ref'fle't'ee' .... itf'liR 24 Reurs, 
exeef3t e1uFiR~ ~eFieels et pFeei~itBtieR. 

All stockpiles are to be covered when not in use for protection from precipitation and wind. The covers are 
to be placed in a manner that directs clean storm-water away from the storage area, The covers are to be 
made of plastiC of sufficient strength to withstand typical weather conditions and frequent handling. The 
covers are to be held in position with a sufficient number of weighted items to keep them in place during a 
strong wind. Efforts will be made to avoid puncturing the covers when placing the weighted items. If 
amendments are showing signs of excess fluid, straw bales will be placed along the edges of the dividers 
to minimize nutrient water run-off from one section to another. When not in use the cover will remain 
inside the amendment storage area. 

5.2 LOAD AMENDMENTS INTO GRINDER/MIXER 

Amendments will be loaded in the proper proportions into the farm tractor-powered grinder/mixer unit 
using a center-pivot loader located in the Amendment Storage Area. Once mixed, the amendments will be 
unloaded in the CO!T1Post Bui/dings as illustrated on drawing P-100, in Appendix C. The nearly 26 cubic 
yard capacity unit will be loaded with amendments based on the' selected recipe per the volume ratios 
given in Figure 1 provided in Field SOP 3.0 in Appendix D. Field SOP 3.0 in Appendix D also provides a 

. step-by-step procedure for loading and blending of amendments. 

NSWC 
Bioremediation Facility 
Full-Scale Operational Plan 5-2 02/25/98 
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Sampling frequencies, procedures, and analytical methodologies are contained in Table 6-1 and the 
approved QAPP for Full-Scale Operations [MK, 1998b). 

Water not meeting off-site discharge requirements will either be recycled in the Bioremediation Facility for 
windrbw compost moisture control or transported to one of the water treatment facilities. Sampling 
frequencies, procedures, and analytical methodologies are contained in Table 6-1 and the approved 
QAPP for Full-Scale Operations [MK, 1998b). Storm-water collected in the retention ponds may be used 
for windrow moisture addition at anytime during the composting process if the retention pond level is in 
excess of 18-inches. Retention pond fluid less than 18-inches deep may only be used during the first 
seven days of windrow formation. This will prevent potentially high levels of explosives contaminated 
sediment from being added to the windrows once the explosives degradation has significantly progressed. 

Sediments from the retention ponds. collected during anv maintenance operations. will be added 
to the windrows only at the beginning of a compost cycle during initial windrow formation. or 
disposed of as approved by NSWC Crane EPD. Sampling frequencies. procedures. and analytical 
methodologies are contained in Table 6-1 and the approved QAPP for Full-Scale Operations [MK. 
1998bl. 

NSWC 
Bioremediation Facility 
Full-Scale Operational Plan 7-4 
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hopper/conveyor unit will be reconnected to continue soil unloading. This process will continue until 
amendment blend windrow is covered with soil to the proper height and length as shown on drawing P-
102 in Appendix C. Field SOP 5.0 in Appendix D provides a step-by-step procedure for transporting and 
loading soil into the windrows. 

If an empty truck is to retum to the excavation site for a load of soil, it must proceed to the vehicle 
decontamination facility (as illustrated on drawing P-102 in Appendix C) where the wheels and exterior will 
be washed with a high-pressure, low-volume spray prior to exiting the facility per Field SOP 7.0 in 
Appendix D. Incidental sediments and soils removed from the water collection sumps or ponds may be 
added to the windrows during initial pile formation. 

5.5 TURN/MIX WINDROW 

Once the soil has been loaded into the windrow to the specified level, the windrow/compost turning 
machine will commence mixing and forming the windrow. The travel speed of the windrow turner is 
adjusted automatically based on the density of the material being tumed to maintain a constant load on 
the drum. The windrow turner may make multiple passes during initial windrow construction to assure 
thorough mixing which are recorded on the daily report. The final shape and size of the homogeneous 
windrow is shown on Figure 1 of Field SOP 5.0 in Appendix D. 

Upon completion of turning a windrow, the equipment will be inspected to determine if loose or caked 
material is evident. If evident, the equipment will be locked out and brushed or scraped to remove 
loose or caked material. Material which has fallen off the sides or been thrown beyond the ends of the 
windrow will be cleaned up and placed back onto the windrow maintaining the original configuration. 
Flyout material will be minimized by the rubber flap at the rear of the windrow turner. The windrow turning 
frequency and monitoring is expected to be daily, but will be adjusted as necessary to maintain proper 
aeration, temperature, and moisture as described in Section 6.0. A detailed procedure for windrow turning 
and moisture addition is provided in Field SOP 6.0 in Appendix D. 

5.6 UNLOAD WINDROW AND TRANSPORT SOIL FOR DISPOSAL 

If the cleanup goals have not been achieved based on the evaluation of the sample results, the following 
options are available to ensure that the pile meets the cleanup goals: 
(1) extend the life cycle of composting (Le., another 15, 30, 60 days or as needed); (2) use the pile as new 
windrow and re-start the composting process; or (3) blend the pile with excavated soil into a new 
windrow. The NSWC Crane EPD will provide direction and approval for selecting the option. 

Once the treatment goals have been met, as determined by sampling results, the building will be emptied. 
The loader will transfer successfully treated material, directly -

NSWC 
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III 
III Matrix 

1. Pre-excavation in-situ 
soil (characterization) 

2. In-process 
excavation in-situ soil 
(during excavation) 

3. Post-excavation in-
situ soil (confirmation) 

4. Windrow compost 

5. Windrow compost 

6. Windrow compost 

7. Windrow compost 

8. Windrow compost 

9. Windrow compost 

10. Windrow compost 

11. Storm-water 

128. Decon/wash water 
from Bioremediation 
Facility and Excavation 
Sites 

NSWC 
Bioremediation Facility 
Full-Scale Operational Plan 
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TABLE 6-1 
PROCESS MONITORING AND SAMpLING SCHEDULE 

Parameter Freouencv Method 

SWMU-specific parameters Two composites per grid block1 Laboratory (various per 
per Section 1.3 and QAPP and one grab sample (VOCs) QAPP and Tables 1-1 

through 1-3 4-2) 

Explosives RDX and TNT Base: One composite BRa eRe Field screening kits 
~FeB (V9Gs~ per grid block1 per SOP QAPP-5.0 
Side·" .. aIl9~ eFte eeffi~esi~e BFta (SW846-8510 & 8515) 
eFte ~FBI:! (¥eGs) ~eF 29' 

SWMU-specific parameters Base: One composite and one Laboratory (various per 
per Section 1.3 and QAPP grab (VOCs) per grid block1 QAPP and Tables 1-1 

Sidewalls: One eeffi~esi~e BFta through 1-3 4-2) 
eFte ~FBI:! (yeGs) grab per 20' 

Explosives RDX and TNT One composite sample per cross- Field screening kits 
section from location 1, 2, & 3 on per SOP QAPP-5.0 
Day 7, 14, and 21 (SW846- 8510, & 8515) 

Explosives Per One sample per location 1, 2, & 3 Laboratory (SW846-
Table 6-2 per cross-section on Day 0 and at 8330) 

end of cycle 

SWMU-specific parameters One sample per location per Laboratory (various per 
per Section 1.3 and QAPP cross-section on Day 0 and at QAPP and Tables 1-1 
[Required only if present in end of cycle through 1-3) 
the characterization 
samples.] 

Temperature Daily: before & after turning Field SOP QAPP- 4.0 

Moisture Three times per week and directly Field SOP QAPP-3.0 
after moisture addition and 4.0 

pH One time per week Field SOP QAPP-3.0 
and 4.0 

Oxygen Daily: before & after turning Field SOP QAPP-4.0 

Per NPDES After heavy rainfall or per the Laboratory (various per 
NPDES Permit or per Navy EPO QAPP) 
direction 

Per Table 1-5 If required for disposal to on-site 
sewer treatment system. 
[No testing is required if disposal 
to one of the on-site waste 
treatment facilities or used for 
initial composting moisture 
~rlrlitinn 1 

6-2 02125/98 

II 
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methodologies are contained in Table 6-1 of this Plan and the approved QAPP for Full-Scale Operations 
[MK, 1998b). Sump sediments will be collected and added to the windrows at the beginning of a compost 
cycle during initial windrow formation only. 

7.2.2 Personnel Decontamination 

A personnel decontamination trailer is located next to the equipment decontamination facility and consists 
of a change room area, lockers, lavatory, toilets and showers. The trailer sanitary sewer line is routed to 
the pumpllift station in the officellaboratory area. 

Any personnel exiting the work area must first pass through the contamination reduction zone which 
includes a boot wash station, cleaning and wipe station, etc. Personnel will avoid over spraying at the 
boot wash area. Follow decontamination procedures specified in the SSHP in Appendix A. 

7.2.3. Compost Building Sumps 

Each of the three structures is equipped with an epoxy-coated sump for collection of any excess water in 
the building. The building sump water will be collected, stored in poly storage tanks, if necessary, and 
recycled in the treatment process for compost moisture control in the same building. Drawings 4324-
0009-02-A and 02-C in Appendix C provide a schematic of the process flow. Any sediments collected in 
the building sumps will be removed and added to the windrows at the beginning of the compost cycle. If 
excess building sump water is present, it will be disposed of at the on-site water treatment facilities at Mine 
Fill A or Rockeye; on-site sewer treatment system; or as approved by NSWC Crane EPD. Disposal of 
water atthe on-site water treatment facilities (i.e., Mine Fill A orRockeye) will not require sampling. 
However, sampling and analYSis of water will be required for disposal at the on-site sewer treatment 
system. Sampling frequencies, procedures, and analytical methodologies are contained in Table 6-1 of 
this Plan and the approved QAPP for Full-Scale Operations [MK, 1998bJ. 

7.2.4 Storm-Water Diversion and Retention Ponds 

The facility will utilize both the eXisting topography and site drainage controls to control storm-water run-off 
and run-on. 

Two lined storm-water retention basins sized to store rainfall from a 10-year, 24-hour storm are 
constructed inside the Bioremediation Facility boundary. These retention basins will retain and siore 
storm-water from the area paved with asphalt inside the facility. Pond #1 will retain a maximum of 
428,000 gallons of storm-water and Pond #2 will retain a maxillJum of 407,000 gallons. A peak discharge 
flow to the local drainage·swales will vary from 315 gallons per minute (gpm) at full level to 160 gpm at low 
level, allowing for controlled off-site storm-water discharge. Water collected in the retention basin will be 
sampled within 24 hours following a major storm event to or as otherwise directed by the Navy EPD 
determine whether the water meets off-site discharge reqUirements. The discharge pipes from the ponds 
will remain closed and locked until discharge is approved. The operators of the facility will maintain the 
level of the ponds with a minimum of two-foot freeboard. If the water level approaches the freeboard limit 
and a storm event is anticipated, the NSWC Crane EPD Representative will be immediately notified. 
NSWC Crane EPD will provide disposition which may include sampling and discharging pond water to the 
waste water treatment sewer system. 
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The slope of the pile shall be limited to contact at one foot below the top of the concrete wall. 

Portions of the stockpile not in use will be tarped or covered with plastic and weights during windy 
conditions to prevent dust from being transported out of the building eluFiFl~ wiFlely eeFlelitieFls. The 
coverings shall also limit the potential of leachate generation during heavy rainfall with high winds blowing 
into the building. Should covering of the contaminated soil prove to be insufficient during periods of high 
winds or heavy rainfall, a contingency plan to possibly enclose the southwest end or both ends of the 
building will be created and approved by the NSWC Crane EPD prior to implementation. The contingency 
·plan includes providing retractable mesh or solid fabric curtains covering the entire width of the building 
openings. The eves of the building ends may remain open to aid in air circulation through the building. 

4.5 SOIL TRANSPORTATION 

The transport route may vary pending NSWC Crane operations during the periods of soil transport. 
However, the following transportation route to the Bioremediation Facility and Figure E1-6 should be 
utilized for the Mine Fill A excavation activities. 

The vehicles will exit the Mine Fill A facility by turning left onto Highway 
45 (H~5). Travel south on H-45 for approximately 4% miles and turn left 
on Highway 161 (H-161). Continue on H-161 past the golf course, and 
turn right onto the NSWC landfill entrance road. The Bioremediation 
Facility is immediately on the left. 

Each truck load of screened soil will be weighed to determine and record the quantity and weight of soil 
entering the Bioremediation Facility. The trucks will be weighed at the truck scale at the entrance to the 
Bioremediation Facility access road as described in Field SOP 2.0 in Appendix 0 of this Plan. 

NSWC Crane 
SWMU-12/14, Mine Fill A 
Full-Scale Operational Plan E1-16 02/09/98 



rA 
FCR No.: FS010 Item No.2 C""'. 

Page4 of 14 . 
ItJle. 

routed to the pumpllift station in the office/laboratory area. 

3.5 OFFICE AND LASORA TORY TRAILER AREA 

The Office and On-Site Laboratory Trailers are located north of the Compost Building Area as shown on 
drawing G-100 in Appendix C. They are provided with a compacted limestone, 24-vehicle capacity, 
parking area. Sanitary sewer service is provided by way of a grinder pumpllift station as specified in the 

. technical specifications and drawings. The eXisting roadside drainage swales are sloped to obtain proper' 
drainage. 

The On-Site Laboratory Trailer contains the necessary equipment and supplies to support the process 
monitoring requirements as described in Section 6.0. 

3.6 STORM-WATER DIVERSION AND RETENTION CONTROLS 

The facility utilizes both the existing topography and site drainage controls to control storm-water run-off 
and run-on as shown on drawing G-100 in Appendix C. Two lined storm-water retention ponds sized to 
store rainfall from a 10-year, 24-hour storm are constructed inside the Bioremediation Facility. Each pond 
has a 10-foot high chain link perimeter fence with access gates for protection against wildlife intrusion, 
The area under the access gates will also be fenced to provide protection against wildlife intrusion. The 
discharge pipes for both ponds are controlled with a locking device which allows for controlled on-site 
storm-water storage/retention and off-site storm-water discharge. 

Water collected in the retention basin will be sampled following a storm or as otherwise directed by the 
Navy EPD to determine whether the water meets off-site discharge or sanitary sewer influent 
requirements. Water not meeting off-site discharge requirements will either be recycled in the soil 
treatment area for compost moisture adjustmeot, pumped into the sanitary sewer system, or transported 
to one of the water treatment facilities located at Mine Fill A and Rockeye. Evaporation will be the 
preferred method of decreasing retention pond volumes, but analyses of retained water will be kept 
current so that water may be discharged when needed. 

NSWC Crane EPD will implement the NPDES discharge permit [NSWC Crane, 1997b} and obtain another 
modification for discharge of the pond water to the local drainage swales. 

NSWC Crane 
Bioremediation Facility 
FUll-Scale Operational Plan 3-3 02125/98 
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SOILS BIOREMEDIA TION FACILITY 
FULL-SCALE OPERATIONAL PLAN 

FIELD SOP: 5.0 
TITLE: 

4. 

TRANSPORT AND LOADING SOIL INTO WINDROWS 

Ensure all rotating equipment guards are in place and functional prior to equipment 
operation. 

5.0 PROCEDURE 

Soil will be excavated from the excavation areas and screened as specified in the Soil Excavation 
Plan, Appendix E. 

5.1 Transporting Soil 

Screened soil will be transported from the excavation areas or from stockpile at the 
Bioremediation Facility building using the semi-tractor and live-bottom trailer. Soil at NSWC 
Crane averages 1.1 tons per cubic yard. The empty weight of each tractor-trailer rig is 
approximately 16.3 tons. Loaded with 15 cubic yards of soil (16.5 tons), the total load of 32.8 tons 
will not exceed the 36 ton capacity limit of two bridges on the NSWC Crane base. Transportation 
route from the excavation sites to the composting facility is shown in the Soil Excavation Plan, 
Appendix E. Prior to leaving the composting facility, the exterior of the tractor-trailer rig will be 
decontaminated at the equipment decontamination facility located at the composting facility exit as 
discussed in Field SOP 7.0. 

Screened soil may be transported and stockpiled in one of the buildings at the Bioremediation 
FaCility, if necessary with approval of NSWC Crane EPD. Stockpiled soil will be covered during 
windy conditions to prevent dust from emminating. 

5.2 Loading Soil into Windrows 

The general sequence of activities for loading soil into the windrows is as follows: 

1. The semi-tractor trailer rig loaded with soil arrives at the windrow and the volume and 
weight of soil is recorded on the Record of Recipe form (See Field SOP 3.0). At this time, 
the Record of Recipe form has already been partially completed during the amendment 
proportioning and mixing procedure, Field SOP 3.0. 

2. The semi-tractor trailer enters the compost building. 

3. The Hopper/Conveyor is connected to the rear of the semi-tractor trailer via two swivel 
hooks and latches. 

4. Once positioned to the left of the first amendment pile, the engine of the Hopper/Conveyor 
will be started. 

5. Next the bottom flap at the rear of the trailer will be opened to a minimum of six inches. 

.. / 
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5.5 POST -EX CAVA TION SOIL SAMPLING 

FCR-FS-09 
Page 5 of5 

Once soil has been removed, the open excavation at Mine Fill A will be sampled. fffld 
eO'lfcrcd. After analytical results are obtained and determined to meet the cleanup 
levels, the excavation shall be backfilled from an approved on-site borrow source, The 
on-site borrow source will be sampled. and approved based on analytical results prior to 
temporary backfilling operations, 

The purpose of sampling the excavation is to determine the level of contamination 
remaining, with respect to explosives, totals of site-specific metals and site-specific 
VOCs, The VOC method described in the approved QAPP shall be used. A 
sampling grid will be laid out along the base of the excavation(s). using a nodal spacing 
as provided in Figures E1-1 through E1-4 ofthis Plan. Each grid block will be sampled 
using procedures described in the approved Full-Scale QAPP [MK, 1998a] for pre
excavation sampling, However, only one composite sample and one grab sample (for 
VOCs) will be collected from each grid block. The composite sample will be analyzed 
for totals of site-specific metals and explosives, and will be collected from the surface to 
six-inch interval in a manner similar to pre-excavation composite samples, The grab 
sample will be analyzed for site-specific VOCs, and will be collected from the center of 
the grid block, six inches below ground surface, using a drive sampler. 

Pin flags will be placed every 20 feet along sidewalls greater than one foot in depth. 
Samples will be collected at each pin flag location, using a drive sampler. One sample 
will be collected from 0-6 inches into the sidewall surface at the midpoint between the 
surface and bottom of excavation. The sample will be analyzed for site-specific metals, 
explosives analysis, and site-specific VOCs analysis. 

NSWC Crane 
SWMU-12114, Mine Fill A 
Full-Scale Operational Plan 02125/98 
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APPENDIX C 

INITIAL CHARACTERIZATION SAMPLING GRID LOCATION DRAWINGS 

FIGURE 

C1 

C2 

C3 

C4 

C5 

C6 

TITLE 

ICS RESULTS, MINE FILLA, BUILDING 153/154 

ICS RESULTS, MINE FILL A, BUILDING 158/159 

ICS RESULTS, MINE FILL A, BUILDING 152 

ICS RESULTS, MINE FILL A, BUILDING 157 

ICS RESULTS, MINE FILL A, BUILDING 160 

ICS RESULTS, MINE FILL A, BUILDING 151 
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INITIAL CHARACTERIZATION 

Resident. Indust. 
Grid ICS Site Sample Clean-up Clean-

Number 10 Met Up Met 

1 MPSICS01 
MPSICS02 

MFAICS293 X X 
MFAICS294 X X 
MFAICS295 X X 
MFAICS296 X X 
MFAICS297 X X 

2 MPSICS03 
MPSICS04 

MFAICS298 X 
MFAICS299 X X 
MFAICS300 X X 
MFAICS301 X X 

3 MPSICS05 

MPSICS06 

4 MPSICS07 
MPSICS08 

5 MPSICS09 
MPSICS10 
MPSICS11 

6 MPSICS12 
MPSICS13 

7 MPSICS14 
MPSICS15 X 

8 MPSICS16 X X 
MPSICS17 

TABLE D-1 
MINE FILL A GRID EXCAVATION SAMPLING SUMMARY 

NSWC CRANE 

POST -EXCAVATION POST-EXCAVATION (Add'i Excavation) 

Clean-Up Resident. Indust. Clean-Up Further Resident. Indust. Clean-Up 
Levels PES Site Sample Clean-up Clean-Up Levels Remediation Site Clean-up Clean- Levels 

Exceeded 10 Met Met Exceeded Sample 10 Met Up Met Exceeded 

X MPSPES05 X MFAPES153 X 
X MPSPES06· X X MFAPES154 X X 

X MPSPES07 X MFAPES155 X 
X MPSPES08 X X MFAPES156 X X 

X MFAPES111 X 
X MFAPES112 X X 
X MFAPES113 X 
X MFAPES114 X X 

MFAPES115 X 
MFAPES116 X X 

X MFAPES121 X 
X MFAPES122 X X 
X 
X MFAPES077 X 
X MFAPES078 X X 
X MFAPES075 X X 

MFAPES076 X X 
MFAPES071 X 

X MFAPES072 X X 
-------- -- --
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INITIAL CHARACTERIZATION 

Resident. Indust. 
Grid ICS Site Sample Clean-up Clean-

Number 10 Met Up Met 

9 MPSICS18 X 
MPSICS19 X 
MPSICS20 X 

10 MPSICS21 
MPSICS22 

11 MPSICS23 
MPSICS24 

12 MPSICS25 
MPSICS26 

13 MFAICS113 
MFAICS114 X X 
MFAICS115 

14 MFAICS116 
MFAICS117 X X 
MFAICS118 

15 MFAICS50 
MFAICS51 X X 
MFAICS52 X 

16 MFAICS27 
MFAICS28 X X 
MFAICS29 X X 

17 MFAICS30 
MFAICS31 X X 
MFAICS32 
MFAICS33 X X 

18 MFAICS34 
MFAICS35 X X 
MFAICS36 

·TABLE 0-1 
MINE FILL A GRID EXCAVATION SAMPLING SUMMARY 

NSWC CRANE 

POST-EXCAVATION POST-EXCAVATION (Add'i Excavation) I 

Clean-Up Resident. Indust. Clean-Up Further Resident. Indust. Clean-Up I 

Levels PES Site Sample Clean-up Clean-Up Levels Remediation Site Clean-up Clea·n- Levels 
Exceeded 10 Met Met Exceeded Sample 10 Met Up Met Exceeded 

MFAPES079 X X 
MFAPES080 X X 

X MFAPES175 X 
X MFAPES176 X X 
X MFAPES177 X 
X MFAPES178 X X 
X MFAPES181 X 
X MFAPES182 X X 
X MFAPES099 X X 

MFAPES100 X X 
X 
X MFAPES101 X 

MFAPES102 X X 
X 
X MFAPES149 X 

MFAPES150 X X 

X MFAPES081 X 
MFAPES082 X X 

X MFAPES069 X 
MFAPES070 X X 

X 

X MFAPES067 X 
MFAPES068 X X 

X 
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INITIAL CHARACTERIZATION 

Resident. Indust. 
Grid ICS Site Sample Clean-up Clean-

Number 10 Met Up Met 

19 MFAICS37 X 
MFAICS38 X X 
MFAICS39 X X 
MFAICS40 X 

20 MFAICS41 
MFAICS42 X X 

21 MFAICS43 X X 
MFAICS44 X X 
MFAICS45 X X 

22 MFAICS46 
MFAICS47 X X 
MFAICS48 X X 
MFAICS49 

23 MFAICS53 
MFAICS54 X X 
MFAICS55 X 

24 MFAICS56 
MFAICS57 X X 
MFAICS58 X 
MFAICS59 X 

25 MFAICS60 X 
MFAICS61 X X 
MFAICS62 X X 
MFAICS63 X 

26 MFAICS64 
MFAICS65 X X 
MFAICS66 

27 MFAICS67 
MFAICS68 X X 
MFAICS69 . 

TABLE D-1 
MINE FILL A GRID EXCAVATION SAMPLING SUMMARY 

NSWC CRANE 

POST -EXCAVATION POST-EXCAVATION (Add'i Excavation) 

Clean-Up Resident. Indust. Clean-Up Further Resident. Indust. Clean-Up 
Levels PES Site Sample Clean-up Clean-Up Levels Remediation Site Clean-up Clean- Levels 

Exceeded 10 Met Met Exceeded Sample 10 Met Up Met Exceeded 

X MFAPES027 X 
MFAPES028 X X 

X MFAPES029 X X 
MFAPES030 X X 

X 
X 

X 

X 

X 
X MFAPES284 X 

MFAPES285 X X 
X 
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Grid 
Number 

28 

29 

30 

31 

32 

33 

34 

35 

36 

INITIAL CHARACTERIZATION 

Resident. Indust. 
ICS Site Sample Clean-up Clean-

TABLE D-1 
MINE FILL A GRID EXCAVATION SAMPLING SUMMARY 

NSWC CRANE 

POST·EXCAVATION POST ·EXCAVATION (Add'i Excavation) 

Clean-Up Resident. Indust. Clean-Up Further Resident. Indust. Clean-Up 
Levels PES Site Sample Clean-up Clean-Up Levels Remediation Site Clean-up Clean- Levels 

ID Met Up Met Exceeded 10 Met Met Exceeded Sample ID Met Up Met Exceeded 

MFAICS70 X MFAPES282 X 
MFAICS71 X X MFAPES283 X X 
MFAICS72 X 
MFAICS73 X 
MFAICS74 X X 
MFAICS75 X 
MFAICS76 'X MFAPES290 X X 
MFAICS77 X X MFAPES291 X X 
MFAICS78 X 
MFAICS79 X MFAPES286 X 
MFAICS80 X MFAPES287 X X 
MFAICS81 X X 
MFAICS82 X X 
MFAICS83 X X MFAPES288 X X 
MFAICS84 X X MFAPES289 X X 
MFAICS85 X X 
MFAICS86 X 
MFAICS87 X X 
MFAICS88 X X 
MFAICS89 X 
MFAICS90 X X 
MFAICS91 X 
MFAICS92 X X 
MFAICS93 X 
MFAICS94 X 
MFAICS95 X X 
MFAICS96 X 
MFAICS97 X 
MFAICS98 X X 
MFAICS99 X 
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Grid 
Number 

37 

38 

39 

40 

41 

42 

43 

44 

45 

INITIAL CHARACTERIZATION 

Resident. Indust. 
ICS Site Sample Clean-up Clean-

TABLE 0-1 
MINE FILL A GRID EXCAVATION SAMPLING SUMMARY 

NSWC CRANE 

POST -EXCAVATION POST-EXCAVATION (Add'i Excavation) 

Clean-Up Resident. Indust. Clean-Up Further Resident. Indust. Clean-Up 
Levels PES Site Sample Clean-up Clean-Up Levels Remediation Site Clean-up Clean- Levels 

10 Met Up Met Exceeded 10 Met Met Exceeded Sample ID Met Up Met Exceeded 

MFAICS100 X MFAPES298 X 
MFAICS101 X X MFAPES299 X X 
MFAICS102 X 
MFAICS103 X 
MFAICS104 X 
MFAICS105 X X 
MFAICS106 X 
MFAICS107 X MFAPES294 X 
MFAICS108 X X MFAPES295 X X 
MFAICS109 X 
MFAICS110 X 
MFAICS111 X X 
MFAICS112 X 
MFAICS126 X MFAPES017 X 
MFAICS127 X X MFAPES018 X X 
MFAICS128 X 
MFAICS181 X MFAPES019 X 
MFAICS182 X X MFAPES020 X X 
MFAICS183 X 
MFAICS184 X 
MFAICS132 X MFAPES143 X 
MFAICS133 X X MFAPES144 X X 
MFAICS134 X 
MFAICS157 X X 
MFAICS158 X X 
MFAICS159 X X 
MFAICS154 X MFAPES129 X X 
MFAICS155 X X MFAPES130 X X 
MFAICS156 X 

50f24 

I 



INITIAL CHARACTERIZATION 

Resident. Indust. 
Grid ICS Site Sample Clean-up Clean-

Number 10 Met Up Met 

46 MFAICS191 X X 
MFAICS192 X X 
MFAICS193 X X 

47 MFAICS194 X X 
MFAICS195 X X 
MFAICS196 X X 

48 MFAICS151 
MFAICS152 X X 
MFAICS153 X 

49 MFAICS197 
MFAICS198 X X 
MFAICS199 X X 

50 MFAICS148 
MFAICS149 X X 
MFAICS150 X X 

51 MFAICS200 
MFAICS201 X X 
MFAICS202 X X 

52 MFAICS145 
MFAICS146 X X 
MFAICS147 X 

53 MFAICS203 
MFAICS204 X X 
MFAICS205 X X 
MFAICS206 X X 

54 MFAICS141 
MFAICS142 
MFAICS143 X X 
MFAICS144 X 

TABLE 0-1 
MINE FILL A GRID EXCAVATION SAMPLING SUMMARY 

NSWC CRANE 

POST -EXCAVATION POST-EXCAVATION (Add'i Excavation) 

Clean-Up Resident. Indust. Clean-Up Further Resident. Indust. Clean-Up 
Levels PES Site Sample Clean-up Clean-Up Levels Remediation Site Clean-up Clean- Levels 

Exceeded 10 Met Met Exceeded Sample 10 Met Up Met Exceeded I 

~ 

X MFAPES131 X X 
MFAPES132 X X 

X MFAPES141 X 
MFAPES142 X X 

X MFAPES133 X X 
MFAPES134" X X 

X MFAPES161 X X 
MFAPES162 X X 

X MFAPES135 X X I 

MFAPES136 X X 

X MFAPES165 X 
MFAPES166 X X 

X MFAPES137 X 
X MFAPES138 X X 

---------- -

60f24 



INITIAL CHARACTERIZATION 

Resident. Indust. 
Grid ICS Site Sample Clean-up Clean-

Number ID Met Up Met 

55 MFAICS207 
MFAICS208 X X 
MFAICS209 X X 

56 MFAICS138 
MFAICS139 X X 
MFAICS140 

57 MFAICS210 
MFAICS211 X X 
MFAICS212 

58 MFAICS135 
MFAICS136 X X 
MFAICS137 X 

59 MFAICS213 
MFAICS214 X X 
MFAICS215 

60 MFAICS185 
MFAICS186 X X 
MFAICS187 X 

61 MFAICS188 X X 
MFAICS189 X X 
MFAICS190 X X 

62 MFAICS129 
MFAICS130 X X 
MFAICS131 

63 MFAICS164 
MFAICS165 X X 
MFAICS166 

TABLE 0-1 
MINE FILL A GRID EXCAVATION SAMPLING SUMMARY 

NSWC CRANE 

POST -EXCAVATION POST-EXCAVATION (Add'i Excavation) 

Clean-Up Resident. Indust. Clean-Up Further Resident. Indust. Clean-Up : 
Levels PES Site Sample Clean-up Clean-Up Levels Remediation Site Clean-up Clean- Levels I 

Exceeded 10 Met Met Exceeded Sample 10 Met Up Met Exceeded i 

X MFAPES167 X X 
MFAPES168 X X 

X MFAPES139 X 
MFAPES140 X X 

X 
X MFAPES169 X 

MFAPES170 X X I 
I 

X 
X MFAPES197 X 

MFAPES198 X X 

X MFAPES199 X 
MFAPES200 X X 

X MFAPES296 X X i 

MFAPES297 X X 
I 

X MFAPES179 X 
MFAPES180 X X 

X 
X MFAPES183 X 

MFAPES184 X X 
X 
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Grid 
Number 

64 

65 

66 

67 

68 

69 

70 

71 

----

INITIAL CHARACTERIZATION 

Resident. Indust. 
ICS Site Sample Clean-up Clean-

TABLE 0-1 
MINE FILL A GRID EXCAVATION SAMPLING SUMMARY 

NSWC CRANE 

POST -EXCAVATION POST-EXCAVATION (Add'i Excavation) 

Clean-Up Resident. Indust. Clean-Up Further Resident. Indust. Clean-Up 
Levels PES Site Sample Clean-up Clean-Up Levels Remediation Site Clean-up Clean- Levels 

10 Met Up Met Exceeded 10 Met Met Exceeded Sample 10 Met Up Met Exceeded 

MFAICS119 X MFAPES173 X 
MFAICS120 X X MFAPES174 X X 
MFAICS121 X 
MFAICS122 X 
MFAICS123 X MFAPES171 X 
MFAICS124 X X MFAPES172 X X 
MFAICS125 X 
MFAICS178 X MFAPES157 X X 
MFAICS179 X X MFAPES158 X X 
MFAICS180 X 
MFAICS173 X MFAPES163 X 
MFAICS174 X X MFAPES164 X X 
MFAICS175 X X 
MFAICS176 X X 
MFAICS177 X X 
MFAICS170 X 
MFAICS171 X X 
MFAICS172 X X 
MFAICS167 X X 
MFAICS168 X X 
MFAICS169 X X 
MFAICS160 X MFAPES195 X X 
MFAICS161 X X MFAPES196 'X X 
MFAICS162 X 
MFAICS163 X 
MFAICS380 X MFAPES215 X 
MFAICS381 X X MFAPES216 X X 
MFAICS382 X 

- -- - ------
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Grid 
Number 

72 

73 

74 

75 

76 

77 

78 

79 

INITIAL CHARACTERIZATION 

Resident. Indust. 
ICS Site Sample Clean-up Clean-

TABLE 0-1 
MINE FILL A GRID EXCAVATION SAMPLING SUMMARY 

NSWC CRANE 

POST-EXCAVATION POST-EXCAVATION (Add'i Excavation) 

Clean-Up Resident. Indust. Clean-Up Further Resident. Indust. Clean-Up 
Levels PES Site Sample Clean-up Clean-Up Levels Remediation Site Clean-up Clean- Levels 

10 Met Up Met Exceeded 10 Met Met Exceeded Sample 10 Met Up Met Exceeded 

MFAICS383 X MFAPES213 X 
MFAICS384 X X MFAPES214 X X 
MFAICS385 X 
MFAICS386 X MFAPES211 X X 
MFAICS387 X X MFAPES212 X X 
MFAICS388 X 
MFAICS389 X MFAPES209 X X 
MFAICS390 X X MFAPES210 X X 
MFAICS391 X 
MFAICS392 X MFAPES201 X X 
MFAICS393 X MFAPES202 X X 
MFAICS394 X X 
MFAICS395 X 
MFAICS396 X MFAPES203 X X 
MFAICS397 X X MFAPES204 X X 
MFAICS398 X 
MFAICS399 X MFAPES205 X 
MFAICS400 X X MFAPES206 X X 
MFAICS401 X 
MFAICS411 X MFAPES269 X 
MFAICS412 X X MFAPES270 X X 
MFAICS413 X MFAPES271 X X 

MFAPES272 X 
MFAPES273 X X 

MFAICS414 X X 
MFAICS415 X X 
MFAICS416 X X 
MFAICS417 X X 

----

90f24 



Grid 
Number 

80 

81 

82 

83 

84 

85 

86 

87 

88 

INITIAL CHARACTERIZATION 

Resident. Indust. 
ICS Site Sample Clean-up Clean-

TABLE 0-1 
MINE FILL A GRID EXCAVATION SAMPLING SUMMARY 

NSWC CRANE 

POST -EXCAVATION POST -EXCAVATION (Add'i Excavation) 

Clean-Up Resident. Indust. Clean-Up Further Resident. Indust. Cloan-Up 
Levels PES Site Sample Clean-up Clean-Up Levels Remediation Site Clean-up Clean- Levels 

10 Met Up Met Exceeded ID Met Met Exceeded Sample 10 Met' Up Met Exceeded 

MFAICS418 X 
MFAICS419 X X 
MFAICS420 X X 
MFAICS421 X 
MFAICS422 X X 
MFAICS423 X X 
MFAICS437 X MFAPES274 X X 
MFAICS438 X X MFA PES 275 X X 
MFAICS439 X 
MFAICS440 X X MFAPES276 X 
MFAICS441 X X MFAPES277 X X 
MFAICS442 X 
MFAICS443 X MFAPES278 X X 
MFAICS444 X X MFAPES279 X X 
MFAICS445 X 
MFAICS351 X X 
MFAICS352 X X 
MFAICS353 X X 
MFAICS354 X X 
MFAICS355 X X 
MFAICS356 X X 
MFAICS357 X X 
MFAICS358 X X 
MFAICS359 X X 
MFAICS360 X X 
MFAICS402 X MFAPES207 X X 
MFAICS403 X X MFAPES208 X X 
MFAICS404 X 
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Grid 
Number 

89 

90 

91 

92 

93 

94 

95 

96 

97 

INITIAL CHARACTERIZATION 

Resident. Indust. 
ICS Site Sample Clean-up Clean-

TABLE 0-1 
MINE FILL A GRID EXCAVATION SAMPLING SUMMARY 

NSWC CRANE 

POST -EXCAVATION POST-EXCAVATION (Add'i Excavation) 

Clean-Up Resident. Indust. Clean-Up Further Resident. Indust. Clean-Up 
Levels PES Site Sample Clean-up Clean-Up Levels Remediation Site Clean-up Clean- Levels 

10 Met Up Met Exceeded 10 Met Met Exceeded Sample 10 Met Up Met Exceeded 

MFAICS433 X 
MFAICS434 X X 
MFAICS435 X X 
MFAICS436 X X 
MFAICS430 X MFAPES265 X X 
MFAICS431 X X MFAPES266 X X 
MFAICS432 X MFAPES267 X X 

MFAPES268 X X 
MFAICS427 X X 
MFAICS428 X X 
MFAICS429 X X 
MFAICS424 X MFAPES280 X 
MFAICS425 X X MFAPES281 X X 
MFAICS426 X 
MFAICS377 X X 
MFAICS378 X X 
MFAICS379 X X 
MFAICS408 X X 
MFAICS409 X X 
MFAICS410 X X 
MFAICS405 X 
MFAICS406 X X 
MFAICS407 X X 
MFAICS229 X MFAPES260 X MFAPES262 X X 
MFAICS230 X X MFAPES261 X X MFAPES263 X X 
MFAICS231 X MFAPES264 X 
MFAICS232 X MFAPES258 X* X* 
MFAICS233 X X MFAPES259 X X 
MFAICS234 X 
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Grid 
Number 

98 

99 

100 

101 

102 

103 

104 

105 

106 

INITIAL CHARACTERIZATION 

Resident. Indust. 
ICS Site Sample Clean-up Clean-

TABLE 0-1 
MINE FILL A GRID EXCAVATION SAMPLING SUMMARY 

NSWC CRANE 

POST-EXCAVATION POST-EXCAVATION (Add'i Excavation) 

Clean-Up Resident. Indust. Clean-Up Further Resident. Indust. Clean-Up 
Levels PES Site Sample Clean-up Clean-Up Levels Remediation Site Clean-up Clean- Levels 

10 Met Up Met Exceeded 10 Met Met Exceeded Sample 10 Met Up Met Exceeded 

MFAICS235 X MFAPES256 X* X* 
MFAICS236 X X MFAPES257 X X 
MFAICS237 X 
MFAICS238 X MFAPES254 X* 
MFAICS239 X X MFAPES254FD X* 
MFAICS240 X MFAPES255 X X 
MFAICS497 X MFAPES253 X X 
MFAICS498 X X MFAPES237 X X 
MFAICS499 X 
MFAICS500 X 
MFAICS507 X MFAPES239 X 
MFAICS508 X X MFAPES240 X X 
MFAICS509 X 
MFAICS510 X MFAPES247 X 
MFAICS511 X X MFAPES248 X X 
MFAICS512 
MFAICS526 X MFAPES235 X 
MFAICS527 X X MFAPES236 X X 
MFAICS528 X 
MFAICS523 X MFAPES233 X* 
MFAICS524 X X MFAPES234 X X 
MFAICS525 X X 
MFAICS519 X MFAPES231 X* X* 
MFAICS520 X MFAPES232 X X 
MFAICS521 X X 
MFAICS522 X 
MFAICS222 X MFAPES223 X 
MFAICS223 X X MFAPES224 X X 
MFAICS224 X 

- ----
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Grid. 
Number 

107 

108 

109 

110 

111 

112 

113 

114 

INITIAL CHARACTERIZATION 

Resident. Indust. 
ICS Site Sample Clean-up Clean-

TABLE D-1 
MINE FILL A GRID EXCAVATION SAMPLING SUMMARY 

NSWC CRANE 

POST -EXCAVATION POST-EXCAVATION (Add'i Excavation) 

Clean-Up Resident. Indust. Clean-Up Further Resident. Indust. Clean-Up 
Levels PES Site Sample Clean-up Clean-Up Levels Remediation Site Clean-up Clean- Levels 

10 Met Up Met Exceeded 10 Met Met Exceeded Sample 10 Met Up Met Exceeded 

MFAICS487 X MFAPES225 X· X· 
MFAICS488 X X MFAPES226 X X 
MFAICS489 X 
MFAICS490 X X 
MFAICS244 X MFAPES227 X· X· 
MFAICS245 X X MFAPES228 X X 
MFAICS246 X X 
MFAICS247 X X 
MFAICS241 X MFAPES229 X· 
MFAICS242 X X MFAPES229FD X· 
MFAICS243 X MFAPES230 X X 
MFAICS491 X X 
MFAICS492 X X 
MFAICS493 X X 
MFAICS248 X X 
MFAICS249 X X 
MFAICS250 X X 
MFAICS501 X MFAPES241 X X 
MFAICS502 X X MFAPES242 X X 
MFAICS503 X MFAPES243 X 

MFAPES244 X X 
MFAPES245 X X 
MFA PES 246 X X 

MFAICS504 X X 
MFAICS505 X X 
MFAICS506 X X 
MFAICS513 X MFAPES249 X 
MFAICS514 X X MFAPES250 X X 
MFAICS515 X 

-- -----
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INITIAL CHARACTERIZATION 

Resident. Indust. 
Grid ICS Site Sample Clean-up Clean-

Number 10 Met Up Met 

115 MFAICS516 X X 
MFAICS517 X X 
MFAICS518 X X 

116 MFAICS225 X 
MFAICS226 X 
MFAICS227 X X 
MFAICS228 X X 

117 MFAICS219 
MFAICS220 X X 
MFAICS221 X 

118 MFAICS216 X X 
MFAICS217 X X 
MFAICS218 X X 

119 MFAICS494 X X 

MFAICS495 X X 
MFAICS496 X X 

120 MFAICS481 X X 

MFAICS482 X X 

MFAICS483 X X 

121 MFAICS484 X X 
MFAICS485 X X 
MFAICS486 X X 

122 

123 

--L- ___ 

TABLE 0-1 
MINE FILL A GRID EXCAVATION SAMPLING SUMMARY 

NSWC CRANE 

POST-EXCAVATION POST-EXCAVATION (Add'i Excavation) 

Clean-Up Resident. Indust. Clean-Up Further Resident. Indust. Clean-Up 
Levels PES Site Sample Clean-up Clean-Up Levels Remediation Site Clean-up Clean- Levels 

Exceeded ID Met Met Exceeded Sample 10 Met Up Met Exceeded 

X MFAPES217 X· X· 

MFAPES218 X X 
MFAPES219 X· X* 
MFAPES220 X X 
MFAPES221 X· X· 

MFAPES222 X X 

MFAPES093 X 

MFAPES094 X X 
MFAPES103 X 
MFAPES104 X X 

------
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Grid 
Number 

124 

125 

126 

127 

128 

129 

130 

131 

132 

133 

INITIAL CHARACTERIZATION 

Resident. Indust. 
ICS Site Sample Clean-up Clean-

TABLE D-1 
MINE FILL A GRID EXCAVATION SAMPLING SUMMARY 

NSWC CRANE 

POST-EXCAVATION POST-EXCAVATION (Add'i Excavation) I 

Clean-Up Resident. Indust. Clean-Up Further Resident. Indust. Clean-Up I 

Levels PES Site Sample Clean-up Clean-Up Levels Remediation Site Clean-up Clean-
ID Met Up Met Exceeded 10 Met Met Exceeded Sample 10 Met Up Met 

Levels I 

Exceeded 

MFAPES105 X 
MFAPES106 X X 
MFAPES107 X X 
MFAPES108 X X 
MFAPES109 X 
MFAPES110 X X 

MFAICS251 X MFAPES095 X 
MFAICS252 X X MFAPES096 X X 
MFAICS253 X X 
MFAICS254 X MFAPES097 X 
MFAICS255 X X MFAPES098 X X 
MFAICS256 X 
MFAICS257 X 
MFAICS258 X X 
MFAICS259 X 

MFAPES292 X X 
MFAPES293 X X 

MFAICS260 X 
MFAICS261 X X 
MFAICS262 X 
MFAICS263 X 
MFAICS264 X X 
MFAICS265 X 
MFAICS266 X 
MFAICS267 X 
MFAICS268 X X 
MFAICS269 X 
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Grid 
Number 

134 

135 

136 

137 

138 

139 

140 

141 

142 

INITIAL CHARACTERIZATION 

Resident. Indust. 
ICS Site Sample Clean-up Clean-

TABLE 0-1 
MINE FILL A GRID EXCAVATION SAMPLING SUMMARY 

NSWC CRANE 

POST-EXCAVATION POST-EXCAVATION (Add'i Excavation) 

Clean-Up Resident. Indust. Clean-Up Further Resident. Indust. Clean-Up 
Levels PES Site Sample Clean-up Clean-Up Levels Remediation Site Clean-up Clean- Levels 

10 Met Up Met Exceeded 10 Met Met Exceeded Sample 10 Met Up Met Exceeded 

MFAICS274 X MFAPES117 X 
MFAICS275 X X MFAPES118 X X 
MFAICS276 X MFAPES119 X 

MFAPES120 X 
MFAICS270 X 
MFAICS271 X X 
MFAICS272 X 
MFAICS273 X X 
MFAICS302 X MFAPES025 X X 
MFAICS303 X X MFAPES026 X X 
MFAICS304 X X 
MFAICS277 X MFAPES085 X 
MFAICS278 X X MFAPES086 X X 
MFAICS279 X 
MFAICS280 X MFAPES083 X 
MFAICS281 X X MFAPES084 X X 
MFAICS282 X 
MFAICS283 X MFAPES073 X 
MFAICS284 X X MFAPES074 X X 
MFAICS285 X 
MFAICS286 X MFAPES031 X 
MFAICS287 X X MFAPES032 X X 
MFAICS288 X X MFAPES033 X X 
MFAICS289 X MFAPES034 . X X 
MFAICS305 X X 
MFAICS306 X X 
MFAICS307 X X 
MFAICS290 X MFAPES151 X 
MFAICS291 X X MFAPES152 X X 
MFAICS292 X 

--
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INITIAL CHARACTERIZATION 

Resident. Indust. 
Grid ICS Site Sample Clean-up Clean-

Number 10 Met Up Met 

143 MFAICS324 
MFAICS325 X X 
MFAICS326 

144 MFAICS327 
MFAICS328 X X 
MFAICS329 

145 MFAICS321 
MFAICS322 X X 
MFAICS323 

146 MFAICS318 
MFAICS319 X X 
MFAICS320 

147 MFAICS311 
MFAICS312 X X 
MFAICS313 

148 MFAICS308 
MFAICS309 X X 
MFAICS310 X 

149 MFAICS334 
MFAICS335 X X 
MFAICS336 

150 MFAICS337 
MFAICS338 X X 
MFAICS339 X X 

151 MFAICS330 
MFAICS331 
MFAICS332 X X 
MFAICS333 X 

TABLE 0-1 
MINE FILL A GRID EXCAVATION SAMPLING SUMMARY 

NSWC CRANE 

POST -EXCAVATION POST-EXCAVATION (Add'i Excavation) 

Clean-Up Resident. Indust. Clean-Up Further Resident. Indust. Clean-Up 
Levels PES Site Sample Clean-up Clean-Up Levels Remediation Site Clean-up Clean- Levels 

Exceeded 10 Met Met Exceeded Sample 10 Met Up Met Exceeded 

X MFAPES147 X 
MFAPES148 X X 

X 
X MFAPES021 X 

MFAPES022 X X 
X 
X MFAPES015 X 

MFAPES016 X X 
X 
X MFAPES013 X 

MFAPES014 X X 
X 
X MFAPES011 X 

MFAPES012 X X 
X 
X MFAPESOO9 X X 

MFAPES010 X X 

X MFAPES185 X 
MFAPES186 X X 

X 
X MFAPES189 X 

MFAPES190 X X 

X MFAPES193 X 
X MFAPES194 X X 
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INITIAL CHARACTERIZATION 

Resident. Indust. 
Grid ICS Site Sample Clean-up Clean-

Number ID Met Up Met 

152 MFAICS340 X X 
MFAICS341 X X 
MFAICS342 X X 

153 MFAICS343 
MFAICS344 X X 
MFAICS345 X X 

154 MFAICS314 X X 
MFAICS315 X X 
MFAICS316 X X 
MFAICS317 X X 

155 MFAICS346 X X 
MFAICS347 X X 

156 MFAICS348 X X 
MFAICS349 X X 
MFAICS350 X X 

157 MFAICS361 ~ X 
MFAICS362 X X 
MFAICS363 X X 

158 MFAICS364 X X 
MFAICS365 X X 
MFAICS366 X X 

159 MFAICS367 X X 
MFAICS368 X X 
MFAICS369 X X 

160 MFAICS370 X X 
MFAICS371 X X 
MFAICS372 X X 

161 MFAICS373 X X 
---

TABLE 0-1 
MINE FILL A GRID EXCAVATION SAMPLING SUMMARY 

NSWC CRANE 

POST-EXCAVATION POST -EXCAVATION (Add'i Excavation) 

Clean-Up Resident. Indust. Clean-Up Further Resident. Indust. Clean-Up 
Levels PES Site Sample Clean-up Clean-Up Levels Remediation Site Clean-up Clean- Levels 

Exceeded 10 Met Met Exceeded Sample 10 Met Up Met Exceeded 

X MFAPES187 X 
MFAPES188 X X 

-------
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INITIAL CHARACTERIZATION 

Resident. Indust. 
Grid ICS Site Sample Clean-up Clean-

Number 10 Met Up Met 

162 MFAICS374 X X 
MFAICS375 X X 
MFAICS376 X X 

163 MFAICS446 
MFAICS447 X X 
MFAICS448 X 

164 MFAICS449 
MFAICS450 X X 
MFAICS451 X 

165 MFAICS452 
MFAICS453 X X 
MFAICS454 X 

166 MFAICS465 
MFAICS466 X X 
MFAICS467 X 

167 MFAICS463 
MFAICS464 X X 

168 MFAICS460 X X 
MFAICS461 X X 
MFAICS462 X X 

------

TABLE D-1 
MINE FILL A GRID EXCAVATION SAMPLING SUMMARY 

NSWC CRANE 

POST -EXCAVATION POST-EXCAVATION (Add'i Excavation) 

Clean-Up Resident. Indust. Clean-Up Further Resident. Indust. Clean-Up 
Levels PES Site Sample Clean-up Clean-Up Levels Remediation Site Clean-up Clean- Levels 

Exceeded 10 Met Met Exceeded Sample 10 Met Up Met Exceeded 

X MFAPES035 X 
MFAPES036 X X 
MFAPES03-7 X X 
MFAPES038 X X 

X MFAPES039 X 
MFAPES040 X X 
MFAPES041 X X 
MFAPES042 X X 

X MFAPES04;3 X 
MFAPES044 X X 
MFAPES045 X X 
MFAPES046 X X 

X MFAPES055 X MFAPES145 X X 
MFAPES056 X X MFAPES146 X X 
MFAPES057 X 
MFAPES058 X X 
MFAPES059 X 
MFAPES060 X X 

X MFAPES061 X 
MFAPES062 . X X 
MFAPES063 X 
MFAPES064 X X 
MFAPES065 X 
MFAPES066 X X 

--- - -----
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INITIAL CHARACTERIZATION 

Resident. Indust. 
Grid ICS Site Sample Clean-up Clean-

Number 10 Met Up Met 

169 MFAICS456 X X 
MFAICS457 X X 
MFAICS458 X X 
MFAICS459 X X 

170 MFAICS468 X X 
MFAICS469 X X 
MFAICS470 X X 

171 MFAICS471 
MFAICS472 X X 
MFAICS473 

172 MFAICS474 
MFAICS475 X X 
MFAICS476 X 

173 MFAICS477 
MFAICS478 
MFAICS479 X X 
MFAICS480 X X 

174 MFAICS535 X X 
MFAICS536 X X 
MFAICS537 X X 
MFAICS538 X X 

175 MFAICS539 X 
MFAICS540 X X 
MFAICS541 X 
MFAICS542 X 

TABLE D-1 
MINE FILL A GRID EXCAVATION SAMPLING SUMMARY 

NSWC CRANE 

POST ·EXCAVATION POST·EXCAVATION (Add'i Excavation) 

Clean-Up Resident. Indust. Clean-Up Further Resident. Indust. Clean-Up 
Levels PES Site Sample Clean-up Clean-Up Levels Remediation Site Clean-up Clean- Levels 

Exceeded 10 Met Met Exceeded Sample 10 Met Up Met Exceeded I 

I 

X 

X 
X 

X 

X 
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INITIAL CHARACTERIZATION 

Resident. Indust. 
Grid ICS Site Sample Clean-up Clean-

Number 10 Met Up Met 

176 MFAICS549 
MFAICS551 
MFAICS550 X X 

177 MFAICS543 X X 
MFAICS544 X X 
MFAICS545 X 

178 MFAICS555 X X 
MFAICS555-FD X X 

MFAICS556 X X 
MFAICS557 X X 

179 MFAICS558 X X 
MFAICS559 X X 
MFAICS560 X X 

180 MFAICS552 X X 
MFAICS554 X X 
MFAICS553 X X 

181 MFAICS529 X 
MFAICS530 X X 
MFAICS531 X X 

182 MFAICS532 X 
MFAICS533 X X 
MFAICS534 X X 

TABLE D-1 
MINE FILL A GRID EXCAVATION SAMPLING SUMMARY 

NSWC CRANE 

POST -EXCAVATION POST-EXCAVATION (Add'i Excavation) 

Clean-Up Resident. Indust. Clean-Up Further Resident. Indust. Clean-Up 
Levels PES Site Sample Clean-up Clean-Up Levels Remediation Site Clean-up Clean- Levels 

Exceeded 10 Met Met Exceeded Sample 10 Met Up Met Exceeded 

X MFAPES047 X 
X MFAPES048· X X 

MFAPES049 X X 
MFAPES050 X X 
MFAPES051 X X 
MFAPES052 X X 
MFAPES053 X X 
MFAPES054 X X 

MFAPES191 X X 
MFAPES192 X X 

- -----
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INITIAL CHARACTERIZATION 

Resident. Indust. 
Grid ICS Site Sample Clean-up Clean-

Number 10 Met Up Met 

183 MFAICS561 
MFAICS562FD 

MFAICS563 X X 
MFAICS564 X X 

184 MFAICS565 X X 
MFAICS566 X X 
MFAICS567 X X 

185 MFAICS568 
MFAICS569 X X 
MFAICS570 X 
MFAICS571 X X 
MFAICS572 X X 
MFAICS573 X X 

MFAICS574FD 
186 MFAICS588 X 

MFAICS589 X X 
MFAICS590 X X 

187 MFAICS591 X X 
MFAICS592 X X 
MFAICS593 X X 

MFAICS593FD X X 
188 MFAICS594 X X 

MFAICS595 X X 
MFAICS596 X X 

189 MFAICS600 X X 
MFAICS601 X X 
MFAICS602 X X 

MFAICS602FD X X 

· TABLE D-1 
MINE FILL A GRID EXCAVATION SAMPLING SUMMARY 

NSWC CRANE 

POST -EXCAVATION POST-EXCAVATION (Add'i Excavation) 

Clean-Up Resident. Indust. Clean-Up Further Resident. Indust. Clean-Up 
Levels PES Site Sample Clean-up Clean-Up Levels Remediation Site Clean-up Clean- Levels 

Exceeded 10 Met Met Exceeded Sample 10 Met Up Met Exceeded 

X MFAPES159 X X 
X MFAPES160 X X 

X MFAPES251 X X 
MFAPES252 X X 

X 
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Grid 
Number 

190 

191 

192 

193 

194 

195 

196 

197 

198 

INITIAL CHARACTERIZATION 

Resident. Indust. 
ICS Site Sample Clean-up Clean-

TABLE D-1 
MINE FILL A GRID EXCAVATION SAMPLING SUMMARY 

NSWC CRANE 

POST -EXCAVATION POST -EXCAVATION (Add'i Excavation) 

Clean-Up Resident. Indust. Clean-Up Further Resident. Indust. Clean-Up 
Levels PES Site Sample Clean-up Clean-Up Levels Remediation Site Clean-up Clean- Levels 

10 Met Up Met Exceeded 10 Met Met Exceeded Sample 10 Met Up Met Exceeded 

MFAICS597 X X 
MFAICS598 X X 
MFAICS599 X X 
MFAICS585 X X 
MFAICS586 X X 
MFAICS587 X X 
MFAICS582 X X 

MFAICS582FD X X 
MFAICS583 X X 
MFAICS584 X X 
MFAICS579 X X 
MFAICS580 X X 
MFAICS581 X X 
MFAICS576 X X 
MFAICS577 X X 
MFAICS578 X X 
MFAICS606 X X 
MFAICS607 X X 
MFAICS608 X X 
MFAICS603 X X 
MFAICS604 X X 
MFAICS605 X X 
MFAICS612 X X 

MFAICS612FD X X 
MFAICS613 X X 
MFAICS614 X X 
MFAICS609 X X 
MFAICS610 X X 
MFAICS611 X X 

-- - --
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TABLE D-1 
MINE FILL A GRID EXCAVATION SAMPLING SUMMARY 

NSWC CRANE 

INITIAL CHARACTERIZATION POST -EXCAVATION POST-EXCAVATION (Add'i Excavation) 

Resident. Indust. Clean-Up Resident. Indust. 
Grid ICS Site Sample Clean-up Clean- Levels PES Site Sample Clean-up Clean-Up 

Number 10 Met Up Met Exceeded 10 Met Met 

199 MFAICS615 X X 
MFAICS616 X X 
MFAICS617 X X 

200 MFAPES088 
MFAPES089 X X 
MFAPES090 

201 MFAPES091 X 
MFAPES092 X X 

202 MFAPES123 
MFAPES124 X X 

203 MFAPES125 
MFAPES126 X X 
MFAPES127 
MFAPES128 X X 

Note: All samples denoted by bold and italicized site ID's were collected by TolTest, Inc. 
- A bold "X" indicates that the sample was from an area that was not excavated to cleanup criteria 
ICS - Initial Characterization Sample 
PES - Post-Excavation Sample 

Clean-Up 
Levels 

Exceeded 

X 

X 

X 

X 

X 

* - Arsenic is not a contaminant of concern for MFA· however sample results exceeded clean-up criteria 
which may be due to high background levels of the compound at the site. 
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Remediation Site Clean-up Clean- Levels 

Sample ID Met Up Met Exceeded 
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APPENDIX E 

INITIAL CHARACTERIZATION SAMPLE RESULTS 

TABLE PAGES 

E-1 Mine Fill A initial Characterization Sampling Results ........................... 106 pages 

E-2 Mine Fill A Initial Characterization QC Sample Results ........................... 9 pages 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report E-1 06/26/2000 





TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWC CRANE 

VOLATILES 

ANALYTE 1,1-DICHLOROETHANE 1,2-DICHLOROETHANE MEK MIBK ACETONE 

1M Industrial Cleanup Goal (Human Health) 
1M Residential Cleanup Goal (Human Health) 

Units of Measurement 
SITE SAMPLE GRID DEPTH 

ID DATE # (in inches) 
MPSIl;SUl 2/19/97 1 6 - 12 
MPSICS02 2/19/97 1 24 - 30 
MPSICS03 2/20/97 2 6 - 12 
MPSICS04 2/20/97 2 24 - 30 
MPSICS05 2/24/97 3 6 - 12 
MPSICS06 2/24/97 3 24 - 30 
MPSICS07 2/24/97 4 6 -12 

MPSICS08 2/24/97 4 18 - 24 

MPSICS09 2/25/97 5 6 - 12 

MPSICS10 2/25/97 5 24 - 30 
MPSICS11 2/25/97 5 6 - 12 
MPSICS12 2/25/97 6 6 - 12 
MPSICS13 2/25/97 6 24 - 30 

MPSICS14 2127/97 7 6 - 12 

MPSICS15 2/27/97 7 24 - 30 
MPSICS16 2/28/97 8 6 - 12 

MPSICS17 2/28/97 8 24 - 30 

MPSICS18 2/28/97 9 6 - 12 

MPSICS19 2/28/97 9 24 - 30 
MPSICS20 2128/97 9 24 - 30 
MPSICS21 3/11/97 10 6 - 12 
MPSICS22 3/11/97 10 24 - 30 
MPSICS23 3/11/97 11 6 - 12 
MPSICS24 3/11/97 11 24 - 30 
MPSICS25 3/11/97 12 6 - 12 
MPSICS26 3/11/97 12 24 - 30 
MFAICS27 11/12/97 16 0-12 

MFAICS28 11/12197 16 12 - 18 
MFAICS29 11112/97 16 20 - 24 
MFAICS30 11/12/97 17 0-12 

MFAICS31 11/12197 17 12 - 18 

NSWC Crane - SWMU 12116 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

1,700,000 
500,000 
UG/KG 

"14,000 

6U 

N/A 

6U 

N/A 

6U 
N/A 

6U 

N/A 

6U 

N/A 

6U 

6U 

N/A 

6U 

N/A 
6U 

N/A 

6U 

N/A 
6U 

7U 

N/A 

6U 

N/A 

6U 
N/A 
N/A 

5U 
N/A 

N/A 

5U 

550 27,000,000 2,800,000 8,800,000 
400 7,100,000 770,000 2,000,000 

UG/KG UG/KG UG/KG UG/KG 
'*10,000 **4,000,000 

6U 6U 12 U 12 U 
-N/A N/A N/A N/A 

6U 6U 12 U 12 U 

N/A N/A N/A N/A 

6U 6U 12 U 12 U 
N/A N/A N/A N/A 

6U 6U 12 U 13 

N/A N/A N/A N/A 

6U 6U 12 U 10 J 

N/A N/A N/A N/A 

6U 6U 12 U 12 U 

6U 6U 12 U 12 U 

N/A N/A N/A N/A 
-

6U 6U 12 U 12 U 

N/A N/A N/A N/A 
6U 6U 12 U 30 

N/A N/A N/A N/A 

6U 6U 13 U 8J 

N/A N/A N/A N/A 
6U 6U 12 U 10 U 

7U 7U 13 U 8JB 
-- - --

N/A N/A N/A N/A 

6U 3J 12 U 11 JB 

N/A N/A N/A N/A 

6U 6U 12 U 9 JB 
N/A N/A N/A N/A 
N/A N/A N/A N/A 

5U 5U 10 U 5 JB 
N/A N/A N/A N/A 

-
N/A N/A N/A N/A 

5U 5U 10 U 8JB 
- --- ---
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CHLOROFORM METHYLENE CHLORIDE TOLUENE XYLENES 

530 18,000 880,000 320,000 
30 7,800 790,000 320,000 

UG/KG UG/KG UG/KG UG/KG 
**120,000 

6U 3J 6U 2J 
N/A -----"N/A-- --NT;;:- -- N/A-

6U 
---

2J 60 
r---6U-

- -N/A N/A N/A N/A 
2 JB --- -----6 U------~U-1--1lu--
N/A r-----N~--~lA"---i--N/A-

2 JB 6U ir--eu 
N/A- N/A N/A ~/A-

2 JB 2 JB 1 J ~-

N/A N/A N/A N/A 
--1JB -- -----T,nr----6U- --eU-

1 JB --r------2-JB 6U 
1--6-

U
-

N/A N/A -NOC- - N/A-

6U 6 U-- 6U- -1fu--

N/A N/A N/A N/A 
6U 6U -6U--~ 
N/A N/A NlA- ---N/A--

--1----- -----
6U 6U 611 6U --- --r-

N/A
- ~-N/A N/A 

6U-I----eu 6U - --SU-I 
7u--- ----Tu-----~7U-- ---rr-
N/A N/A --~N7A- -N/A-

6U 
'"---- -'-~-

6U 6U--- --6U-

N/A N/A N/A 

_~~=I 6U 
--

6U 11 
N/A N/A -----W~ N/A I 

N/A N/A N/A N/A -I ____ I 

5U 5U 5U 3J 
N/A N/A N/A N/A-~I 
N/A N/A N/A- N/A 

5U 2J 5U 
I 2J 

I 
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TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWC CRANE 

ANALYTE DNB 
1M Industr'ial Cleanup Goal (Human Health) 68,000 

1M Residential Cleanup Goal (Human Health) 6,500 
Units of Measurement UG/KG 

SITE SAMPLE GRID DEPTH 

ID DATE # (in inches) 

MPSICS01 2/19/97 1 6 - 12 1250 U 
MPSICS02 2/19/97 1 24 - 30 1250 U 
MPSICS03 2/20/97 2 6 - 12 1250 U 
MPSICS04 2/20/97 2 24 - 30 250 U 
MPSICS05 2/24/97 3 6 - 12 --6250 U ---

MPSICS06 2/24/97 3 24 - 30 250 U 

MPSICS07 2/24/97 4 6 - 12 250 U 
MPSICS08 2/24/97 4 18 - 24 250 U 
MPSICS09 2/25/97 5 6 - 12 250 U 
MPSICS10 2/25/97 5 24 - 30 250 U 
MPSICS11 2/25/97 5 6 - 12 250 U 

MPSICS12 2125/97 6 6 - 12 '250 U 

MPSICS13 2/25/97 6 24 - 30 250 U 
MPSICS14 2/27/97 7 6 - 12 250 U 

MPSICS15 2/27/97 7 24 - 30 250 U 
MPSICS16 2/28/97 8 6 - 12 250 U 
MPSICS17 2/28/97 8 24 - 30'- --2'5ou 

------
MPSICS18 2/28/97 9 6 - 12 250 U 

MPSICS19 2/28/97 9 24 - 30 250 U 
MPSICS20 2/28/97 9 24 - 30 250U--

MPSICS21 3/11/97 10 6 - 12 250 U 

MPSICS22 3/11/97 10 24 - 30 250 U 

MPSICS23 3/11/97 11 6 -12 250 U 

MPSICS24 3/11/97 11 24 - 30 250 U 

MPSICS25 3/11/97 12 6 - 12 250 U 

MPSICS26 3/11/97 12 24 - 30 250 U 

MFAICS27 11/12/97 16 0-12 3120 U 

MFAICS28 11/12197 16 12 - 18 N/A 
MFAICS29 11112/97 16 20 - 24 250 U 

MFAICS30 11112/97 17 0-12 12500 U 
MFAICS31 11/12/97 I 17 12 - 18 N/A 

- -

NSWC Crane - SWMU 12116 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

EXPLOSIVES 
HMX NITROBENZENE PETN RDX 

34,000,000 94,000 250 17,000 
3,300,000 18,000 250 4,000 

UG/KG UG/KG UG/KG UG/KG 
**40,000 

77000 1300 U N/A 6900000 
59000 1300 U N/A 4800000 
120000 1300 U N/A 1000000 
5800 260 U N/A 31000 

-12(ioodO"" 6500 U N/A 140000000 

13000 260 U N/A 710000 

110000 260U N/A -
6600000 

27000 260 U N/A 2500000 

1300000 260 U N/A 30000000 

9000 OJ 260 U N/A 350000 

1400000 260 U N/A 6800000 

300000 OJ 260 U N/A 170000000 

17060 260 U N/A 870000 

9000 260 U N/A 25000 
-
6500 260 U N/A 8000 
3400 260U N/A 2200 

--

340000 OJ 260 U N/A 17000000 
f---------

12000 260 U N/A 12000 

1600 J 260 U N/A 9300 
f---1000J 260 U N/A 6600 

37000 260 U N/A 1800000 

18000 260 U N/A 1800000 

46000 260 U N/A 5600000 

15000 260 U N/A 1500000 

1000000 260 U N/A 8300000 

46000 260 U N/A 4100000 

62200 3250 U N/A 249000 

N/A N/A N/A N/A 
2300 260 U N/A 5280 

-
13000 U 1520000 359000 N/A 

N/A N/A N/A N/A 
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TNB TETRYL TNT 
34,000 6,800,000 64,000 
3,300 650,000 15,000 

UG/KG UG/KG UG/KG 

1250 U 3250 U 66000 
--1250lr- ~250jT-- 7900 u 
1250U-- --3250-U-- 2100000 
250U-- --650U--- 4600 

-S800'P--- -16200 U-- 30000000 

810 650'U 8800 U 
250U- 650 U 10000 

-25Cm- f--650U
- ----12001'------

250 U 650 U --i--3'oO-P---

250 U 650 U 3000 
250U- 650U 250U---
250U r---e~iO U --f--21 00-

250U----1--- 65C)u-----r---450---

250U--- 650 U 54(YP--
-----f---------

250 U 650 U 250 U 
r-25cTO- ---650 U -- r---250-0------

--2s0'u 65()'U--1----
990

6------ , 
- ------

250 U 650 U 250U ------ --------- ------
250 U 650 U 250 U 
2500- --S50(J-- ---25(nr---
300--- -65~ --1900---

250 U 650 U ----8700----
----------

' 250 U_ 650 U 2600000 

250 U 650 U OJUOU 
--

840 650U 12000 

660 
-- --650U-- 760000 

3120 U -- -S120U 3120 U 

N/A N/A N/A 
--2500- -650U 375 

--1250cili 32500 U 12500 U 
-_." 

--- N/A N/A -N/A-----
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ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 

10 DATE # (in inches) 

MPSICS01 2/19/97 1 6 - 12 
MPSICS02 2/19/97 1 24'- 30 

MPSICS03 2/20/97 2 6 - 12 
MPSICS04 2/20/97 2 24 - 30 
MPSICS05 2/24/97 3 6 - 12 
MPSICS06 2/24/97 3 24 - 30 
MPSICS07 2/24/97 4 6 - 12 

MPSICS08 2/24/97 4 18 - 24 

MPSICS09 2125/97 5 6 - 12 

MPSICS10 2/25/97 5 24 - 30 
MPSICS11 2125/97 5 6 - 12 
MPSICS12 2/25/97 6 6 - 12 
MPSICS13 2/25/97 6 24 - 30 
MPSICS14 2/27/97 7 6 - 12 

MPSICS15 2127/97 7 24 - 30 
MPSICS16 2/28/97 8 6 - 12 
MPSICS17 2/28/97 8 24 - 30 

MPSICS18 2/28/97 9 6 - 12 
MPSICS19 2/28/97 9 24 - 30 
MPSICS20 2/28/97 9 24 - 30 

MPSICS21 3/11/97 10 6 - 12 
MPSICS22 3/11/97 10 24 - 30 

MPSICS23 3/11/97 11 6 - 12 
MPSICS24 3/11/97 11 24 - 30 

MPSICS25 3/11/97 12 6 - 12 
MPSICS26 3/11197 12 24 - 30 

MFAICS27 11/12/97 16 0-12 

MFAICS28 11/12/97 16 12 - 18 
MFAICS29 11/12/97 16 20 - 24 
MFAICS30 11/12197 17 0-12 
MFAICS31 11112197 17 12 - 18 

NSWC Crane - SWMU 12116 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

. NSWCCRANE 

EXPLOSIVES 
2,4-DNT 2,6-DNT 2-AmDNT 4-Am DNT 

1,400,000 680,000 1,400,000 680,000 
130,000 65,000 130,000 65,000 
UG/KG UG/KG UG/KG UG/KG 

1250 U 130U U 140U I-' 1250 U 
1250 U---T300U-- -'---asoJ 1250 U 

1250 U 1300 U 1250 U -. 1250 U 

250 U 260 U 250 U 250 U 

6250 U 6500 U 6250 U 6250 U 

250U 260 U 250 U 250U 

250 U 260 U 250 U 250 U 

250 U 260 U 740 1100 

250 U 260 U 250 U 190 J 

250 U 260 U 250 U 250 U 
.-

250 U 260 U 250 U 250 U 

250 U 260 U 250 U 250 U 

250 U 260 U 250 U 250 U 

250 U 260U 280 250 U 

250 U 260 U 250 U 250U 
250U 260 U 250 U 250 U 

250 U 260 U 250U 250U 

250 U 260 U 250 U 250 U 

250 U 260 U 250 U 250 U 
250U 260 U 250 U 250 U 

250U 260U 250 U 980 

250 U 260 U 250 U 250 U 
250U --r-' 260 U 250 U 250 U 

250 U 260 U 250 U 250 U 

250 U 260U 250 U 4100 

250 U 260 U 940 250 U 

3120 U 3250 U 3120 U 3120 U 

N/A N/A N/A N/A 
250 U 260 l:J 838 402 

12500 U 13000 U 12500 U 12500 U 

N/A N/A N/A N/A 
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2-NT 3-NT 4-NT 

6,800,000 6;800,000 6,800,0~ 
650,000 650,000 650,000 
UG/KG UG/KG UG/KG 

1250 U 1250 U 1250 U ! 

1255Tf--- -'---1250 U--'--r-----f255 U-" 
1250'0'-- . 1250 IT-r--1250-U-

2500"- ----250·U 250U'--

62500"- -"'-6250 U-'-f--6250 U---

250 U 250 U 255lJ"' I 
2500-- -'-'250 U-'-r--250U-- 1 

250 U 250U 250-U-

250 U 250U 2~-

250 U 250 LJ 25DU--

250 LJ 250 U 250 U 

250 U 250 U 250 U 
-- . 

250 U 250 U 250 U 
250-0'- 250 U 

r---.----
250 U 

. 

250 U 250U 250U 
250 U 250U 250l-,--
2501]'- -- 250 U '250D--

.. 
250 U 250 U 250U 

, ---' 
250 U 250 U 250U 
25(fD-- - 250 U 25(1)-

250U- --250U---~5OU-" 

250U'- --- 2561)- --Z50U-' 

2501T-- -----250U---- --250D---

250 U 250U 250U 

250 U 250U 250U 

250 U 250 U 250U 

3120 LJ 3120U-- 3120 U 

N/A N/A N/A 
250 U 250 U 250U 

12500 U 12500 U .- - 12500U-

N/A N/A N/A---
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ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 

10 DATE # (in inches) 

MPSICS01 2/19/97 1 6 - 12 
MPSICS02 2/19/97 1 24 - 30 
MPSICS03 2/20/97 2 6 -12 
MPSICS04 2/20/97 2 24 - 30 
MPSICS05 2/24/97 3 6 - 12 
MPSICS06 2/24/97 3 24 - 30 
MPSICS07 2/24/97 4 6 - 12 
MPSICS08 2/24/97 4 18 - 24 
MPSICS09 2/25/97 5 6 - 12 
MPSICS10 2/25/97 5 24 - 30 
MPSICS11 2/25/97 5 6 - 12 
MPSICS12 2/25/97 6 6 - 12 
MPSICS13 2/25/97 6 24 - 30 
MPSICS14 2/27/97 7 6 - 12 

MPSICS15 2/27/97 7 24 - 30 
MPSICS16 2128/97 8 6 -12 

MPSICS17 2/28/97 8 24 - 30 

MPSICS18 2/28/97 9 6 - 12 
MPSICS19 2128/97 9 24 - 30 
MPSICS20 2/28/97 9 24 - 30 
MPSICS21 3/11/97 10 6 - 12 
MPSICS22 3/11/97 10 24 - 30 

MPSICS23 3/11/97 11 6 - 12 

MPSICS24 3/11/97 11 24 - 30 

MPSICS25 3/11197 12 6 - 12 
MPSICS26 3111/97 12 24 - 30 
MFAICS27 11/12197 16 0-12 

MFAICS28 11112197 16 12 - 18 
MFAICS29 11/12/97 16 20- 24 

MFAICS30 11112/97 17 0-12 
MFAICS31 11/12/97 17 12 - 18 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWC CRANE 

METALS 

ALUMINUM ARSENIC BARIUM CADMIUM CHROMIUM 

100,000,000 2,400 100,000,000 850,000 450,000 
77,000,000 320 5,300,000 38,000 210,000 

UG/KG UG/KG _UG/KG UG/KG UG/KG 
**100,000 **2,000,000 **20,000 **100,000 

N/A N/A 110000 251 U 20300 
N/A N/A 69500 243lJ 14600 

N/A N/A 114000 250 U- 18900 

N/A -N7A 97400 251 U--1--- 15700 

N/A N/A 105000 248"0 11100 

N/A N/A 77000 249 U 11300 
-

N/A N/A 77900 247U-r-
11700 

N/A -N/A-- -90606-- --2500 12500 

N/A N/A 48600 300-U- 10300 

N/A 
-

N/A 49700 3000 11100 

N/A N/A 41900 300 U 14100 

N/A N/A 48400 300 U 15600 

N/A N/A 70200 300 U 8800 

N/A N/A 55700 40 U 15200 

N/A N/A 24500 40U 13900 
N/A N/A 35700 40U 11500 

N/A N/A 73500--- ----;wU--- 16200 

N/A N/A 57700 40U 21900 

N/A N/A 35200 40U 10400 
N/A N/A 40500 40 U 9600 

N/A N/A 77200 70 U 14800 

N/A N/A 39400 60 U 11700 

N/A N/A 55000 60U 14100 

N/A N/A 59500 60U 15300 

N/A N/A 69800 60U 18500 

N/A N/A 65500 60 U 16700 

N/A N/A 42900 130 U 14400 N 

N/A _ N/A N/A N/A N/A 
N/A N/A 177000 120 U 8400N 

N/A N/A 71900 130 U 13000 N 

N/A N/A N/A N/A N/A 
--- .-
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LEAD MERCURY SELENIUM SILVER 

1,000,000 510,000 ~?OO.!.OOO _ 1-~~~q.OOO __ 
400,000 23,000 -- 380,000 380,000 
UG/KG UG/KG UG/KG UG/KG 

**100,000 **4,000 **20,000 "100,O~ 

I 
18800 N/A N/A -- ~~~ ---I 13306- --N/A NiA.--

22400 N/A 
-

N/A N/A 
17300-- --N~--1-----HiA--- --NiA--
18400-- ---"N7A --f.il~-- --NlA"---

12800 N/A N/A --N/A---

13000 
----"' ----N/A N/A - -----NTA"--- : 

16300 - -l\iiA- --N/A ---NiA--- I 

10300 - --- N/A N/A ----l\ilA---1 
8600 -N/A ---t-----N/A --- ---N/A --
9200 -- ---N/A N~--~N7A--1 
11800 NlA--1----N"lA- --N7A----

7400 N/A --~~~ =~;--I 19000 E N/A 
r--------------1 13600 E N/A N/A __ ~0 ____ 

8400 E - N/A --1--- Nr~ ___ N/~_I 
15900 E--- --"NIA- ----wA-- ___ ~~_J 
12500 E N/A N/A -- N/A I 

7000 E N/A N/A N/A . 
7200 E--~l\i7A-- ---NfA-- c------NlA"-- . 
14300 -- -N/A NtA--I--N~--

12800 
---N/A -N/A N/A I 

-! 
11300 Ni"A--- ,--- N/A N/A 

-
10700 N/A N/A N/A --15800 N/A N/A N/A 
14600 -N/A - ---N~ -'N/A -

13000 N N/A- N/A N/A 
N/A N/A N/A N/A 

9400 N ~/A--- ---N/A --- -N/A -
23200 N -- N/A N/A ---N/A --

N/A N/A -N~-I---
N/A 

-
--- --
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TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWC CRANE 

ANALYTE TCLP ARSENIC 

1M Industrial Cleanup Goal (Human Health) 
1M Residential Cleanup Goal (Human Health) I 

Units of Measurement UG/L 
SITE SAMPLE GRID DEPTH S,OOO 

ID DATE # (in inches) 

MP~Il;::;Ul 2/19/97 1 6 - 12 100 U 
MPSICS02 2/19/97 1 24 - 30 100 U 

MPSICS03 2/20/97 2 6 - 12 100 U 

MPSICS04 2/20/97 2 24 - 30 100 U 

MPSICSOS 2/24/97 3 6 - 12 100 U 
MPSICS06 2/24/97 3 24 - 30 100 U 
MPSICS07 2/24/97 4 6 - 12 100 U 
MPSICS08 2/24/97 4 18 - 24 --100 U 

MPSICS09 2/2S/97 S 6 - 12 100 U 

MPSICS10 2/2S/97 S 24 - 30 100 U 
MPSICS11 2/2S/97 S 6 - 12 

f--
100U 

MPSICS12 2/2S/97 6 6 -12 100 U 

MPSICS13 2/2S/97 6 24 - 30 100 U 
MPSICS14 2/27/97 7 6 - 12 2.1 U 

MPSICS1S 2/27/97 7 24 - 30 2.1 U 
MPSICS16 2128/97 8 6 - 12 2.1 U 

MPSICS17 2128/97 8 24 - 30 2.1 U 

MPSICS18 2/28/97 9 6 - 12 2.1 U 

MPSICS19 2/28/97 9 24 - 30 2.1 U 
MPSICS20 2/28/97 9 

--
24 - 30 -r-- 2.1 U 

MPSICS2f-r-3/11/97 - --10-- ---------2.W-6 - 12 

MPSICS22 3/11/97 10 24 - 30 2.1 U 

MPSICS23 3/11/97 11 6 -12 2.1 U 
MPSICS24 3/11/97 11 24 - 30 2.1 U 
MPSICS2S 3/11197 12 6 - 12 2.1 U 
MPSICS26 3/11/97 12 24 - 30 2.1 U 
MFAICS27 11/12/97 16 0-12 2.1 U 

MFAICS28 11112/97 16 12 - 18 N/A 
MFAICS29 11112/97 16 20- 24 2.1 U 
MFAICS30 11/12/97 17 0-12 2.1 U 

MFAICS31 11/12/97 17 12 - 18 N/A 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TCLP METALS 

TCLPBARIUM TCLP CADMIUM TCLP CHROMIUM TCLP LEAD 

UG/L UG/L UG/L UG/L 
100,000 1,000 S,OOO S,OOO 

730 4U SU 40U 

960 4U SU 40U 

888 4U SU 40U 

670 4U SU 40 U 

770 4U su 40lJ 

910 4U SU 40U 
1020 4U SU 40 U 

900 -4-U SU 40 iT 
900 4U SU 40U 

--
900 4U SU 40U 

900 
-- 4U SU 40U---

900 4U SU 40U 

900 4U SU 40 U 

671 0.820 B 1U S.2 B 

1090 1.3 B 1U 9.6 B 
6S0 0.820 B 1 U 14.88 

1280 1.78 1 U 16.38 --

464 0.4S0 8 1U 24.28 

S2S 0.9608 1U 87.4 B 
--62S-- -- 0.3S0 B -"""T.1B 44.!H3----

----
674 2.4 8 1 U 1.fH3--

406 0.9S0 8 1 U 16.S8--

478 0.3608 1.98 18.68 

649 0.980 B 1U 20.6B 

SS2 0.3 U 1.4 B 2B 

689 0.310 B 98 4S.78 

1180 0.3 U 1U 12.2 B 

N/A N/A N/A N/A 
14S0 0.3 U 1 U 10.S B 

1780 0.3U 1U 8.7 B 

N/A N/A N/A N/A 
- -
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TCLP MERCURY TCLP SELENIUM TCLPSILVER 
! -------+- _._.--

--
UG/L UG/L UG/L 
200 1,000 S,OOO 

1 U 100 U SU 
1 U -Tbou -----su---I 
1 U ------:rOOU-------5(J-

-TU-- 100 U 
-- ---S-U----

fIT"- foou-- ---sU-----
1 U 100 U 

--r----SU---

1 U 100 U SU 
---;nr- --locn:r--- ----sU·----· 

._1~~_~~~-D--r----5U--=~ 

r--.---+~-- ---.~~g ~ --r----~ ~= 
1 U 100 U SU 
1 U 100 U r-----sU-----

'-fu -6:28--I------l-u----

1 U 3.4 U 1 U 
1U"-1---·U-8---I--·-·TiT-----

--fa--9.5B~-r·1U-~ - -_. -
1 U 10.98 1 U -----------
1 U .--~~~~.---+~--------1IT---

'-._-------------- ---------- -------1''0--1 U I 17.38 
~.-------------i-----------

1 U I 9.98 ---11"f---·· 
--------_._--{._---_. ----_. ----flr-·- ---

1_~-+ 4.98 
1 U 3.8 B --flr---

'~8'.--- ------1LJ----

-~~------~:: ~ --= 1---1 0---
I---:rrm---

N/A + N/A N/A 
1 U -- 3.4 U 1 NU---

1U ~.4U - ---1 NU-----

--NlA-- , N/A I -N/A---

06/26/2000 



TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWC CRANE 

VOLATILES 
ANALYTE 1,1-DICHLOROETHANE 1,2-DICHLOROETHANE MEK MIBK ACETONE 

1M Industrial Cleanup Goal (Human Health) 1,700,000 550 27,000,000 
1M Residential Cleanup Goal (Human Health) 500,000 I 400 7,100,000 

Units of Measurement UGIKG UGIKG UG/KG 
SITE SAMPLE GRID DEPTH "14,000 **10,000 **4,000,000 

10 DATE # (in inches) 

MFAICS31 11112/97 17 12 - 18 5U 5U 5U 
MFAICS32 11112197 17 24 - 36 NIA 

-----,-- ~ 

NIA NIA 
MFAICS33 11112/97 17 -~~36 --5U----- 5U 5U 
MFAICS34 11112197 18 0-12 
MFAICS35 11/12/97 18 12 - 18 
MFAICS36 11112197 18 24 - 36 

MFAICS37 11113/97 19 0-12 
MFAICS38 11/13/97 19 12 - 18 
MFAICS39 11/13/97 19 24 - 36 
MFAICS40 11/13197 19 0-12 
MFAICS41 11/13/97 20 0-12 

MFAICS42 11/13/97 20 12 - 18 
MFAICS43 11/13/97 21 0-12 
MFAICS44 11/13/97 21 12 - 18 
MFAICS45 11/13/97 21 24 - 36 
MFAICS46 11/13/97 22 0-12 

MFAICS47 11113/97 22 12 - 18 
MFAICS48 11/13/97 22 12 - 18 
MFAICS49 11/13/97 22 24 - 36 

MFAICS50 11/14/97 15 0-12 

MFAICS51 11/14/97 15 12 - 18 
MFAICS52 11/14/97 15 24 - 36 
MFAICS53 11/18/97 23 0-12 

MFAICS54 11/18/97 23 12 - 18 
MFAICS55 11/18/97 23 24 - 36 
MFAICS56 11118/97 24 0-12 

MFAICS57 11118/97 24 12 - 18 
MFAICS58 11118/97 24 24 - 36 
MFAICS59 11/18/97 24 24 - 36 
MFAICS60 11/19/97 25 0-12 

MFAICS61 11/19/97 25 12 - 18 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

NIA NIA N/A 

5U 5U 5U 
N/A NIA NIA 

N/A N/A N/A 

5.U 5U 5U 

N/A N/A N/A 
N/A NIA N/A 

N/A N/A NIA 
----

5U 5U 5U 

N/A N/A N/A 
--- . 

5U 5U 5U 
N/A N/A N/A 

NiA 
.--- -----N/A-- ---N/A--

--
5U 5U 5U 
5U 5U 5U 

N/A N/A N/A 

N/A N/A N/A 

6U 6U 6U 
N/A N/A N/A 

N/A N/A N/A 

6U 6U 6U 
N/A N/A N/A 

N/A N/A N/A 

6U 6U 6U 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

6U 6U 6U 
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2,800,000 8,800,000 
770,000 2,000,000 
UG/KG UGIKG 

10 U 8 JB 
NIA- --NIA 

--- 10 V- ---a--.rn-
N/A N~ 
10 U 2 JB 
NIA NIA 

N/A N/A 

10 U 10 

N/A N/A 
NIA NIA 

NIA N/A 

10 U 3 JB 

N/A N/A 

10 U 39 B 
N/A-- . N/A 

·----wA-- N/A 

10 U 11 B 
10 U 10 U 

N/A N/A 

N/A N/A 

12 U 12 
N/A N/A 

N/A N/A 

12 U 3J 
N/A-- N/A 

N/A N/A 

12 U 2J 

N/A N/A 

N/A N/A 

N/A N/A -
12 U 4J 

CHLOROFORM METHYLENE CHLORIDE TOLUENE XYLENES ---
530 18,000 880,000 320,000 
30 7,800 790,000 320,000 

UGIKG UGIKG UGIKG UGII5~ 
**120,000 

5U 2J 5U 2J 
NIA 

-- -
NIA c--tiilA-- --I'J7A-

--su-- -------
2J 5U-- --2T-

---NIA---- ------.- NIA N7A:- -- N/A--, 
5U 

--f---
·5U 5U - 5IT---

-
N/A NIA N/A N/A 

r---------r--------- ------, 
N/A N/A N/A N/A -. 
5U 1 J 5U 5U 
N/A N/A N/A N/A 
N/A N/A NiA .~ 

NIA N/A N/A N/A 
--

5U 2J 5U 5U 1 -- ----_._----f--------- ---------.---, 
N/A N/A N/A N/A r---------- ._-----"-
5U 5U 5U 3J 
N/A 

--r----
N/A NTA'-- - N/A--

N/A--- ------NiA------ -t1117l.-- ---Nill.---
-- - ------

5U 5U 5U 1 J 
5U 2J 5-U-- 2J 
N/A 

~- .- N7A:------r-i'iTA-- --NiA--i 

N/A N/A N/A N/A I +--_._-_. 
6U-- -.. 

6U 1 J 6U 
N/A 

-
N/A N/A .. - I-N/A 

N/A N/A N/A N/A --_. ----- -----1 
6U 8 6U 

- ~7~ I N/A -c-- N/A -- r--w-fi.-
N/A 

----
N/A N!A ----I N/A , 

- -,,--_., 
6U 9 6U 6U I 

----. -----NtA--·-- ----:~--- ~----·I 

N/A N/A N/A --
YAJ N/A N/A N/A 

N/A N/A N/A N/A I 
1----- --eu-I 6U 4J 6U 
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ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 

ID DATE # (in inches) 

MFAICS31 11/12/97 17 12 - 18 

MFAICS32 11/12/97 17 24 - 36 

MFAICS33 11/12/97 17 30 - 36 
MFAICS34 11/12/97 18 0-12 

MFAICS35 11/12/97 18 12 - 18 
MFAICS36 11/12/97 18 24 - 36 

MFAICS37 11/13/97 19 0-12 

MFAICS38 11113/97 19 12 - 18 

MFAICS39 11113/97 19 24 - 36 
MFAICS40 11/13/97 19 0-12 

MFAICS41 11/13/97 20 0-12 

MFAICS42 11/13/97 20 12 - 18 

MFAICS43 11/13/97 21 0-12 
MFAICS44 11113/97 21 12 - 18 
MFAICS45 11/13/97 21 24 - 36 
MFAICS46 11/13/97 22 0-12 

MFAICS47 11/13/97 22 12 - 18 
MFAICS48 11/13/97 22 12 - 18 

MFAICS49 11/13/97 22 24 - 36 
MFAICS50 11/14/97-- 15 0-12 

MFAICS51 11114/97 15 12 - 18 
MFAICS52 11114/97 15 24 - 36 
MFAICS53 11118/97 23 0-12 

MFAICS54 11118/97 23 12 - 18 
MFAICS55 11/18/97 23 24 - 36 
MFAICS56 11118/97 24 0-12 

MFAICS57 11/18/97 24 12 - 18 

MFAICS58 11/18/97 24 24 - 36 
MFAICS59 11/18/97 24 24 - 36 

MFAICS60 11/19/97 25 0-12 

MFAICS61 11119/97 25 12 - 18 

NSWC Crane - SWMU 12116 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWCCRANE 

EXPLOSIVES 
DNB HMX NITROBENZENE PETN RDX 

68,000 34,000,000 94,000 250 17,000 
6,500 3,300,000 18.000 250 4,000 

UG/KG UG/KG UG/KG UG/KG UG/KG 
**40,000 

N/A N/A N/A N/A N/A 

12500 U 166000 13000 U N/A 1120000 

N/A N/A N/A N/A N/A 

31200 U 432000 32500 U N/A 2360000 

N/A N/A N/A N/A N/A 

6250 U 55000 U 6500 U N/A 143000 
'---.--- -- -

250 U 4950 260 U N/A 12900 
-

N/A N/A N/A N/A N/A 

250 U 4310 260U N/A 3330 
250 U 43300 260U N/A 15500 

125000 U 186000 J 130000 U N/A 1160000 

N/A N/A N/A N/A N/A 

250 U 3760 260U N/A 1000 U 

N/A N/A N/A N/A N/A 
250 U 6260 260 U N/A 898-PJ 

125000 U 1450000 130000 U N/A 9580000 

N/A N/A N/A N/A N/A 
-

N/A N/A N/A N/A N/A 

125000 U 245000 J 130000 U N/A 1870000 

12500 U 319000 13000 u N/A 1510000 
- -

N/A N/A N/A N/A N/A 
250U 1500 J 260 U N/A 5220 

1250 U 25500 1300 U N/A 43800 

N/A N/A N/A N/A N/A 
1250 U 11200 1300 U N/A 5070 
1250 U 61200 1300 U N/A 134000 

N/A N/A N/A N/A N/A -
1250 U 4230 J 1300 U N/A 11600 
1250 U 3450 J 1300 U N/A 7880 

12500 U 11000 U 13000 U N/A 5000U 
N/A N/A N/A N/A N/A 
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TNB TETRYL---- TNT 
34,000 6,800,000 64,000--
3,300 650,000 15,000 

UG/KG UG/KG UG/KG 

I 

N/A N/A N/A 
12500 tJ - 32500 U 12500 U 

N/A - N/A- N/A 
31200 (r~- 81200 U --40400-

N/A N/A N/A 
62ScfU--c-16200O 6250 U 

--
250 U 650 U 250 U 

N/A N/A N/A 

250U 650 U 250 U 
250 U----- 650U 413 P -

125000 U 325000 U 125000iJ-

N/A N/A N/A 

250 U 650 U 250 U 
N/A N/A N/A 

250 U 650U 250 U 

125000 U 325000 LJ 159000 
I 

N/A N/A N/A 
N/A N/A N/A 

125000 U 325000 U 125000 U 
12500 U 32500 U 1~5uu u _.-r-N/A--r..-- N/A N/A 
250I.T--1--650U 250 U 

---, 

-
1250 U 3250 U 1250 U 

N/A N/A-
f---------

N/A 
1250 U-- -'-3250U- --1250U -

1250 U 3250 U 3160 

N/A N/A-
f--------. 

N/A --- -
1250 U 

~~:ci*-
1250 U 

f-------.--
1250 U 1250 U 

12500 U 32500 U 12500 U -.------ --_ •. - .. ---
_1 __ N/A N/A N/A 

06/26/2000 



ANALYTE 
1M Industrial Cleanul> Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 

ID DATE # (in inches) 

MFAICS31 11/12/97 17 12 - 18 
MFAICS32 11/12/97--i------W---24~36 
MFAICS33 11/12/97 17 30 - 36 
MFAICS34 11/12/97-~8--

--------
0-12 

MFAICS35 -11/12/97- r---f8 12 - 18 
MFAICS36 11/12/97 --18-- -24-:36 

MFAICS37 11/13/97 19 0-12 
MFAICS38 11/13/97 19 12 - 18 
MFAICS39 11/13/97 19 24 - 36 
MFAICS40 11/13/97 19 0--12 

MFAICS41 11/13/97 20 0-12 

MFAICS42 11113/97 20 12-18 
MFAICS43 11/13/97 21 0-12 
MFAICS44 11/13/97 21 12 - 18 
MFAICS45 11/13/97 21 24 - 36 
MFAICS46 11/13/97 22 0-12 

MFAICS47 11/13/97 22 12 - 18 
MFAICS48 11/13/97 22 12 - 18 
MFAICS49 11/13/97 22 24 - 36 
MFAICS50 11/14/97 15 0-12 

MFAICS51 11/14/97 15 12 - 18 
MFAICS52 11/14/97 15 24 - 36 
MFAICS53 11/18/97 23 0-12 

MFAICS54 11/18/97 23 12 - 18 
MFAICS55 11118/97 23 24 - 36 
MFAICS56 11118/97 24 0-12 

MFAICS57 11/18/97 24 12 - 18 
MFAICS58 11118/97 24 24 - 36 
MFAICS59 11118/97 24 24 - 36 
MFAICS60 11/19/97 25 0-12 
MFAICS61 11119/97 25 12 - 18 

--

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWCCRANE 

EXPLOSIVES 
2,4-DNT 2,6-DNT 2-Am DNT 4-AmDNT 

1,400,000 680,000 1,400,000 680,000 
130,000 65,000 130,000 65,000 
UG/KG UG/KG UG/KG UG/KG 

N/A N/A 
- 12500U- --- 1300QU-- ---125000 - - - f--- --12506 U 

2-NT 3-NT 

6,800,000 6,800,000 
650,000 650,000 
UG/KG UG/KG 

N/A N/A 
12500 I) ---- '-------1'2500 U---

N/A ~ N/A 

- --NiA---- - - ----N/A:~-- ----N/A--~- -----N/A--t----
N/A

- --- ------- N/A------
--~205 0-----1--325000---1-----31200U--- --:3120(1)-- ----:H20ifU- i---~ --31'200 U----
-- N/A----- 1----NiA:--- '---NiA -~---- N/A N/A-- ---j\JiA'--' 
--~(ru--- -- 6500 U ---~5bu-- -6250U- -6250U---1-------6250U--- -

----.-- - ._- --'----'--------_ .. _-_._-- -.. - ~--.. ,--.----.~.---.-.-
250 U 260 U 250 U 250 U 250 U 250 U 

. ----f--------
N/A N/A N/A N/A N/A N/A -- 250U--1-----------

250 U 260 U 250 U 250 U 250 U 
250 U 260 U 250 U r--250U-- --250U---r----250-

U
--

125006u 130000 U 125000 U 1250001J 125000 U 125000 U 
--

N/A N/A N/A N/A N/A N/A 
- -- -------.-- - -' 

250U 260 U_ 250 U 250 U 250 U 250 U 
N/A N/A N/A N/A N/A N/A 

250 U 260U 250 U 250 U 250 U 250 U 

125000 U 130000 U 125000 U 125000 U 12500cHf- ----125000 U 
-

N/A N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A ---N/A--

125000 U 130000 U 125000 U 125000 U 125000-U- t----1250{5oU---
12500 U 13000 U 12500 U 12500 U 12500 U 12500 U 

N/A N/A N/A N/A N/A 
--1-----------

N/A 
250U- 260U :---250 IT-'' ---250U 250U 25DU----

1250 U 1300 U 1250 U 1250 U 1250 U 1250U 

N/A N/A N/A N/A N/A N/A 
1250 U 1300 U 1250 U 1250 U -1250U-- ---1250--0---

1250 U 1300 U 1250 U 1250 U 12500-- 1----
1250 U 

N/A N/A N/A N/A N/A N/A - - ---.-------. 
1250 U 1300 U 1250 U 1250 U 1250 U 1250 U -- ,---
1250 U 1300 U 1250 U 1250 U 1250 U 1250 U 

----- -
12500 U 13000 U 12500 U 12500 U 12500 U 12500 U ------ ---_._-----------

N/A N/A N/A N/A N/A N/A 
--- - ---
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4-NT 

6,800,000 
650,000 
UG/KG --

N/A 
--125C)Q-U-
---f\JiA---
-'-312-00U-
--NTA---
--'6250-U---
_.,,-"_.-----, 

250 U 
.,--~.~---

N/A --------
250 U 

--250-0--
125000-U-
-----
N/A 

250 U 
N/A 

-250U--

f25000 U 
-------

N/A 
-NiA--

-1250000-
--12500U-

N/A 
---250U--

12500----

N/A 
--1250U-

1250 U 

N/A -
1250 U --_._----
1250 U -------
12500 U -----_ .. _ .. __ . 

N/A 
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TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWC CRANE 

METALS 

ANALYTE ALUMINUM ARSENIC BARIUM CADMIUM CHROMIUM LEAD MERCURY SELENIUM SILVER 

1M Industrial Cleanup Goal (Human Health) 100,000,000 2,400 100,000,000 850,000 450,000 1,000,000 510,000 8,500,000 ~500,OOO 

M Residential Cleanup Goal (Human Health) 77,000,000 320 5,300,000 38,000 210,000 400,000 23,000 380,000 380,000 
Units of Measurement UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG 

SITE I SAMPLE I GRID I DEPTH **100,000 **2,000,000 **20,000 **100,000 **100,000 **4,000 **20,000 **100,000 

10 DATE # I (in inches) 

MFAICS31 11/12/97 17 12 -18 N/A N/A N/A N/At~/A N/A N/A ~ N/A I N/A 
MFAICS32 11/12/97 17 24-36 N/A N/A +--57700 130U --9100N 14900N --N11\- N/A ---rii7A 

I ~:::~~~! ~~~~~~:~ ~; 300_-1326 --- ~~:. ~=~-~~:--"---7~~0--~~~U~ -1~~~-~-Tg;ifN ~:=~~ - - -~~ 1- ~:~--
MFAICS35 11/12/97 18 12 - 18 t--~-- N/A N/A N/A N/A N/A ----r--NiA- --1 --N/A --I----N/A 

I MFAICS36 11/12/97 18 ~:-36-f---N/A N/A 72?"0o-.:= __ 1~..?-~_r-_160~~~r-_14!D0N_-~~I-____ ~~~~=~~~ -:=~=-__ !!IA_ 

MFAICS37 11/13/97 19 0 - 12 N/A N/A ____ 103000 130:.Y 18800 _ 27800 ~ __ --!:l!~--=i-_f\l~----- N/A 
I MFAICS38 11/13/97 19 12 - 18 N/A N/A N/A N/A_ N/A N/A __ N/~__ N/A N/A 

MFAICS39 11/13/97 19 24-36 N/A N/A 30000 130*U 19200 18500N N/A N/A N/A 
I- MFAICS40 11/13/97 19 0-12 N/A N/A------s7900-- ---=j4cPU----150ob----149CiOilC--- -N/A--N/A--------Nf.lC 

MFAICS41 11/13/97 20 0 -12 N/A N/A 41000 130 *U 12600 12200 N-I--m~- --N/A -- -~--
- t----------- ----

MFAICS42 11/13/97 20 12 - 18 N/A N/A - N/A N/A N/A N/A N/A N/A N/A 
---- ----- f-------- -----,--

MFAICS43 11/13/97 21 0-12 N/A N/A 233000 130*U 16500 15400N N/A N/A N/A 
MFAICS44 11113/97 21 12 - 18 N/A N/A N/A N/A N/A N/A N/A N/A N/A 
MFAICS45 11/13/97 21 24-36 N/A' -N/A 36700 120·U 15200 14000NNlA----N/A- ---j\J11\ 
MFAICS46 11/13/97 22 0 -12 - N/A - ---- N/A 51000 1----:r3Q*U-c-- 15700 20800N--'---N/A-- N/A ------N/A-

- ---1--------
MFAICS47 11/13/97 22 12 - 18 N/A N/A N/A N/A N/A N/A N/A N/A N/A 
MFAICS48 11/13/97 22 12-18 N/A ---N/A-I-- N/A N/A --1-- - N/A N/A -t---iIllA--- --N~----N/A--

MFAICS49 11/13/97 22 24 - 36 N/A N/A 81300 130 *0 29900 23400 N- --N/A'-I--NlA-- -- N/A 
MFAICS50 11/14/97 15 0-12 N/A N/A 67900 140LJ 19200 24400 ---N7A------N~----N/A 

'--r------ -----. 
MFAICS51 11/14/97 15 12 -18 N/A N/A N/A N/A N/A N/A N/A N/A NfA 
MFAICS52 11/14/97 15 24 - 36 N/A N/A 57100 140 U· 24400 21300 -NlA--r----N/~- -!\i/A 
MFAICS53 11/18/97 23 0 -12 N/A N/A 60100 E 130 U 13600 15900 NTA-I-'--N~-N7A 

----------1--
MFAICS54 11/18/97 23 12 - 18 N/A N/A N/A N/A N/A N/A N/A N/A N/A 
MFAICS55 11/18/97 23 24-36 N/A N/A 62400E 130U 16400 13500 -N~- N/A N/A 
MFAICS56 11/18/97 24 0-12 N/A N/A 60900E 130U 35900 13800 N/A N/A---- N/A 

MFAICS57 11/18/97 24 12 -18 N/A N/A N/A N/A_ N/A _N/A ___ r--'-~~--= = N/A ~=~-_.!:l!~~ __ 1 
MFAICS58 11/18/97 24 24 - 36 N/A N/A 32200 E 130 U 21200 11700 N/A N/A t N/A 
MFAICS59 11/18/97 24 24-36 N/A N/A 32900E 130U 10100 10900 ___ N/A __ ~=::--NIA _~_-+=-_ N/A __ 
MFAICS60 11/19/97 25 0 - 12 N/A N/A 60700 60 U 15200 16400 N/A N/A N/A .-- - - --_ .. _--------------- -----
MFAICS61 11/19/97 25 12 - 18 N/A N/A N/A N/A N/A N/A N/A N/A I N/A 
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TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWC CRANE 

TCLP METALS 
ANALYTE TCLP ARSENIC TCLP BARIUM TCLP CADMIUM TCLP CHROMIUM TCLPLEAD 

1M Industrial Cleanup Goal (Human Health} 
1M Residential Cleanup Goal (Human HealthL 

Units of Measurement 
SITE SAMPLE GRID DEPTH 

10 DATE # (in inches) 

MFAICS31 11/12/97 17 12 - 18 
MFAICS32 11/12/97 17 24 - 36 
MFAICS33 11/12/97 17 30 - 36 
MFAICS34 11/12/97 18 0-12 
MFAICS35 11/12/97 18 12 - 18 
MFAICS36 11/12/97 18 24 - 36 

MFAICS37 11/13/97 19 0-12 
MFAICS38 11/13/97 19 12 - 18 
MFAICS39 11/13/97 19 24 - 36 
MFAICS40 11113/97 19 0-12 
MFAICS41 11/13/97 20 0-12 

MFAICS42 11/13/97 20 12 - 18 
MFAICS43 11/13/97 21 0-12 
MFAICS44 11/13/97 21 12 - 18 
MFAICS45 11/13/97 21 24 - 36 
MFAICS46 11/13/97 22 . 0 - 12 

MFAICS47 11113/97 22 12 - 18 
MFAICS48 11/13/97 22 12 - 18 
MFAICS49 11/13/97 22 24 - 36 
MFAICS50 11/14/97 15 0-12 

MFAICS51 11/14/97 15 12 - 18 
MFAICS52 11/14/97 15 24 - 36 
MFAICS53 11/18/97 23 0-12 

MFAICS54 11118/97 23 12 - 18 
MFAICS55 11/18/97 23 24 - 36 
MFAICS56 11/18/97 24 0-12 

MFAICS57 11/18/97 24 12 - 18 
MFAICS58 11/18/97 24 24 - 36 
MFAICS59 11/18/97 24 24- 36 

MFAICS60 11/19/97 25 0-12 
MFAICS61 11/19/97 25 12 - 18 

NSWC Crane - SWMU 12116 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

UG/L 
5,000 

N/A 
2.1 U 
N/A 

2.1 U 

N/A 

2.1 U 

2.1 U 

N/A 

2.1 U 
2.1 U 

2.1 U 

N/A 

2.1 U 
N/A 
2.1 U 

2.1 U 

N/A 
N/A 

2.1 U 
2.1 U --

N/A 
2.1 U 

2.1 U 

N/A 
2.1 U 
2.1 U 

N/A 

2.1 U 

2.1 U 

2.1 U 
N/A 

UG/L UG/L UG/L UG/L 
100,000 1,000 5,000 5,000 

N/A N/A N/A N/A 
1570 0.3 U 1 U 2.6 8 
N/A N/A N/A N/A 

2410 0.4208 1 U 3.78 

N/A N/A N/A N/A 

1220 0.3 U 1 U 18.58 

1340 0.3 U 1 U 129 N 

N/A N/A N/A N/A 

1310 0.3 U 1 U 8.9 N8 
1620 0.4308 1U 14.5N8--

1670 0.3208 1 U 1270 N 

N/A N/A N/A N/A -+-----
1640 0.6608 1 U 954 N 

N/A N/A N/A N/A 
1100 0.3U 1 U 9.8N8 

1450 0.3 U 1 U 10.6N8-

N/A N/A N/A N/A 
N/A N/A N/A N/A 

1580 0.3 U 1 U 12.1 N8 
--

1610 1.4 8 1.48 45.9 
--------

N/A N/A N/A N/A 
---141"0---------- -----flJ""- ---"14l-8-0.3 U 

906 0.4808 1 U 0_9 U 

N/A N/A N/A N/A 
1230 0.3 U 1.28 6.9 8 

1260 0.3608 1U 0.9 U 

N/A N/A N/A N/A 

1090 0.3 U 1 U 1.28 

1340 0.3 U 1 U 1.88 

1170 0.3 U 1 U 0.9 U 

N/A N/A N/A N/A 
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--
TCLP MERCURY TCLP SELENIUM TCLPSILVER 

-------

UG/L UG/L UG/L 
200 1,000 5,000 

N/A N/A I N/A 
1-U-- 3.4 U 1-fJtr---

N/A N/A-- N/A 
1 U 

--- 3::.rU-- ,-----1NU----

NfA -- N/A N/A 
--

1 U 3.4 U r-----iN-U--
-- ----------

1 NU 3.4 U 1 NU 
N/A N/A N/A 

1 NU .~~ t- .~*:= 1 NU 

1 NlJ" 3.4-U-- 1Nlr---
_~_c __ ----------

N/A N/A I N/A --------

J~ l1~-~ 
1 NU 
N/A . 
1 NU 

r---TNU---
r------------------ ----------

N/A N/A N/A 
N/A --NJA"--r---N/A---
1 NU--'----------- --fj\ffi----3.4U 
1 U ----'------------ ---Tu-----34U 

-----------------
N/A N/A N/A ----------- - --------- ----+-----------
1U , 3.4U g 
1 U ---5.98- 1 U ---

N/A _~iA""- -- Nif...=". 
1--- 1 U I 4.3 8 1 U 

1 U -- 3.4 U 1-U-----

N/A N/A \ N/A 
-. 

1 U 3.4 U 1 U - --
1.1 8 3.4 U 1 U 
1 U 3.4 U 1 U 

"--.~--

N/A N/A N/A 

06126/2000 



TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWCCRANE 

VOLATILES 
ANALYTE 1,1-DICHLOROETHANE 1,2-DICHLOROETHANE MEK MIBK ACETONE 

1M Industrial Cleanup Goal (Human Health) 
1M Residential Cleanup Goal (Human Health) 

Units of Measurement 
SITE SAMPLE GRID DEPTH 

10 DATE # (in inches) 

MFAICS62 11/19/97 25 12 - 18 
MFAICS63 11/19/97 25 24 - 36 
MFAICS64 11/19/97 26 0-12 

---
MFAICS65 11/19/97 26 12 - 18 
MFAICS66 11/19/97 26 24 - 36 
MFAICS67 11/19/97 27 0-12 

MFAICS68 11119/97 27 12 - 18 

MFAICS69 11/19/97 27 24 - 36 
MFAICS70 11/19/97 28 0-12 

MFAICS71 11/19/97 28 12 - 18 
MFAICS72 11/19/97 28 24 - 36 
MFAICS73 11/20/97 29 0-12 

MFAICS74 11/20/97 29 12 - 18 
MFAICS75 11/20/97 29 24 - 36 
MFAICS76 11/20/97 30 0-12 

-
MFAICS77 11/20/97 30 12 - 18 
MFAICS78 11/20/97 30 24 - 36 

MFAICS79 11/20/97 31 0-12 

MFAICS80 11/20/97 31 0-12 

MFAICS81 11/20/97 31 12 - 18 

MFAICS82 11/20/97 31 24 - 36 
MFAICS83 11/24/97 32 0-12 

MFAICS84 11/24/97 32 12 - 18 
MFAICS85 11/24/97 32 24 - 36 

-
MFAICS86 11/24/97 33 0-12 

MFAICS87 11/24/97 33 12 - 18 
MFAICS88 11/24/97 33 12 - 18 
MFAICS89 11/24/97 33 24 - 36 
MFAICS90 11/24/97 33 30 - 36 
MFAICS91 11/24/97 34 0-12 

MFAICS92 11/24/97 34 12" 18 
-

NSWC Crane" SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

1,700,000 550 27,000,000 2,800,000 8,800,000 
500,000 400 7,100,000 770,000 2,000,000 
UG/KG UG/KG UG/KG UG/KG UG/KG 

**14,000 **10,000 **4,000,000 

6U 6U 6U 12 U 5J 
N/A NlA N/A N/A N/A 
NiA N/A N/A --

N/A N/A 
-- ~-.- -<-_. 

6U 6U 6U 11 U 5J 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

6U 6U 6U 12 U 3J 

N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A 

(iU 6U 6U 13 U 4J 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

6U 6U 6U 12-U- 8J 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

6U 6U 6U 11 U 2J 
-

N/A N/A N/A N/A N/A 
-N/A N/A N/A N/A N/A --_. __ ... 

N/A N/A N/A N/A N/A 

6U 6U 6U 12 U 2J 

N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A 

6U 6U 6U 12 U 17 
N/A N/A. N/A N/A N/A 
N/A N/A N/A N/A N/A 
6U 6U 6U 12 U 32 
6U 6U 6U 12 U 7 J --

N/A N/A N/A N/A N/A 

6U 6U 6U 12 U 14 
N/A N/A N/A N/A N/A 

6U 6U 6U 12 U 8J 
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CHLOROFORM METHYLENE CHLORIDE TOLUENElXYLENES 
530 18,000 880,000 320,000 
30 7,800 ~~O,OOO i 320,000 

UG/KG UG/KG 
--

UG/KG UG/KG 
**120,000 

I 
, 

6U 5J 6U 6U - N/A ----N~-r- NIA -N/A--
N/A N/A 

--f--N/A - N/A 
6U -- r------s-r-·--- f---6 tJ- -6U--
N/A N/A N/A -N/A-

N/A N/A----I--N/A -- -NiA--

6U !------4J----f--a-U- c--aO---
N/A N/A N/A N/A 

N/A N/A N/A N/A-
6U-1-----6 6U 6U 

N/A N/A N/A I N/A 
N/A N/A N/A---mA--

6U 5J ~U- -au--
N/A N/A N~ -I'JIA--

N/A N/A N/A NTA-

6U 6 6U 
1-----

6U 
--- N/A-- N/A N/A -~iA-

N/A N/A N/A N/A 

N/A 
----.-

N/A -~ "NlA.----
--1-------- -

6U 4J 6U 6U ------------f------1-----
N/A N/A N/A N/A ----------1-------1---------
N/A N/A N/A N/A --
6U 6U 6U 6U 
N/A N/A N/P;-- --N~ 
N/A ---- I--- N/A - N7l\-- -NlA-

---------1------ f------
6U 6U 6U 6U 

-----6U--- ----"-
6U 6 U --1---6 U--

N/A-- ----.--
N/A 

.- -NlA- -N/A--

6U 
,-" 

6U 6U -- -6"U-
N/A- N/A N/A- I-liiTA----

6U 6U '6u"1-au--

06/26/2000 



ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 

10 DATE # (in inches) 

MFAICS62 11/19/97 25 12 - 18 
MFAICS63 11/19/97 25 24 - 36 
MFAICS64 11/19/97 26 0-12 
MFAICS65 11/19/97 26 12 - 18 
MFAICS66 11/19/97 26 24 - 36 
MFAICS67 11/19/97 27 0-12 

MFAICS68 11/19/97 27 12 -18 

MFAICS69 11/19/97 27 24 - 36 
MFAICS70 11/19/97 28 0-12 
MFAICS71 11/19/97 28 12 - 18 
MFAICS72 11119/97 28 24 - 36 
MFAICS73 11/20/97 29 0-12 

MFAICS74 11/20/97 29 12 - 18 
MFAICS75 11/20/97 29 24 - 36 
MFAICS76 11/20/97 30 0-12 

MFAICS77 11/20/97 30 12 - 18 
MFAICS78 11/20/97 30 24 - 36 

MFAICS79 11/20/97 31 0-12 

MFAICS80 11/20/97 31 0-12 

MFAICS81 11/20/97 31 12 - 18 
MFAICS82 11/20/97 31 24 - 36 

MFAICS83 11/24/97 32 0-12 

MFAICS84 11/24/97 32 12 - 18 
MFAICS85 11/24/97 32 24 - 36 

MFAICS86 11/24/97 33 0-12 

MFAICS87 11/24/97 33 12 - 18 
MFAICS88 11/24/97 33 12 - 18 

MFAICS89 11/24/97 33 24 - 36 
MFAICS90 11/24/97 33 30 - 36 
MFAICS91 11/24/97 34 0-12 

MFAICS92 11/24/97 34 12 - 18 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWC CRANE 

EXPLOSIVES 
DNB HMX NITROBENZENE PETN RDX 

68,000 34,000,000 94,000 250 17,000 
6,500 3,300,000 18,000 250 4,000 

UG/KG UG/KG UG/KG UG/KG UG/KG 
**40,000 

N/A N/A N/A N/A N/A --
250 U 2200 U 260 U N/A 8930 
6250 U 87100 6500 U N/A 510000 

N/A N/A- N/A N/A N/A 

6250 U 55000 U 6500 U N/A 71500 

31200 U 472000 32500 U N/A 3780000 

N/A N/A N/A N/A N/A 

1250 U 8140 J 1300 U N/A 31100 

62500 U 752000 65000U-- N/A 5940000 

N/A N/A N/A N/A N/A 

1250 U 5380 J 1300 U N/A 23400 

31200 U 472000 32500 U N/A 3590000 

N/A N/A N/A N/A N/A 

250 U 4780 260 U N/A 21800 

1250 U 30800 1300 U N/A 61000 

N/A N/A N/A N/A N/A 
250 U 2200 U 260 U N/A 4220 

31200 U 347000 32500 U N/A 1250000 

6250 U 62300 6500 U N/A 174000 

N/A N/A N/A N/A N/A 

250 U 2840 260 U N/A 2520 

250 U 6810 260 U N/A 1000 U 

N/A N/A N/A N/A N/A 
250 U 2200 U 260 U N/A 1030 

125000 U 236000 J 130000 u N/A 1760000 

N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A 

3120 U 26900 J 3250 U N/A 189000 

N/A N/A N/A N/A N/A 

12500 U 120000 130000 U N/A 611000 

N/A N/A N/A N/A N/A 
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--------
TNB TETRYL TNT 

34,000 6,800,000 64,000 
3,300 650,000 15,000 

UG/KG ' UG/KG UG/KG 

N/A N/A N/A --r---250U---- - 650 U --r--"25olJ----
--- 625CrU-- r-----w200U---r---6250-U----
-----N/A----- -----N/A--1------f\jiA---- . 

6250 U-- -----r62Oo U-- 625011---

-- 31200U- -------a12oo l.i 793000 

N/A N/A N/A 

1250 U 3250 U 7270 

62500 U -162000U 165000 
N/A NiA N/A 

1250 U 3250 U--r--35Q0----

31200 U 81200 U 31200 U 
_. 

N/A r---- N/A -- ---NlA"----

250 U 650U 278 
1'250 U-- -3250LJ 1250u-----

-- _n_ 
N/A N/A N/A --

250 U 650 U 250 U 
3120Q(J- -81200 U-- --3120ifU---

-6"250 U---- 1--:je200 U-- ---6250D--
-- '--' 

N/A N/A N/A 
-_.< 

250 U 650U 250 U .. - ----- --------
250 U 650U 269 -

. N/A N/A N/A 
250 LJ 650 U 51-5----

125000 U 325000 U 125000 u 
--

N/A N/A N/A 
-N/A ----~-- -----N/A --

3120 U 8120 U 3120-U--
-

N/A 
--r---

N/A N/A ---

12500-U 32500 LJ 12500 U 
---

-----~--~------ -----------
N/A N/A N/A 

06/26/2000 



ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 

ID DATE # (in inches) 

MFAICS62 11/19/97 25 12 - 18 
MFAICS63 11/19/97 25 24-- 36 

MFAICS64 11/19/97 26 0-12 
MFAICS65 11/19/97 26 12 - 18 
MFAICS66 11/19/97 26 24 - 36 
MFAICS67 11/19/97 27 0-12 
MFAICS68 11/19/97 27 12 - 18 
MFAICS69 11/19/97 27 24 - 36 
MFAICS70 11119/97 28 0-12 
MFAICS71 11/19/97 28 12 - 18 
MFAICS72 11/19/97 28 24 - 36 
MFAICS73 11/20/97 29 0-12 
MFAICS74 11/20/97 29 12 - 18 
MFAICS75 11/20/97 29 24 - 36 
MFAICS76 11/20/97 30 0-12 

MFAICS77 11/20/97 30 12 - 18 
MFAICS78 11/20/97 30 24 - 36 
MFAICS79 11/20/97 31 0-12 
MFAICS80 11/20/97 31 0-12 

MFAICS81 11/20/97 31 12 - 18 
MFAICS82 11/20/97 31 24 - 36 
MFAICS83 11/24/97 32 0-12 
MFAICS84 11/24/97 32 12 - 18 
MFAICS85 11/24/97 32 24 - 36 
MFAICS86 11/24/97 33 0-12 

MFAICS87 11/24/97 33 12 - 18 
MFAICS88 11/24/97 33 12 - 18 
MFAICS89 11/24/97 33 24 - 36 
MFAICS90 11/24/97 33 30 - 36 
MFAICS91 11/24/97 34 0-12 

MFAICS92 11/24/97 34 12 - 18 

NSWC Crane - SWMU 12116 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE E-1 
MINE Fill A INITIAL CHARACTERIZATION SAMPLE RESULTS 

- NSWC CRANE 

EXPLOSIVES 

2,4-DNT 2,6-DNT 2-Am DNT 4-AmDNT 

1,400,000 680,000 1,400,000 680,000 
130,000 65,000 130,000 65,000 
UG/KG UG/KG UG/KG UG/KG 

N/A N/A N/A N/A 
250 U 

1--
260U 250 U 250 U 

6250U 6500 U 6250 U 6250 U 
N/A - f--- N/A N/A --- N/A 

6250 U 6500 U 6250 U 
---- 6250U 

312000 U 32500 U 312000 U 312000 U 
N/A N/A N/A N/A 

1250 U 1300 U 1250 U 1940 
62500 U 65000 U 62500 U 62500 U 

N/A N/A N/A N/A 

1250 U 1300 U 1370 986 J 
31200 U 32500 U 31200 U 31200 U 

N/A 
--

N/A N~--1--
N/A 

250U 260 U 250 U 250 U 

1250 U 1300 U 1250 U 1250 U 

N/A N/A N/A N/A 
250 U 260 U 250U 250U 

-
31200 U 32500 U 31200 U 31200 U 

6250 U 6500 U 6250 U 6250 U 

N/A N/A N/A N/A 

250 U 260 U 250 U 250 U 
250U 260 U 250 U 250 U 
N/A N/A N/A N/A 

250U 260 U 250 U 250 U 
125000 U 130000 U 125000 U 125000 U 

N/A N/A N/A N/A 
N/A N/A N/A N/A 

-
3120 U 3250 U 3120 U 3120 U 

N/A N/A' N/A N/A 
-

12500 U 13000 U 12500 U 12500 U 

N/A N/A, N/A N/A 
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2-NT 3-NT 4-NT 

6,800,000 6,800,000 6,800,000 
650,000 650,000 650,000 
UG/KG UG/KG UG/KG 

-------

--r---

N/A N/A N/A 
250 U -250U 250l.!----

6250 U 6250U-- 6250 U 
N/A -------N/A----I-----

N/A
---

6250 U 6250 U t--625CH}---

31200(T- --312000 3f20iHT-
-~--- -- N/A----r------N/A'"---

1250 U 1250 U 
--r---1250-U--

62500 U ---62500'l.-J- f--62500U-
N/A N/A NTA--

1250 U 1250 U 1250 U 
31200 U 31200-U-- r--3120QU-

N/A -----NlA"---r----N/A
---

250 U 2S0U 2500--

1250 U 1250 U 1250-U--1 
- ----------1----------1 

N/A N/A N/A 
250U --250U -250-U-

31200 U 3i200D- -j1200-U-

6250-U--- --6250-0--r-- 6250-U-, 

N/A N/A N/A -,- -
250 U 250 U 250 U ----r-------
250 U 250 U 250U ----------1-------
N/A N/A N/A 

250 U 250 U r-- 250 U 

125000 U 12500(fU- 1-125000 U I 

N/A N/A N/A 
N/A -N/A ----I-----

N/A 

3120 U 
. --. 

3120 U 3120 U I 

N/A N/A t----N/A -I 
125000- ---- 12500 U --r-12500U 

,--- '-'--'-~-~'---'--'--"-'- 1----,,-----------1 
N/A N/A N/A : 
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TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWC CRANE 

ANALYTE ALUMINUM 

1M Industrial Cleanup Goal (Human Health) 100,000,000 
1M Residential Cleanup Goal (Human Health) 77,000,000 

Units of Measurement UG/KG 
SITE SAMPLE GRID DEPTH 

ID DATE # (in inches) 

MFAICS62 11/19/97 25 12 - 18 N/A 
MFAICS63 11119/97 25 24 - 36 N/A 

MFAICS64 11/19/97 26 0-12 N/A 
MFAICS65 11/19/97 26 12 - 18 N/A 
MFAICS66 11/19/97 26 24 - 36 ---N/A--

MFAICS67 11/19/97 27 0-12 N/A 

MFAICS68 11/19/97 27 12 - 18 --NlA-

MFAICS69 11119/97 27 24 - 36 N/A 
MFAICS70 11/19/97 28 0-12 I--- N/A 

MFAICS71 11/19/97 28 12 - 18 --N/A-

MFAICS72 11/19/97 28 24 - 36 I--- N/A 

MFAICS73 11/20/97 29 0-12 N/A 

MFAICS74 11/20/97 29 12 - 18 N/A 
MFAICS75 11/20/97 29 24 - 36 N/A 

MFAICS76 11/20/97 30 0-12 N/A 

MFAICS77 11/20/97 30 12 - 18 N/A 
MFAICS78 11/20/97 30 24 - 36 N/A 
MFAICS79 11/20/97 31 0-12 N/A 
MFAICS80 11/20/97 31 0-12 N/A 

MFAICS81 11/20/97 31 12 - 18 N/A 
MFAICS82 11/20/97 31 24 - 36 N/A 
MFAICS83 11/24/97 32 0-12 N/A 
MFAICS84 11/24/97 32 12 - 18 N/A 
MFAICS85 11/24/97 32 24 - 36 N/A 
MFAICS86 11/24/97 33 0-12 N/A 

MFAICS87 11/24/97 33 12 - 18 N/A 
MFAICS88 11/24/97 33 12 - 18 N/A 

MFAICS89 11/24/97 33 24 - 36 N/A 
MFAICS90 11/24/97 33 30- 36 N/A 
MFAICS91 11/24/97 34 0-12 N/A 

MFAICS92 11/24/97 34 12 - 18 N/A 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

METALS 

ARSENIC BARIUM CADMIUM CHROMIUM LEAD 

2,400 100,000,000 850,000 450,000 1,000,000 
320 5,300,000 38,000 210,000 400,000 

UG/KG UG/KG UG/KG UG/KG UG/KG 
**100,000 **2,000,000 **20,000 **100,000 **100,000 

N/A N/A N/A N/A N/A 
N/A 31000 60 U 23500 18000 --

N/A 63300 60 U 16100 12100 
-N/A- N/A N/A-----N/A -- --·-N/A---· 

--N"iA- 71200 r-----lloLJ 12900 -12400-
--·N/A 62001r- 2008- 13300 27'901)"·----
--_. N/A·--r---

NIA
---- f--N/i\--- -~--- ---j\jlA--

N/A 60300 60lr- 14500 13100---

NIA--'-763~ --1808-- --12400-- -"17900---
.---... Fi1A----~N7i\--r~IA-·- -NiA-----'-NlA--

N/A 64200 60 U 12400 -13700 

N/A 67700 60 U 15500 16000 

N/A N/A N/A N/A N/A .. 

N/A 55600 60 U 15100 14700 

N/A 48600 60 U 15200 12900 --
.. _--

-. N/A 
._----_ .. -

N/A N/A N/A N/A 
----N/A 75100 60 U 13000 9100 

··N/A 73300 600"- --1-9600- 12200 .-

N/A 90600 60 U 13300 13600 ---

N/A N/A N/A N/A N/A 
N/A 69000 60U 17100 13400 
N/A 70600 40U 16700 N 16400 N 

N/A N/A N/A N/A N/A 
N/A 79200 40U 16000 N 13200N""" 

N/A 80400 40U 15400 N 21700 N 

N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A 

N/A 64100 40U 15900 N 11500 N 

N/A N/A N/A N/A N/A 

N/A 45900 50U 13600 N 11200N--
--1-----_. -----r------1------

N/A N/A N/A N/A N/A 

Page 14 of 106 

.... -
MERCURY SELENIUM SILVER 

510,000 8,500,000 8,500,000 
23,000 380,000 380,000 
UG/KG UG/KG UG/KG 
**4,000 **20,000 **100,000 

~~J-~;~ =t~-~}-
N/A - ~- N/A - -N/A-

----·N"i"A- ------N/A--- ---NiA--· 

-N/A- ·-NlA---i---NK---·-
--N/"---- -----'FiTA--' -·-·FiIA--·--
-----N/A·-----NIA--~ -Ni,,-
-Ni~ ---WA- N/A-

--·-N/A---- -·-·N/A-- NZi\---
·--NiA--- --. -Nlle--- . -- FilA --... 

-N/A -------NTA-fNl .. -N/A---~iA- -N/A"- -
--N/A·-- ---~.~!---~·-~~i ---~ 

N/A 
~-N7A N/A }- N/A --_._--- ---_.-- --- _._- -- - --.- . 

N/A __ .~~_.J.. ___ ~/A ._ .... 
--liiA-

N/A ±N/A 
--·NK- ---N/A _.. NiA-·--

--·Nii\-·----NIA--l=" -NI;;:-----
r--;-..... ----r-----.--- ------

N/A 

r---~;~=:~- -.=~:~ -::= -'-'t~i;A----_ .. _----
N/A ---_._- ,------_._-

r---~~ -C--~~$~;~---
1----f\iiA----- --tJIA -mA--

. - -----
N/A N/A N/A 

~N/A tJTA-+--N/A -.-

----N/A .-- --NIA I--NIA--
--N/A -I---N/A NiA----

--NiA-r---mA NlA----

-----N/A-i---· '-"N-/A --- N/A --

06/26/2000 



TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWC CRANE 

TCLPMETALS 
ANALYTE TCLP ARSENIC TCLPBARIUM TCLP CADMIUM TCLP CHROMIUM TCLP LEAD 

1M Industrial Cleanup Goal (Human Health) 
1M Residential Cleanup Goal (Human Health) 

Units of Measurement 
SITE SAMPLE GRID DEPTH 

ID DATE # (in Inches) 

MFAICS62 11119/97 25 12 - 18 
MFAICS63 11/19/97 25 24 - 36 

MFAIGS64 11/19/97 26 0-12 

MFAICS65 11119/97 26 12 - 18 

MFAICS66 11119/97 26 24 - 36 

MFAICS67 11/19/97 27 0-12 

MFAICS68 11/19/97 27 12 - 18 

MFAICS69 11119/97 27 24 - 36 
-

MFAICS70 11/19/97 28 0-12 

MFAICS71 11/19/97 28 12 - 18 

MFAICS72 11/19/97 28 24 - 36 

MFAICS73 11/20/97 29 0-12 

MFAICS74 11/20/97 29 12 -18 

MFAICS75 11/20/97 29 24 - 36 

MFAICS76 11/20/97 30 0-12 

MFAICS77 11/20/97 30 12 - 18 
MFAICS78 11120/97 30 24 - 36 

MFAICS79 11/20/97 31 0-12 

MFAICS80 11/20/97 31 0-12 

MFAICS81 11/20/97 31 12 - 18 

MFAICS82 11/20/97 31 24 - 36 

MFAICS83 11/24/97 32 0-12 

MFAICS84 11/24/97 32 12 - 18 
MFAICS85 11/24/97 32 24 - 36 
MFAICS86 11/24/97 33 0-12 

MFAICS87 11/24/97 33 12 - 18 
MFAICS88 11124/97 33 12 - 18 

MFAICS89 11124/97 33 24 - 36 

MFAICS90 11/24/97 33 30 - 36 

MFAICS91 11/24/97 34 0-12 

MFAICS92 11/24/97 34 12 - 18 

NSWC Crane - SWMU 12116 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

UG/L 
5,000 

N/A 
2.1 U 

2.1 U 

N/A 
2.1 U 

2.1 U 

N/A 
2.1 U 

2.38 
- N/A 
3.28 

2.1 U 

N/A 
2.1 U 

2.1 U 

N/A 
2.1 U 

2.1 U 

2.1 U 

N/A 
2.4 8 -. 
32 U 

-
N/A 
32 U 

32 U 

N/A 
N/A -
32 U 

N/A 
32U 

N/A 

UG/L UG/L UG/L UG/L 
100,000 1,000 5,000 5,000 

N/A N/A N/A N/A 
1050 0.3 U 1 U 4.3 8 

1290 0.3708 1 U 9.8 8 

N/A N/A N/A N/A 
1310 0.3 U 1 U 0.9 U 

1530 0.9408 1U 0.9 U -- N/A N/A N/A N/A -
1240 --0.3 U 1 U 2.38 

._--
1590 0.3·U 1 U 0.9 U 

N/A N/A N/A----- --NiA----
1570 0.3408 -11)-- --0-.9U--

-
1320 0.3U 1 U 4.3 8 

- N/A N/A N/A N/A 

1310 0.3 U 1U-- 3.28 

1090 0.4108 1 U 28 
- --N/A N/A N/A N/A 

1210 0.3208 1 U 4.1 8 

1400 0.3 U 1 U 1.38 

1500 0.3408 . 1 U 1.68 

N/A N/A N/A N/A ------_. 
1380 1.98 1 U 1.28 

._. 

1.3U-
------------ --------.-

1520 EN 3.4N8 2~~:8 __ N/A --N/A N/A 
1230-EN 1.3 U 3.2 N8 23.28 

937 EN 1.3 U 4.1 N8 17.78 

N/A N/A N/A N/A 
N/A N/A N/A N/A 

2140 EN 1.3 U 5.1 N 33.68""-

N/A N/A N/A N/A 
960 EN 1.3 U 3.1 N8 14.58 

N/A N/A N/A N/A 
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TCLP MERCURY TCLP SELENIUM TCLPSILVER 

--
UG/L UG/L UG/L 
200 1,000 5,000 

N/A N/A N/A 
1 U 3.4 U 1 U _._---- -'--f(J--' 1 U 6.2 B 

- N/A - j NiA-- ---'N7A-_ ----
------------1 

1 U 3.98 1 U 1 

'u S:§-t'U 
N/A N/A N/A--'a=-72B- --TU----

--1U --5.3-i:r- -.--~-

=~-!/i l -f:A~ j-=-~r~=i 
N/A -----NIA--- ---_.- N/A---

1 U 3.4"-U--- 1U 

1 U 4.5S---'1lJ--' --.----=t=. -----_ •••• _ •• < 

... ..!:!'~ _-.!J/A ___ N/A 
1 U 4.28 ----'11r---' 
1U-~,rr8 fD----· nr-! -:i~U -I=-nr-
N/A N/A N/A 

~:--: ~=- ~-:1:~ i -,'~~ 
N/A N/A N/A 

--rU---i ---281T -1:4U---

c- ~;~ - E-~}~ -- ~~{~ 
N/A NIH NlA 
1 U --2"8'-U-- ---UU--
N/At=t"---N/A---'-'N/A ----

06/26/2000 



TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWC CRANE 

ANALYTE 1,1-DICHLOROETHANE 1,2-DICHLOROETHANE 
VOLA TILES __ ! 

MEK MIBK ACETONE CHLOROFORM METHYLENE CHLORIDE TOLUENE XYLENES: 

2,800,000 8,800,000 530 18,000 --= 880,000 320,000 1M Industrial Cleanup Goal (Human Health) 
1M Residential Cleanup Goal (Human Health) 

Units of Measurement 
SITE SAMPLE GRID DEPTH 

ID DATE # (in inches) 

MFAICS93 11/24/97 34 24 - 36 
MFAICS94 11/25/97 35 0-12 
MFAICS95 11/25/97 35 12 - 18 
MFAICS96 11/25/97 35 24 - 36 
MFAICS97 11/25/97 36 0-12 
MFAICS98 11/25/97 36 12 - 18 
MFAICS99 11/25/97 36 24 - 36 
MFAICS100 11/25/97 37 0-12 

MFAICS101 11/25/97 37 12 - 18 
MFAICS102 11/25/97 37 0-12 
MFAICS103 11125197 37 24 - 36 
MFAICS104 11/25/97 38 0-12 

MFAICS105 11/25/97 38 12 - 18 
MFAICS106 11/25/97 38 24 - 36 
MFAICS107 11/25/97 39 0-12 

MFAICS108 11/25/97 39 12 - 18 
MFAICS109 11/25/97 39 24 - 36 
MFAICS110 12/1/97 40 0-12 

MFAICS111 12/1/97 40 12 - 18 

MFAICS112 12/1/97 40 24 - 36 
MFAICS113 12/1/97 13 0-12 

MFAICS114 12/1/97 13 12 - 18 
MFAICS115 1211/97 13 24 - 36 
MFAICS116 12/1/97 14 0-12 

MFAICS117 12/1/97 14 12 - 18 
MFAICS118 1211/97 14 24 - 36 
MFAICS119 12/2/97 64 0-12 
MFAICS120 12/2197 64 12 - 18 
MFAICS121 12/2197 64 24 - 36 
MFAICS122 1212197 64 24 - 36 
MFAICS123 12/2197 65 0-12 

NSWC Crane - SWMU 12116 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

1,700,000 550 27,000,000 
500,000 400 7,100,000 
UG/KG UG/KG UG/KG 

**14,000 **10,000 **4,000,000 

N/A N/A N/A 

N/A -----mfi.---- --rwA--
---

6U 6U 6U 
N/A N/A N/A --
N/A N/A N/A 

6U 6U 6U 

N/A N/A N/A 

N/A N/A N/A 

6U 6U 6U 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

6U 6U 6U 
N/A N/A N/A 
N/A N/A N/A 

6U 6U 6U 
N/A N/A N/A 

N/A N/A N/A 

6U 6U 6U 

N/1>. N/A N/A 
N/A N/A N/A 

6U 6U 6U 

N/A N/A N/A 
-- -

N/A N/A N/A 

6U 6U 6U 

N/A N/A N/A 

N/A N/A N/A 

6U 6U 6U 
N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 
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770,000 2,000,000 30 7,800 790,000 320,000 
UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG 

**120,000 

N/A N/A N/A N/A N/A N/A 
---rwA N/A 

-
N/A N/A N/A N/A 

12 Li 12 U 6Li 
-

6U 60- r----so--
N/A N/A N/A ,---r-- ----N/A --- N/A N/A 
N/A N/A N/A 

1---
N/A NiP;:- ---WA-

11 U 11 U 6U 6Li 6-0--~-

N/A N/A N/A N/A N/A --1-------
N/A 

N/A N/A N/A N/A 
--I---N~ N/A--

11 U 5J 6U 6U 6U 6U 
N/A N/A N/A N/A N/A N/A 

-
N/A N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A ~---

-"6u----
12 U 7J 6U 6U 6U 
N/A N/A N/A N/A 

---NiA-~-
N/A N/A N/A N/A ---N/A N/A 

---
12 U 12 U 6U 6U 6U 6U 
N/A N/A N/A N/A----- I--N/A --,-N/A ___ 
N/A N/A N/A N/A N/A N/A 
12 U 25 -{fU- -----13----

~ti ~~= N/A N/A N/A - N/A 

N/A N/A N/A ---N/A-----

c~ - !r: 12 U 24 6U- 1----- 8 

N/A N/A N/A f--- N/A 

N/A N/A N/A - ----N/A ---- ~iA -r;vA--
C-._ -, 

13 U 16 6U 7 6U 6U 

N/A N/A N/A ---~7A-- N/A N/A 
,-,-~ 

N/A N/A N/A ---N/A----f--
N/A

- i----
N/A

--

12 U 120 6U 
-----1 J 6U 

--- --gu-
N/A N/A N/A N/A N7P;:- -;;VA 
N/A N/A N/A N/A i--N~ N/A--

N/A N/A N/A -- --------;;.rir-- ~-- 1--7------' N/A 
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--

ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 

10 DATE # (in inches) 

MFAICS93 11/24/97 34 24 - 36 
MFAICS94 11/25/97 35 0-12 
MFAICS95 11/25/97 35 12 - 18 
MFAICS96 11/25/97 35 24 - 36 
MFAICS97 11/25/97 36 0-12 

MFAICS98 11/25/97 36 12 - 18 
MFAICS99 11/25/97 36 24 - 36 

MFAICS100 11/25/97 37 0-12 

MFAICS101 11/25/97 37 12 - 18 

MFAICS102 11/25/97 37 0-12 

MFAICS103 11/25/97 37 24 - 36 
MFAICS104 11/25/97 38 0-12 

MFAICS105 11125/97 38 12 - 18 
MFAICS106 11/25/97 38 24 - 36 
MFAICS107 11/25/97 39 0-12 

MFAICS108 11/25/97 39 12 - 18 
MFAICS109 11/25/97 39 24 - 36 
MFAICS110 12/1197 40 0-12 

MFAICS111 12/1/97 40 12 - 18 
MFAICS112 1211197 40 24 - 36 
MFAICS113 12/1/97 13 0-12 
MFAICS114 12/1/97 13 12 - 18 
MFAICS115 12/1/97 13 24 - 36 
MFAICS116 12/1/97 14 0-12 
MFAICS117 12/1/97 14 12 - 18 
MFAICS118 12/1/97 14 24 - 36 
MFAICS119 12/2/97 64 0-12 

MFAICS120 1212197 64 12 - 18 
MFAICS121 12/2/97 64 24 - 36 
MFAICS122 12/2/97 64 24 - 36 

MFAICS123 12/2197 65 0-12 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

-

TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWC CRANE 

EXPLOSIVES 
DNB HMX NITROBENZENE PETN RDX 

68,000 34,000,000 94,000 250 17,000 
6,500 3,300,000 18,000 250 4,000 

UG/KG UG/KG UG/KG UG/KG UG/KG 
**40,000 

250 U 2510 260 U N/A 13100 
12500 U 203000 13000 U N/A 1080000 

-
N/A N/A N/A N/A N/A 

625 U 6440 650 U N/A 37700 

12500 U 292000 13000 U N/A 1950000 

N/A N/A N/A N/A N/A 

625 U 5630 650 U N/A 32000 

1250 U 40100 1300 U N/A 44000 

N/A N/A N/A N/A NIA 

625 U 36600 650 U N/A 115000 

250 U 13100 260 U N/A 26100 

12500 U 257000 13000 U N/A 1260000 

N/A N/A N/A N/A N/A 
250U 4430 260 U N/A 15900 

12500 U 134000 13000 U N/A 504000 

N/A N/A N/A N/A N/A 
250 U 6590 260 U -N~-- --W0iJ"-

6250 U 198000 6500 U N/A 971000 

N/A N/A N/A N/A N/A 

1250 U 11600 1300 U N/A 77200 

6250 U 150000 6500 U N/A 784000 
N/A N/A N/A N/A N/A 

1250 U 9550 J 1300 U N/A 44300 

6250 U 233000 6500 U N/A 320000 

N/A N/A N/A N/A N/A 

1250 U 4090 J 1300 U N/A 22000 

6250U 166000 6500 U N/A 1150000 

N/A N/A N/A N/A N/A 

6250U 18100 PJ 6500 U N/A 96900 

1250 U 10400 J 1300 U N/A 76300 

6250 U 173000 6500 U N/A 1240000 
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_ .. --
TNB TETRYL TNT 

34,000 6,800,000 64,000 
3,300 650,000 15,000 

UG/KG UG/KG UG/KG 

250U ~ 650U 250 U 

1 ~!.OO I.! - 325000-- --12500 U--' 
N/A ' N/A N/A -

-'-625-U--':~-1620 U -- --- 625-U---

12500 U 32500 U 12500 U 
N/A 

--I----NiA --I----N~--
-

625 U 1620 U 143 J 
1250 U 3250 U 1250 U 

N/A N/A N/A 

625U- 1620 U 625 U 

250 U 650 U 250--U---

12500U--1--- 32500 U 12500U--
r--- -

N/A N/A N/A 
250 U-- -S50iJ 250 U 

12500 U 32500 U 12500 U 
--

-----------
N/A N/A N/A 

250 U 650 U 250-U--

6250U 16200"U 6250 U 
---

N/A 
--r--- N/A --N/A--

1250 U 3250U-- 1250 U 
6250U --r--i6200U- - 6250-U--

N/A N/A N/A 
1250 U-- 3250 U 1250 U 

---,-

6250U- --1ff200U- --6251fiJ"---

N/A -N/A N/A 
1250U-~250U 1250lj---' 
3160 PJ 18200 U 321000 I NlA----- N/A N/A 
' 14500---- - 16200-0----279OJ----1 

25400 -- 3250 U 30400 -~I 
--6250U-- --16200 U-- -~4b-J---' 
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ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 

10 DATE # (in inches) 

MFAICS93 11/24/97 34 24 - 36 
35- ------------rvIi=AICS94- 11/25/97 0-12 

MFAICS95 11/25/97 35 12:18 

MFAICS96 11/2579-7 - --- 35- 24 - 36 
MFAICS97 11/25/97 

-_. 
0- 12-36 

MFAICS98 11/25/97 --36 12 - 18 
MFAICS99 11/25/97 36 24 - 36 

MFAICS100 11/25/97 37 0-12 
MFAICS101 11/25/97 37 12 - 18 
MFAICS102 11/25/97 37 0-12 
MFAICS103 11/25/97 37 24 - 36-

MFAICS104 11/25/97 38 0-12 

MFAICS105 11/25/97 38 12 - 18 
MFAICS106 11/25/97 38 24 - 36 
MFAICS107 11/25/97 39 0-12 

MFAICS108 11/25/97 39 12 - 18 
MFAICS109 11125197 39 24 - 36 
MFAICS110 12/1/97 40 0-12 

MFAICS111 12/1/97 40 12 - 18 

MFAICS112 1211/97 40 24 - 36 
MFAICS113 12/1/97 13 0-12 

MFAICS114 12/1/97 13 12 - 18 
MFAICS115 1211/97 13 24 - 36 
MFAICS116 1211/97 14 0-12 

MFAICS117 1211197 14 12 - 18 
MFAICS118 1211/97 14 24 - 36 
MFAICS119 1212/97 64 0-12 
MFAICS120 1212/97 64 12 - 18 
MFAICS121 12/2/97 64 24 - 36 
MFAICS122 1212197 64 24 - 36 
MFAICS123 12/2197 65 0-12 

-

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWC CRANE 

EXPLOSIVES 
2,4-DNT 2,6-DNT 2-AmDNT 4-Am DNT 2-NT 

1,400,000 680,000 1,400,000 680,000 6,800,000 
130,000 65,000 130,000 65,000 650,000 
UG/KG UG/KG UG/KG UG/KG UG/KG 

250 U 1= 260 U 250 U 250 U 250 U 
-12500U·-·- f------.. --.--f--- .. _ ...... --.. -·---1250Cfl] _. -130000-···- 12500 U 12500 U 

--NlA -- _. j ---·NiA·---- ·---N(f,.,··-······· ---NlA----I---NT,c;:---

62S-U-·· ---6soTf 625U--·--1--625U-·· 625-0---

---nSOOU--·- --- 13000 U 12500 U 12500 U 1855U--

N/A N/A N/A N/A N/A·_··-

625 U 650 U 625 U 170 J 625-U--

1250 U 1300 U 1250 U 1250 U 1250 U 

N/A N/A N/A --I--. N/A N/A .... _-
- 625U--- -- 650U 625 U 625 U 625 U 
-~OU·-_. 260D- 250 U 

r---
250U 250 U 

12500 U 13000U- -----nsooO-· f---12500 U 12500 U 
... _-

N/A N/A . N/A N/A N/A 
250 U 260 U 250 U 250U 250 U 

12500 U 13000 U 12500 U 12500 U 12500U-

N/A N/A N/A N/A ·N/A---

250 U 260 U 250 U 250 U 250U 
6250 U 6500 U 6250 U 6250 U 6250U-

N/A N/A N/A N/A N/A 

1250 U 1300 U 1250 U 1250 U 1250 iJ 
6250 U 6500 U 6250 U 979 J 6250 U 

N/A N/A N/A N/A N/A --

1250 U 1300 U 1250 U 304 J 1250 U 

6250 U 6500 U 6250 U 6250 U 6250 U 
.-

N/A N/A N/A N/A N/A 

1250 U 1300 U 1250 U 1250 U 1250 U 

6250 U 6500 U 6250 U 6250 U 6250 U 
N/A N/A N/A N/A N/A 

6250 U 6500 U 6250 U 6250 U 6250U--

1250 U 1300 U 1250 U 1250 U 1250 U 
6250U 6500 U 6250 U 3660 J 6250 U 

.-
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--c-. I 

3-NT 4-NT I 

6,800,000 6,800,000 
I 

650,000 650,000 
UG/KG UG/K~ __ I 

250 U 250 U 
···--125000-- ---1250i'fLJ-· 
--NiA-··· ---·-N/A·-
···---625 0--· ---S2S-U---
----·-125CiO U---- -12500·U-
._ ... _._._----

N/A ·---N/A .-

-·---625 U----·625Tr--· 
1--. 1250 U 1250U-
r-·-N7~- --NiA·_· 

625 U -- -S25U--

250U r-250 U--

·---T250QU-- --:r250QlJ-._-----_. -----"--,_. 
N/A N/A 

250 U 250U 
12500 U ·-T2500U-

-------_. --.---.~----
N/A N/A 

250 U 250U 
--6250Ii----62~ 

- N/A N/A 

1250 U 1250 U 

6250 U -6250 U 
--WA--- ---N/A--

1250 U --1250U 
·---6250 U-·---e250 U-··-

N/A.--- -·NlA-·--
1250 U 1250 U 

1--. 
6250 U 6250 U 

---N/A-- -- N/A.·-
___ n 

6250 U ----S250U-

1250 U --1"2500-· 
--·-6250 U--- -62500-· 
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ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE I SAMPLE I GRID I DEPTH 

ID DATE # I (in inches) 

TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWC CRANE 

METALS 
ALUMINUM ARSENIC BARIUM CADMIUM CHROMIUM 

100,000,000 2,400 100,000,000 850,000 450,000 
77,000,000 320 5,300,000 38,000 210,000 

UG/KG UG/KG UG/KG UG/KG UG/KG 
**100,000 **2,000,000 **20,000 **100,000 

MFAICS93 11/24/97 34 24 - 36 N/A N/A 45700 40U 11300 N 

LEAD MERCURY SELENIUM SILVER 
1,000,000 510,000 8,500,000 8,500,000 
400,000 23,000 380,000 380,000 
UG/KG UG/KG UG/KG UG/KG 

**100,000 **4,000 **20,000 **100,000 

10300 N N/A N/A N/A 

~:~~~: ::;~E; H· i~·:T:r- ~~. ~. ~;~ :::~: ;~~~-r-~~:: ~i~~':=~8 :--+ -~;~= 
MFAICS97 11/25/97 36 --0::-12 N/A ----N/A ·101000 N 130 NU 14400 EN 16700 N N/~·-N/A -~hA---
MFAICS98 11/25/97 . 36 12 - 18 N/A N/A N/A N/A N/A N/A NlA- ·r;m~-- --- N/A ---

I MFAICS99 11/25/97 36 24-36- N/A ---N/A----7~800N 120N~ 13800 EN 12700N - ---N~"-- NiA- N/A-= 

MFAICS100 11/25/97 37 0-12 N/A N/A 10?000N 130~U ~OEN 33800N _N/A_ I N/A _ N/A ___ _ 
MFAICS101 11/25/97 37 12 - 18 N/A N/A N/A N/A- N/A N/A N/A N/A N/A 
MFAICS102 11/25/97 37 0 - 12 N/A - N/A 108000 N ---:f3(fNu 12500 EN 37000N-'-----NlA-- ---N/A --- N/A-

MFAICS103 11/25/97 37 24-36 N/A N/A 69700N 120NU 14900 EN 11800N -----N/A N/A -liiiA""-
MFAICS104 11/25197 38 0 - 12 N/A N/A -68400 N 130 NU 13700 EN 27900 NN/AN/A -- N/A ------_.-
MFAICS105 11/25/97 38 12 - 18 N/A N/A N/A N/A N/A N/A N/A N/A N/A 
MFAICS106 11/25/97 38 24-36 N/A N/A 86200N 130NU 12700 EN 14600N ---NlA- --N/A- N/A 
MFAICS107 11125/97 39 0 - 12 N/A- N/A 96800 N 360 NB 12900 EN 7750cfN- -- N/A N7A-- --N/A ----

_. - -
MFAICS108 11/25/97 39 12 - 18 N/A N/A N/A N/A N/A N/A N/A N/A NtA 
MFAICS109 11/25/97 39 24 - 36 - N/AN/A 965ocfr;r-i-120 NU 24100 EN 21100N---Nl,,---- -NiA-- --N/A--
MFAICS110 12/1/97 40 0-12 N/A N/A 93600 12900 21000 1100 -------NlA-----N/A-- -liJiA---
MFAICS111 12/1/97 40 12 -18 N/A N/A N/A N/A N/A N/A -NlA------NiA-· N/A ---

MFAICS112 12/1197 40 24 - 36 N/A N/A 70900 1420(f 15800 970 NTA N/A-- NiA---
MFAICS113 12/1/97 13 0-12 N/A N/A 75300 12300 15200 1000 NtA N/A ----N7A"---

MFAICS114 12/1/97 13 12 - 18 N/A N/A N/A N/A N/A N/A N/A - NIP. N/A 

MFAICS115 1211/97 13 24 - 36 N/A N/A 81100. 13200 16600 1000 N/A N/A -N/A 
MFA1CS116 12/1/97 14 0-12 N/A- -- N/A 63700 - 18400 14300 -- -- 1400 N/A - N/A N/A 

MFAICS117 1211/97 14 12 - 18 N/A N/A N/A N/A N/A N/A N/A N/A N/A 
I MFAICS118 12/1/97 14 24 - 36 N/A N/A 78800 14400 17600 1100 NtA N/A N/A 

MFAICS119 1212197 64 0-12 N/A N/A 64900 210B 13700 31100N* - N/A N/A -N/A 
MFAICS120 12/2/97 64 12 - 18 N/A N/A N/A N/A N/A N/A N/A - N/A --f-- N/A-

I MFAICS121 1212197 64 24 - 36 N/A N/A 39600 130 U 11700 10800N* -N/A -- - N/A N/A 
MFAICS122 12/2/97 64 24 - 36 N/A N/A 43500 130 U 12000 11800 N*----NiA---,---N/A-1-- NtA-
MFAICS123 12/2/97 65 0-12 N/A N/A 76500 360B 10200 26100-N*--------Ni,,-- N/A NlA-

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
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ANALYTE 
1M Industrial CleanupGoal (Human Health) 

1M Residential Clean~oal LH~ma_n~ealth) 
Units of Measurement 

SITE I SAMPLE I GRID I DEPTH 

ID DATE # I (in inches) 

TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWC CRANE 

TCLPMETALS 
TCLP ARSENIC TCLP BARIUM TCLP CADMIUM TCLP CHROMIUM I TCLP LEAD 

UG/L UG/L UG/L UG/L UG/L 
5,000 100,000 1,000 5,000 5,000 

TCLP MERCURYI TCLP SELENI~ TCLP SILVER 

UG/L UG/L -~UG/L--' 
200 1,000 5,000 

MFA'CS.3 11124197 34 24 - 36 32 U 1010 EN 1.3 U 4.3 NB 12 U 1 U~ --1_ 28 U ~ _1.4 U __ , _ 
MFAICS94 11/25/97 35 0-12 2.1 U 1420 0.3U 1 U 7.18 1H=' 7.48 1 U 
MFAICS95 11/25/97 35 12-18 N/A N/A N/A N/A N/A N/A --N~- --~-

MFAICS96 11/25/97 35 24 - 36 2.1 U 1670 0.3 U 1 U 3.68 fjj ---1 Tr-- 4.fe---

MFA'CS.7 11125/97 36 0 - 12 2.1 U 1540 0.410 B 1 U 7.2 B HJ. r j U -5-:78---
MFAICS98 11/25/97 36 - 12 - 18 N/A N/A N/AN/A N/A N/A - N/A - N/A 
MFAICS99 11/25/97 36 24 - 36- 2.1 U 1320 0.4-508 1U-' 2.38 1 U-- --1{J ~~-6Til-
MFAICS100 11/25/97 37 0 - 12 iTU- r--- 1610 0.3608 1 U 36.3 S- ---TU----r---fu-- --6.6 8--

- MFAICS101 11/25/97 37 12-18--'N7A---'-- N/A N/A N/A N/A--l\JlA-------N/a----~--
- MFAICS102 11/25/97 37 0 -12 2.1 U 1600 0.4308 11..1 7.38 --1:7-8-----('0--- -9AS---
--MFAICS103 11/25/97 37 24 - 36 i1 U 1670 0.3 U 1 U 4.28 1 U- -- 1 U --8.fB'-' 

MFAICS104 11/25/97 38 0 - 12 2.1 U ' __ 1600 0.390 8 _~_~_ 38 __ 1 ~__ __~_ U ~_ = 9.2 ~_~-= 
MFAICS105 11/25/97 38 12 - 18 N/A N/A N/A N/A N/A N/A N/A N/A 
MFAICS106 11/25/97 38 24-36 2.1 U 1660 0.3408 1 U 1.98 1 U___ 1 U =~8.3~_= 
MFAICS107 11/25/97 39 0-12 2.1U 1800 2.98 1U 15.88 1.48 1U 4.9B 

MFAICS108 11/25/97 39 . 12 - 18 N/A N/A N/A N/A N/A -- -N/A--- ----r;.i/A--J---NIA-----
I MFAICS109 11/25/97 39 24-36 2.1 U 1550 0.830B 1 U 2.8B 1U---ru-- --7.98-

MFAICS110 12/1/97 40 0-12 32U 1200N 1.3U 1.9U 12U 1U --c---29.ij'-B- [---1.4U--
I MFAICS111 12/1/97 40 12 - 18 N/A - N/A N/A -N/A N/A----I---N/A N/A--i-----N/A "---

MFAICS112 12/1/97 40 24 - 36 32.7 B --1680 N 1.3 U 1.9 U 12 U --f--------ru---- ---50.58"-+ 1.4 U 
MFAICS113 12/1/97 13 0-12 32U 1490N 1.3U-- --1.91.]" 12U ,1 U----j'-----281T'--+---1.4lT---
MFAICS114 12/1/97 13 12-18 N/A N/A N/A N/A ------N/A --NtA'- 1-----N/A--!--NiA'----

I MFAICS115 12/1/97 13 24-36 32U 1280N 1.3U 1.9U 12U 1U 28U 1.4U 
MFA'CS11. 1211197 14 0-12 32 U 1350 N i.3 U 1 .• U 15.3 B 1 A---28 U-- ---1.4-U-
MFAICS117 12/1197 14 12 - 18 N/A N/A N/A N/A N/A N/A N/A I N/A 
MFAICS118 12/1197 14 24-36 32U 1450N 1.48 3.5B 12U 1U I 28U 1.4U 
MFAICS119 12/2/97 640--=-12- --- 32U -1460 EN- 2.1 B 5.9 N 28.2 NB 1 U 35 B _I 1.4 U 

MFAICS120 1212197 64 12 - 18 N/A N/A N/A N/A N/A N/A NIP. N/A-
MFAICS121 1212197 64 24 - 36 32 U 1570 EN 2 B 1.9 NU 21.2 NB 28 U ! 1.4U--I MFAICS122 1212/97 64 24 - 36 32 U 1240 EN 1.3 U 3.9 NB 18.6 NB 1 U , 28 U tl 1.4 U 
MFAICS123 1212/97 65 0-12 32U 1440 EN 1.3U 1.9NU 14.6NB --fU----r-28'U-- -----1A'O----

NSWC Crane - SWMU 12116 
Removal and Bioremediation of MFA Material 
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TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWC CRANE 

VOLATILES 

ANALYTE 1,1-DICHLOROETHANE 1,2-DICHLOROETHANE MEK MIBK ACETONE 

1M Industrial Cleanu~ Goal (Human Health) 
1M Residential Cleanup Goal (Human Health) 

Units of Measurement 
SITE SAMPLE GRID DEPTH 

10 DATE # (in inches) 

MFAICS124 12/2/97 65 12 - 18 
MFAICS125 12/2/97 65 24 - 36 
MFAICS126 12/2/97 41 0-12 
MFAICS127 12/2/97 41 12 - 18 
MFAICS128 12/2/97 41 24 - 36 
MFAICS129 12/4/97 62 0-12 
MFAICS130 12/4/97 62 12 - 18 
MFAICS131 12/4/97 62 24 - 36 
MFAICS132 12/4/97 43 0-12 

MFAICS133 12/4/97 43 12 - 18 
MFAICS134 12/4/97 43 24 - 36 
MFAICS135 12/5/97 58 0-12 

MFAICS136 12/5/97 58 12 - 18 
MFAICS137 12/5/97 58 24 - 36 
MFAICS138 12/5/97 56 0-12 
MFAICS139 12/5/97 56 12 - 18 
MFAICS140 12/5/97 56 24 - 36 
MFAICS141 12/8/97 54 0-12 

MFAICS142 12/8/97 54 0-12 

MFAICS143 12/8/97 54 12 - 18 
MFAICS144 12/8/97 54 24 - 36 
MFAICS145 12/8/97 52 0-12 

MFAICS146 12/8/97 52 12 - 18 
MFAICS147 12/8/97 52 24 - 36 
MFAICS148 12/8/97 50 0-12 

-
MFAICS149 12/8/97 50 12 - 18 
MFAICS150 12/8/97 50 24 - 36 
MFAICS151 1218/97 48 0-12 

MFAICS152 12/8/97 48 12 - 18 
MFAICS153 1218/97 48 24 - 36 
MFAICS154 1219/97 45 0-12 

-

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

1,700,000 
500,000 
UG/KG 

**14,000 

6U 
N/A 

N/A 

6U 
N/A 
N/A 

6U 
N/A 
N/A 

_6 U 
N/A 
N/A 

6U 
N/A 

N/A 

6U 
N/A 

N/A 

N/A 

6U 
N/A 

N/A 

6U 
N/A 
N/A 

6U 
N/A 
N/A 

6U 
N/A 

N/A 

550 27,000,000 2,800,000 8,800,000 
400 7,100,000 770,000 2,000,000 

UG/KG UG/KG UG/KG UG/KG 
**10,000 **4,000,000 

6U 6U 12 U 68 
--

N/A N/A N/A N/A 

N/A N/A N/A N/A 

6U 6U --liu 99 
N/A N/A N/A N/A 
N/A N/A N/A N/A 

-
6U 6U 5 JB 12 U 

N/A N/A N/A N/A 

N/A N/A N/A N/A 

6U 6U 11 U 11 U 
N/A N/A N/A N/A 

N/A N/A N/A N/A 

6U 6U 13 U 32 
N/A N/A N/A N/A 

N/A N/A N/A N/A 

6U 10 12 U 25 
N/A N/A N/A N/A 

N/A N/A 
1--

N/A N/A 

N/A N/A N/A N/A 

6U 23 12 U 15 
N/A N/A N/A N/A 

N/A N/A N/A N/A 

6U 6U 12 U 11 J 
N/A_ N/A N/A N/A 
N/A N/A N/A N/A 

6U 6U 12 U 9J 
N/A N/A N/A N/A 
N/A N/A N/A N/A 

6U 6U 12 U 6J 
N/A N/A N/A N/A 

N/A N/A N/A N/A 
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CHLOROFORM METHYLENE CHLORIDE TOLUENE XYLENES 

530 18,000 880,000 320,~~ 
30 7,800 790,000 320,000 

UG/KG UG/KG UG/KG UG/KG 
*'120,000 

6U 6U 6U 6U 
N/A 

-
N/A -y,fiA---~-

N/A N/A 
i-NIA- -N1A 

6U 
.. _- 1--"':'-------fT--- -6U- --6U-

N/A----- N/A --f-N7A-~iiA--

N/A 
---

N/A - -N/A N/A 
6U ------9----r--gu--- --"6u-
N/A N/A -N7A -- N/A---

N/A N/A N/A N/A 
6U -- I-----

14 6U 6U 
N/A N/A N/A N/A 
N/A N/A NiA- ,....- N/A-

6U 46 6U 6U 
N/A N/A N/A N/A 

---
N/A N/A N/A N/A 

6U 75 --f--
2J 6U-I 

N/A N/A N/A I N/A 
N/A----c-----------mA--- N/A N/A 
N/A ----N7A---- f--NiA- ---f\jTA---

--- ----- --
6U 75 6U 6U 
N/A -- -------N/A --NiA- --N7Ie--

N/A ---i\j7A----- --N7A-- -N/A----

6U 52 2J 6U 
N/A 

,_." 
----i\j~--1-- N/A- --NlA--

N/A ------NiA"----t-NIA-- --- N/A-
-- -_. --t-- , 

6U 44 6U 6U 
N/A --- -------NlA------ N/A- -.;----, N/A I 

N/A------ --N/A---- -"N/A -N/A---
- -

6U F*~-
6U 34 
N/A N/A t-~~~ - -- ~~~ __ I N/A ----N/A----
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TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWC CRANE 

EXPLOSIVES 
ANAL YTE ONB HMX NITROBENZENE PETN ROX TNB TETRYL TNT 

1M Industrial Cleanup Goal (Human Health) 68,000 34,000,000 94,000 250 17,000 34,000 6,800,000 64,000 
1M Residential Cleanup Goal (Human Health) 6,500 3,300,000 18,000 250 4,000 3,300 650,000 15,000 

I Units of Measurement UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG ' UG/KG UG/KG 
I SITE - I SAMPLE 1 GRID 1 DEPTH ·'40,000 

10 DATE # I (in inches) 

MFAICS124 12/2/97 65 12 - 18 N/A N/A N/A N/A N/A I N/A N/A N/A 
I MFAICS125 12/2/97 65 24 - 36 1250 U5670 J 1300 U N/A 32900 ---2690 -- -3250 U --- -----7000--

MFAICS126 12/2/97 41 0 - 12 12500 U 192000 13000 U N/A 1310000 12SiiiHr-~500TJ--- ---1250(Hr----
I MFAICS127 12/2/97 41 12 - 18 N/A N/A N/A N/A N/A --NTA----- -----Nl)C -----tillA-------

MFAICS128 12/2197 41 24 - 36 1250 U 4150 J 1300 U N/A 21200 1250 U --~50 U--- -f250IJ--
MFAICS129 12/4/97 62 0 - 12 12500 U 178000 13000 U N/A 1410000 -12500V- ~i500U-- 151000 
MFAICS130 12/4/97 62 12 -18 N/A -- N/A N/A N/A N/A N/A-----N/A-

MFAICS131 12/4/97 62 24 - 36 - 1250 U 9630 J 1300 U N/A 86700 696 J 3250 U ----u2b-0---
MFAICS132 12/4/97 43 0 -12 3120 U -- 43400 3250 U N/A 171000 ---31200 8120 U ----S62J---
MFAICS133 1214/97 43 12 -18 N/A N/A N/A N/A N/A -----N/A --- --NIA-----N/A----
MFAICS134 12/4/97 43 24 - 36 250 U 5570 260 U N/A 9270 250-U 650 U 120 J 
MFAICS135 12/5/97 58 0 - 12 3120 U 38800 3250 U N/A 314000 -3f20U 8120 U 152(Jo---

----- -------
MFAICS136 12/5/97 58 12 - 18 N/A N/A N/A N/A N/A N/A N/A N/A 
MFAICS137 12/5/97 58 24 - 36 250 U 4320 260 U N/A 13000 181 J 650 U 9900 
MFAICS138 12/5/97 56 0 - 12 3120 U 54300 3250 U N/A 358000 3t20U- --s12oiT--- --::r6so--
MFAICS139 12/5/97 56 12 -18 N/A N/A N/A N/A N/A N/A---- --N/A-- ---NiA-----

MFAICS140 12/5/97 56 24-36 - 625U 8380 650U N/A 33800 1150- 1620U- ---16000-

MFAICS141 12/8/97 54 0 - 12 6250 U 1--- 146000 6500 U N/A 1050000 6250TJ- --~2Q(fU---f5500--
MFAICS142 12/8/97 54 0 - 12 6250 U 158000 6500 U N/A 1110000 62S0U----162-00 lr- ---1070-0---

- - - --------
MFAICS143 12/8/97 54 12 - 18 N/A N/A N/A N/A N/A N/A N/A N/A 

I MFAICS144 12/8/97 54 24 - 36 250 U 4020 260 U N/A 7490 250-0-----650 U 319 

MFAICS145 12/8/97 52 0 -12 1250 U 27400 1300 U N/A 73000 1250""O---3250U--- T14~--
-'------ ---------

MFAICS146 12/8/97 52 12 - 18 N/A N/A N/A N/A N/A ' N/A N/A N/A 
MFAICS147 12/8/97 1-- 52 24- 36 250 U---- 1570 J 260 U --1----- N/A --- ---- 4420------251H.r--- ----6500 ----15ifJ---
MFAICS148 12/8/97 50 0-12 1250U 52200 1300U N/A 99400 ----1'250U- ----3250U--- -"2610-----I MFAICS149 12/8/97 50 12 - 18 N/A N/A N/A N/A N/A N/A -- --NlA ----N/-A-----
MFAICS150 12/8/97 50 24 - 36 250 U 619 J 260 U N/A - 1330 250-U----650 U --25~--

MFAICS151 12/8/97 48 0 - 12 3120 U 136000 3250 U N/A 406000 3120U- --8120'U 3120U---
-------

MFAICS152 1218/97 48 12 - 18 N/A N/A N/A N/A N/A N/A N/A N/A 
MFAICS153 1218/97 48 24 - 36 250 U ----3150 260 U 1- N/A 9430 --250 U ----- ~50 U 25"0 "U--
MFAICS154 12/9/97 45 0 - 12 - 1250 U - 51800 - 1300 U r---- N/A 145000 -1250 lr-- ---32515-0-- -125!ffJ----
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ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 

10 DATE # (in inches) 

MFAICS124 12/2/97 65 12 - 18 

TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

- NSWCCRANE 

EXPLOSIVES 
2,4-DNT 2,6-DNT 2-AmDNT 4-AmDNT 

- 1,400,000 680,000 1,400,000 680,000 
130,000 65,000 130,000 65,000 
UG/KG UG/KG UG/KG UG/KG 

N/A N/A N/A N/A 
MFAICS125 12/2/97 65 24 - 36 ---1-250 U--f- 1300 U 1250iJ---- 1250 U 
MFAICS126 12/2/97 41 0-12 
MFAICS127 12/2/97 41 12 - 18 
MFAICS128 12/2/97 41 24 - 36 
MFAICS129 12/4/97 -62 0-12 
MFAICS130 12/4/97 62 12 - 18 
MFAICS131 12/4/97 62 24 - 36 
MFAICS132 12/4/97 43 0-12 

MFAICS133 12/4/97 43 12 - 18 
MFAICS134 12/4/97 43 24 - 36 
MFAICS135 12/5/97 58 0-12 

MFAICS136 12/5/97 58 12 - 18 
MFAICS137 12/5/97 58 24 - 36 
MFAICS138 12/5/97 56- 0-12 
MFAICS139 12/5/97 56 12 - 18 
MFAICS140 12/5/97 56 24 - 36 
MFAICS141 12/8/97 54 0-12 
MFAICS142 12/8/97 54 0-12 

MFAICS143 12/8/97 54 12 - 18 
MFAICS144 12/8/97 54 24 - 36 
MFAICS145 12/8/97 52 0-12 

MFAICS146 12/8/97 52 12 - 18 
MFAICS147 1218/97 52 24 - 36 
MFAICS148 12/8/97 50 0-12 

MFAICS149 1218/97 50 12 - 18 
MFAICS150 12/8/97 50 24 - 36 
MFAICS151 12/8/97 48 0-12 

MFAICS152 12/8/97 48 12 - 18 
MFAICS153 12/8/97 48 24 - 36 
MFAICS154 12/9/97 45 0-12 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

12500 U 
- -

N/A 
1250-U 

12500 U 
N/A 

1250 U 
3120 U 

N/A 
250U 

-- --
3120 U 

----
N/A 

250U 
-

3120 U 
N/A 

625 U 

6250 U 
6250 U 

N/A 
250 U 
1250 U 

N/A 
250 U 
1250 U 

N/A 
250 U 
3120 U 

N/A 
250 U 
1250 U 

13000 U 12500 U 12500LJ-
I---N7A N/A 

---I----
N/A 

1300 U 1250 U 1250 U 
f---fJ-ooo U 12500 U 12500 U 

-N/A N/A N/A 
1300 U 1250 U 1250 U 

3250 U 3120 U 3120 U 

N/A N/A N/A 
260U 250 U 250 U 

3250 U 3120 U 3120 U 
t---

N/A N/A N/A 
260 U 250 U 250 U 
3250 U 571 J 3120 U 

N/A N/A N/A 

650U 625 U 625 U 

6500 U 6250 U 6250U 

6500 U 6250 U 6250 U 

N/A N/A N/A 
260 U 250 U 219 JP 

1300 U 1250 U 1250 U 

N/A N/A N/A 
260 U 250 U 128 J 

1300 U 1250 U 1250 U 

N/A N/A N/A 
260U 250 U 172 J 

3250 U 3120 U -3120 U 
-

N/A' N/A N/A 
260 U 250 U 250 U 

1300 U 1250 U 1250 U 
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--
2-NT 3-NT 4-NT 

6,800,000 6,800,000 
-;:-::::----

6,800,000 
650,000 650,000 650,000 
UG/KG UG/KG UG/KG-

----

N/A N/A N/A 
12S!fU- ---125(1)- ----125DU--

r----i 2500U- --1250du- ----12550-0--
NJA----- -----NlA---- ----------mA-----

1250 U ------1250 LJ-- -1250U----

12500U-- ----12500U--r--12500U---
N/A --- --NlA----- f----------------

N/A I 

1250 U 1250-U --1250U-I 

3120 LJ 3120-U --312CfD--

N/A N/A 
- r--------

N/A 
250 U 250U 250LJ--

3120LJ~ ---3120 U---~20-U-

N/A-- ------ ---, 
N/A N/A 

250 U -250U-1---250-0--' 
31200-- ----312Cfu-- --3f2inr-
N/A--- ---N/A---- r-·----

N/A
--' 

625 U 
---

625U 625U--
6250LJ- ---6250U-- --62-S0U--

6250U- ---S25!j'-U-- --62SO-U-
---- ------

N/A N/A N/A 
250 U 2560'- --25OU-
1250U--, - 1250LJ 1250U--

-.-
N/A N/A N/A 

250 U 250U 2500-
1250U-- ----1250 U 125~ 

N/A N/A N/A 
250 U 

-
250U -- -2501)--

3120U-1---3'f20U- -3f20U-

N/A N/A N/A 
250lT--1----

250
-
U
---- ---250-U---

"-----1250U---- --------1256U- 1250 U 
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ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 

ID DATE # (in inches) 

MFAICS124 12/2/97 65 12 - 18 
MFAICS125 12/2/97 65 24 - 36 
MFAICS126 12/2/97 41 0-12 
MFAICS127 12/2/97 41 12 - 18 
MFAICS128 12/2/97 41 24 - 36 
MFAICS129 12/4/97 62 0-12 
MFAICS130 12/4/97 62 12 - 18 
MFAICS131 12/4/97 62 24 - 36 
MFAICS132 12/4/97 43 0-12 

MFAICS133 12/4/97 43 12 - 18 
-

MFAICS134 12/4/97 43 24 - 36 
MFAICS135 12/5/97 58 0-12 

MFAICS136 12/5/97 58 12 - 18 
MFAICS137 12/5/97 58 24 - 36 

MFAICS138 12/5/97 56 0-12 
MFAICS139 12/5/97 56 12 - 18 
MFAICS140 12/5/97 56 24 - 36 

TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWC CRANE 

METALS 

ALUMINUM ARSENIC BARIUM CADMIUM CHROMIUM 

100,000,000 2,400 100,000,000 850,000 450,000 
77,000,000 320 5,300,000 38,000 210,000 

UG/KG UG/KG UG/KG UG/KG UG/KG 
**100,000 **2,000,000 **20,000 **100,000 

N/A N/A N/A N/A N/A 
N/A N/A 67400 130 LJ 12000 
N/A -N/A 67000 130U 11400 

.-
N/A N/A N/A N/A N/A 
N/A N/A 75900 130 U 14000 
N/A N/A 67800 N 110 NU- --

15000 
N/A N/A N/A N/A N/A 
N/A N/A 57300 N 80NU 16900 

N/A N/A 71700 N 100 NB 13800 

N/A N/A N/A N/A N/A 
N/A N/A 57000 N 120 NO 13600 

N/A N/A 81500 50 N*U 16400 N* 

N/A N/A N/A N/A N/A 
N/A N/A 55.1 0.090 U 14.8 

N/A N/A 53.9 0.090 U 11.9 

N/A N/A -- N/A N/A N/A 

N/A N/A 60.8 0.1201.1-r--
16.4 

MFAICS141 12/8/97 54 
-- r-7----- --N/A N/A 78000 40N*U 18700 N* 0-12 

MFAICS142 12/8/97 54 0-12 

MFAICS143 12/8/97 54 12 - 18 
MFAICS144 12/8/97 54 24 - 36 
MFAICS145 12/8/97 52 0-12 

MFAICS146 12/8/97 52 12 - 18 
MFAICS147 12/8/97 52 24 - 36 
MFAICS148 12/8/97 50 0-12 

MFAICS149 12/8/97 50 12 - 18 
I MFAICS150 12/8/97 50 24 - 36 

MFAICS151 12/8/97 48 0-12 

MFAICS152 12/8/97 48 12 - 18 
MFAICS153 12/8/97 48 24 - 36 
MFAICS154 12/9/97 45 0-12 

NSWC Crane - SWMU 12/16 
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N/A 

N/A 
N/A 

N/A 

N/A 
N/A 

N/A 

N/A 
N/A 
N/A 

N/A 
N/A 

N/A 

N/A 69000 -- -- 60N*U 21800 N* 

N/A N/A N/A N/A 
N/A 54000 40 N*U 16600 N* 

-
N/A 69100 50 N*U 14600 N* 

N/A N/A N/A N/A 
N/A 50300 40 N*U 11200 N* 

N/A 70200 50 N*U 17100 N* 

N/A N/A N/A N/A 
N/A 77300 60 N*U 15100 N* 

N/A 76900 60 N*U 17800 N* 

N/A N/A N/A N/A 
N/A 60700 50 N*U 18100 N* 

N/A 4980b-'-i--
30 N*U 11300 N* 
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LEAD MERCURY SELENIUM SILVER 

1,000,000 510,000 8,500,000 8,500,000 
400,000 23,000 380,000 380,000 
UG/KG UG/KG UG/KG UG/KG 

**100,000 **4,000 **20,000 **100,000 

N/A N/A NH-~~~ 12400 N* N/A N/A N/A 
17600 N* N7A N/A -N/A ---I 

N/A -i\l/A N7A·--FN/A-----1 
13000 N* -- --Wi\"-r----N/A -- -N7A---

14750 N--- --NK--1-----N/A---- -N/A---
-N/A N/A--' -----NiA------ -NTA--

13000 N N/A N1A N/A 

40600 N N7f.. N/A --- --f.JiA---
--- _._------ ---

N/A N/A N/A N/A 
1200(f~ --

N/A N/A N/A 

12800 N N/A- NiA-- -N/A--
._---- -------- ----. ,.-----~-

N/A N/A N/A N/A 
11.1 N/A N/A N/A 

13.7 ----NJA--- ---N/A ----t=-N1A----1 

N/A -- ----- NI p.:----- -----N/-A-- ---NiA---

14.1 NiA-- ---",A---1 "fA -~-~, 
12100 N- --- -N/A---- ----N/A------ --N/A----: 

13700 N --- -------N/A -- :~---N/A =~ - N1A~_=~' 
N/A ' N/A--- N/A I N/A 

10500N- --WA----

~~ir~ -~;== 13800 N-- --i\iip.:---

N/A N/A 
8200 N NlA 

12400 N N/A N/A! N/A--

N/A NfH---N/A _4·-_~/A ----
10000 N 
19000 N -- --~~~ --~~~-- ~---~~---

.-

=--~~~ f~- ~~~ N/A N/A 
13100 N'- NiA-

16700 N -- ---N/p.:---I ----NiA I -N7A"----1 
I 
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ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup G()<l1 (Human Health) 

TABLE E·1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWC CRANE 

TCLPMETALS 
TCLP ARSENIC TCLP BARIUM TCLP CADMIUM I TCLP CHROMIUM TCLP LEAD I TCLP MERCURYI TCLP SELENIUM I TCLP SILVER 

UG/L UG/L UG/L UG/L UG/L UG/L UG/L ---.l UG/L 
SITE 5,000 100,000 1,000 5,000 5,000 200 1,000 I 5,000 

ID DATE # I (in inches) 

MFAICS124 12/2/97 65 12 - 18 N/A N/A N/A N/A N/A N/A N/A N/A 
MFAICS125 12/2/97 65 24-36 32U 1270 EN 1.3U 1.9NU 12NU 1U r-· 28U 1.4U 
MFAICS126 12/2/97 41 0-12 32U 1300 EN 1.3U 1.9NU 12NU"""1U---r---28U-----1XU--

MFAICS127 12/2/97 41 12 - 18 N/A N/A N/A N/A N/A N/A ---I---. N/A N/A 

I MFAICS128 12/2/97 41 24 - 36 32 U 1350 EN 1.3 U 1.9 NU 46.4 N 1 U__ I 28 U 1~ __ 
MFAICS129 12/4/97 62 0-12 32U 1420N 1.3U 1.9U 12NU 1NUI 28U 1.4U 

I MFAICS130 12/4/97 62 12 - 18 N/A N/A N/A N/A N/A N/A I N/A -- --NtA-
MFAICS131 12/4/97 62 24 - 36 32 U 1030 N 1.68 1.9 U 12 NU 1 NU 28 U -- ------uu--
MFAICS132 12/4/97 43 0-12 32U 1670N 3.28 1.9U 12NU 1NU 37.48--- -- 1.4U 

I MFAICS133 12/4/97 43 12 - 18 N/A - N/A N/A N/A N/A ·-NiA-- N/A I NfA 
MFAICS134 12/4/97 43 24 - 36 32 U 1380 N 1.3 U 1.9 U 19.9 N8 1---1 NU---r-- 28 U -+- 1.4 U 
MFAICS135 12/5/97 58 0 -12 2.1 U 990 0.4808 1 U 4.58 1.8 N*B-f-~W- 1 U 

MFAICS136 12/5/97 58 12 -18 N/A N/A N/A N/A N/A N/A N/A~I N/A 
I MFAICS137 12/5/97 58 24-36 2.1 U 1190E 0.3708 1 U 9.28 1 U 3.4U_._ =-~1LJ-~ 

MFAICS138 12/5/97 56 0-12 2.1 U 1290E 0.4308 1 U 5.18 1 U 3.4U 1 U 
MFAICS139 12/5/97 56 12 -18 N/A N/A N/A N/A N/A NlA----f----N/A --- ---'-N~--
MFAICS140 12/5/97 56 24-36 2.1U 1110E 0.3U 1U _ 2.58 18 "----J.4U-- 1-U--" 
MFAICS141 12/8/97 54 0-12 2.1U 1270 0.4708 1.18 38 UN'8 3.!f8---i---Tu--
MFAICS142 1218/97 54 0-12 2.1U 1240 0.3U 1U 1.58 --1.2N*ff------3.58 . 1U I MFAICS143 12/8/97 54 12 - 18 - N/A N/A N/A N/A N/A" N/A N/A -- -----N-/A---
MFAICS144 12/8/97 54 24-36 2.1 U 1140 0.3U "1.1 8 4.18 1 N'U~-i'--- 3.~U---- -----~---'I 
MFAICS145 12/8/97 52 0 - 12 2.1 U 1450 0.3 U 1 U 0.9 U 1 N*U _ 3.4 U 1 U 

- ----I, 
MFAICS146 12/8/97 52 12 - 18 N/A N/A N/A N/A N/A N/A I N/A N/A 

I MFAICS147 12/8/97 52 24 - 36 2.1 U 2000 0.3 U 18 38 1.1 N'8 I 3.4 U --lTer---
MFAICS148 12/8/97 50 0 -12 2.1 U 1410 0.3 U 1 U 0.9 U 1.9 N*BI---3.6 8-- -1:58'----
MFAICS149 12/8/97 50 12 - 18 N/A N/A N/A N/A N/A N/A N/A =i= N/A 
MFAICS150 1218/97 50 24-36 2.1U 1190 0.3U 1U 6.78 1.1N*8 3.4U 1~ __ 

MFAICS151 12/8/97 48 0-12 2.1U 1240 0.3U 1U 1.18 1N*U 3.4U 1.38 
I 

MFAICS152 12/8/97 48 12 -18 N/A N/A N/A N/A N/A N/A =+= N/A +=1 N/A 
MFAICS153 12/8/97 48 24-36 2.1 U 1190 0.3U 1 U 2.38 -2.3-N'- -4:4-8-- ~-= 

MFAICS154 12/9/97 45 0-12 2.1U 1370 18 1.28 3.48 1N*U 3.4U 1U 
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TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWC CRANE 

VOLATILES 

ANALYTE l,l-DICHLOROETHANE l,2-DICHLOROETHANE MEK MIBK ACETONE 

1M Industrial Cleanup Goal (Human Health) 
1M Residential Cleanup Goal (Human Health) 

Units of Measurement 
SITE SAMPLE GRID DEPTH 

ID DATE # (in inches) 

MFAICS155 12/9/97 45 12 - 18 
MFAICS156 12/9/97 45 24 - 36 
MFAICS157 12/10/97 44 0-12 

MFAICS158 12/10/97 44 12 - 18 
MFAICS159 12/10/97 44 24 - 36 
MFAICS160 12111/97 70 0-12 

MFAICS161 12/11/97 70 12 - 18 
MFAICS162 12/11/97 70 24 - 36 

MFAICS163 12/11/97 70 24 - 36 

MFAICS164 12/11/97 63 0-12 

MFAICS165 12/11/97 63 12 - 18 
MFAICS166 12/11/97 63 24 - 36 

MFAICS167 12/11/97 69 0-12 
MFAICS168 12/11/97 69 12 - 18 

MFAICS169 12/11/97 69 24 - 36 --
MFAICS170 12/15/97 68 0-12 

MFAICS171 12/15/97 68 12 - 18 
MFAICS172 12/15/97 68 24 - 36 

MFAICS173 12/29/97 67 0-12 

MFAICS174 12/29/97 67 12 - 18 

MFAICS175 12129/97 67 24 - 36 

MFAICS176 12/29/97 67 12 - 18 
MFAICS177 12/29/97 67 12 - 18 

MFAICS178 12/29/97 66 0-12 

MFAICS179 12/29/97 66 12 - 18 
MFAICS180 12/29/97 66 24 - 36 
MFAICS181 12/30/97 42 0-12 

MFAICS182 12/30/97 42 12 - 18 
MFAICS183 12130/97 42 24 - 36 

, MFAICS184 12130/97 42 24 - 36 
MFAICS185 12/30/97 60 0-12 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

1,700,000 
500,000 
UG/KG 

**14,000 

6U 
N/A 

N/A 

6U 
N/A 
N/A 

6U 

NIA 

N/A 

N/A 

6U 
N/A 

-
N/A 

6U 

N/A 

N/A 

6U 
N/A 

N/A 

6U 

N/A 

6U 
6U 

N/A 

6U 
N/A 

N/A 

6U 
N/A 
N/A 

N/A 

550 27,000,000 2,800,000 8,800,000 
400 7,100,000 770,000 2,000,000 

UG/KG UG/KG UG/KG UG/KG 
**10,000 **4,000,000 

6U 
, 

16 12 U 13 
, ---,-~ -----'" --,------, 

N/A N/A N/A N/A 

N/A N/A N/A N/A 
---,- c-----------f------- --------- -,----

6U 6U 12 U 9J 
N/A N/A N/A N/A 

N/A N/A N/A N/A 

6U 6U 12 U 9J 

N/A N/A N/A N/A 

N/A N/A N/A N/A 
-

N/A N/A N/A N/A 

6U 20 12 U 11 J 

N/A N/A N/A N/A 
-

N/A N/A N/A N/A 

6U 10 13 U 18 
-

N/A N/A N/A N/A 

N/A N/A N/A N/A 

6U 6U 11 U 90 
N/A N/A N/A N/A 

N/A N/A N/A N/A 
--

6U 6U 7JB 6 JB 

N/A N/A N/A N/A 

6U 6 12 U 6JB 
6U 8 12 U 8JB 

N/A N/A N/A N/A 
---

6U 16 12 U 11 JB 
N/A N/A - -----,w;:--- -- N/A 

N/A 
-- - N/A--- -!ilIA -----~ 

6U 6U 12 U 12 U 

N/A N/A N/A NiA 
N/A N/A N/A N/A 

N/A N/A N/A N/A 
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CHLOROFORM METHYLENE CHLORIDE TOLUENE XYLENES 

530 18,000 880,000 320,000 
30 7,800 790,000 320,000 

UG/KG UG/KG UG/KG UG/KG 
**120,000 

6U 32 6U 6U --------------- ---.-
N/A N/A N/A N/A ---- -------
N/A N/A N/A N/A ---------, ---------------1------- ---_._-, 
6U 5J 6U 6U 
N/A -----cN/A N/A N/A 

N/A 
--

N/A N/A--~A 
6U-----'6u 6-U-- -Efu-
N/A N/A N/A -I--N~ 

N/A -N/A riflA N/A 

N/A 
--1-----

N/A N/A --i-NiA-
6U 76 1 J 6U 

N/A N/A N/A N/A 
1--- -

N/A N/A N/A N/A -----
6U 70 6U 6U -----c-----
N/A N/A N/A N/A -----------1---- ----
N/A N/A __ N/A N/A ---, ----
6U 16 6U 6U 
N/A N/A N/A ~--

N/A ------'N1A--'- ~iA-- - N/A:-
--r------'----- ---,-------

6U 2J 6U 6U --1-----'--- NIA- -----1 
N/A N/A --~~--I __ , __ , __ ' __ n<_ •• __ • _______ ,~. 

---~,---

6U 6U 6U 
1 J ------1fU----1-----'60- - ~/~=-I 

N/A ------N/A---- -"N7A--
------ ------,,-, 

6U 10 2J 6U 
N/A 

------, 
N/A NiA' --NlA---c 

-- N/A -------N/A -- N/A N/A--~ 
---, ---------- -- ____ I 

6U 4J 6U 6U I 
1--------1------ - 1 

N/A N/A N/A N/A 
N/A N/A N/A' tw\--
N/A 

- -- -----N/A--- "NlA- ---N/A---
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ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 

ID DATE # (in inches) 

MFAICS155 12/9/97 45 12 - 18 
MFAICS156 1219/97 45 24 - 36 
MFAICS157 12/10/97 44 0-12 
MFAICS158 12/10/97 44 12 - 18 
MFAICS159 12/10/97 44 24 - 36 
MFAICS160 12/11/97 70 0-12 

--
MFAICS161 12/11/97 70 12 - 18 
MFAICS162 12/11/97 70 24 - 36 
MFAICS163 12/11/97 70 24 - 36 
MFAICS164 12/11/97 63 0-12 
MFAICS165 12/11/97 63 12 - 18 
MFAICS166 12/11/97 63 24 - 36 

MFAICS167 12/11/97 69 0-12 
MFAICS168 12/11/97 69 12 - 18 
MFAICS169 12/11197 69 24 - 36 
MFAICS170 12/15/97 68 0-12 
MFAICS171 12/15/97 68 12 - 18 
MFAICS172 12/15/97 68 24 - 36 
MFAICS173 12/29/97 67 0-12 

MFAICS174 12/29/97 67 12 - 18 
MFAICS175 12/29/97 67 24 - 36 --
MFAICS176 12/29/97 67 12 - 18 
MFAICS177 12/29/97 67 12 - 18 
MFAICS178 12/29/97 66 0-12 

MFAICS179 12/29/97 66 12 - 18 
MFAICS180 12/29/97 66 24 - 36 
MFAICS181 12/30/97 42 0-12 

MFAICS182 12/30/97 42 12 - 18 
MFAICS183 12/30/97 42 24 - 36 
MFAICS184 12/30/97 42 24 - 36 
MFAICS185 12/30/97 60 0-12 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWC CRANE 

EXPLOSIVES 
DNB HMX NITROBENZENE PETN RDX 

68,000 34,000,000 94,000 250 17,000 
6,500 3,300,000 18,000 250 4,000 

UG/KG UG/KG UG/KG UG/KG UG/KG 
**40,000 

N/A N/A N/A I N/A N/A ------
250 U 4050 260 U N/A 7460 
250 U 8030 260 U N/A 930 J -
N/A N/A N/A N/A N/A 

250 U 4800 260 U N/A 926 J 
1250 U -- GT7TOOOOE 1300 U N/A GT5600000 E 

N/A N(A- N/A 
-

N/A N/A 
--

1250 U 10200 J 1300 U N/A 97300 
1250 U 16100----1300 u-- - N/A 129000 

250 U GT 52400 E 260 U N/A GT 372000 E 

N/A N/A N/A N/A N/A 
1250 U 60400 P 1300 U N/A GT 418000 PE 

250U 584 J 260U N/A 2540 
N/A N/A N/A N/A N/A 

250 U 593 J 260U N/A 3900 

250 U 5920 260U N/A 4260 
N/A N/A N/A N/A N/A 

250U 
-

2200 U 260U N/A 1000 iJ 
1250 U 15500 1300 U N/A 81000 

N/A N/A N/A N/A N/A 

250U 314 J 260 U N/A 619 J .. --. 
N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A 

250 U GT 216000 E 260 U N/A GT818000 E 

N/A N/A N/A N/A N/A 
250U 1860 J 260 U N/A 7710 
1250 U 95700 1300 U N/A 256000 

N/A N/A N/A N/A N/A 
-

250 U 6410 260 U N/A 11600 --
250 U 3640 260 U 

I N/A 8270 
1250 U 285000 1300 U I N/A GT 2490000 E 
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----
TNB TETRYL TNT 

34,000 6,800,000 64,000 
3,300 650,000 15,000 

UG/KG UG/KG UG/KG 

N/A N/A N/A ------------r------- ----------
250 U 650 U 250 U -------------r-------- r--------------
250 U 650 U 250 U 

r--------~ r------f------------
N/A N/A N/A 

250 U -- c-_ 650 U 250U 
3350--- --3250 a GT 4530000 E 
N/A -- N/A N/A 

1250 U 3250U-- 26900 
1250 U 3250 U 49000--

---'H2 650U '-GT35800-e-
NiA- - N/A N/A 

1250 U 3250U- --- 40500P--

250 U 650U 1240 -----
N/A N/A N/A 

250 U 650 U 73.4 J 
250 U 650 U 664 

N/A N/A N/A 
250D 650D 250-U---

----1250-U- -3250U-- ----4740---
----- ----- -

N/A N/A N/A --- ---------------
250 U 650 U 250 U 

--0 ___ -_----- ----------- -------------
N/A N/A N/A 
N/A 

-- --N/A-----N~-

------ - 250 U- --650U----10200--
N ___ •• ___ , __ ._, ___ ". ----------- -----.----.-.-.. -

N/A N/A N/A 
r--- 250U---- --650U-- ---25Cfu---

1250 U-----r-- 32501.1- --1250U-
-----.- ---------- -------

2~~~-- N/A N/A ------f---------, 
650 U __ 250U __ -, 

250-U- - 650U- 250 U i 

--------rno-u-- ---3250-0- f--- 8610------1 
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ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 

10 DATE # (in inches) 

MFAICS155 12/9/97 45 12 - 18 
MFAICS156 12/9/97 45 24 - 36 
MFAICS157 12/10/97 44 0-12 
MFAICS158 12/10/97 44 12 - 18 
MFAICS159 12/10/97 44 24 - 36 

MFAICS160 12/11/97 70 0-12 

MFAICS161 12/11/97 70 12 - 18 
MFAICS162 12/11/97 70 24 - 36 
MFAICS163 12/11/97 70- 24 - 36 
MFAICS164 12/11/97 63 0---12 

MFAICS165 12/11/97 63 12 - f8 
MFAICS166 12/11/97 63 24 :-36-
MFAICS167 12/11/97 69 0-12 

MFAICS168 12/11/97 69 12 - 18 

MFAICS169 12111/97 69 24 - 36 
MFAICS170 12/15/97 68 0-12 

MFAICS171 12115/97 68 12 - 18 
MFAICS172 12115/97 68 24 - 36 

MFAICS173 12/29/97 67 0-12 

MFAICS174 12/29/97 67 12 - 18 

MFAICS175 12/29/97 67 24 - 36 

MFAICS176 12129/97 67 12 - 18 
MFAICS177 12/29/97 67 12 - 18 
MFAICS178 12/29/97 66 0-12 

MFAICS179 12/29/97 66 12 - 18 
MFAICS180 12129/97 66 24 - 36 

MFAICS181 12130/97 42 0-12 

MFAICS182 12130/97 42 12 - 18 
MFAICS183 12/30/97 42 24 - 36 
MFAICS184 12/30/97 42 24 - 36 
MFAICS185 12/30/97 60 0-12 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWC CRANE 

EXPLOSIVES 
2,4-DNT 2,6-DNT 2-Am DNT 4-AmDNT 

1,400,000 680,000 1,400,000 680,000 
130,000 65,000 130,000 65,000 
UG/KG UG/KG UG/KG UG/KG 

N/A N/A N/A I N/A 
1------------- --------------------

250 U 260 U 250 U 250 U ---- ---- ~,-,--. 

250 U 260 U 250 U 398 
~--- -----.---- --1---------

N/A N/A N/A N/A 
250 U 260 U 250 U 250 U 

1250 U 1300 U 1250 U 1250 U 

N/A N/A N/A N/A 

1250 U 1300 U 2920 P 1250 U 

1250U 1300 U 2990 P -"'-- 1250 U 

250 U -~5u 799 P 3140 

N/A N/A N/A N/A 
---1-250-U 1300 U 1250 U 3170 

. ---
250 U 260 U- 250 U 129 J 
N/A N/A N/A N/A 

250 U 260U 250 U 250U 

250 U 260 U 250 U 182 J 
N/A N/A N/A N/A 

250U 260 U 250 U 250U 

1250 U 1300 U 1250 U 1250 U 

N/A N/A N/A N/A 

250 U 260 U 250 U 250 U --
N/A N/A N/A N/A 
N/A N/A N/A N/A 

250 U 260 U 323 999 

N/A N/A N/A N/A 
250 U 260 U 250 U 250 U 

1250 U 1300 U 1250 U 1250 U 

N/A N/A N/A N/A 

250 U 260U 250 U 250 U 
250U 260 U 250 U 250U 

1250 U 1300 U 1250 U 1160 J 
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2-NT 3-NT 4-NT 

6,800,000 6,800,000 6,800,000 
650,000 650,000 650,000 
UG/KG UG/KG UG/KG 

I 

--

N/A N/A N/A 
. ----,--,------ -,.-----,---~--

250 U 250 U 250 U 1----------, 1-------
250 U 250 U 250U ---- -'-.-------'--1--------
N/A N/A N/A 

250U ----
250 U 250 U 

12500----'~50U 1250D-

N/A 
-

N/A N/A --.-

1250 U 1250 U --1--1250U---
-

1250 U 1250 U 1250 U 
250-U -250D---~--250U-

N/A N/A NIA-
1250 U 1250 U 1250 U --------------_. -----,--
250 U 250 U 250U 
N/A N/A N/A 

250U __ . 250 U 250U -_._-----"---
250 U 250 U 250U 

N/A N/A N/A 
250 U 250 U 250U 

1250 U 1250 U --i--"f250U--

N/A N/A N/A - ---
250 U 250U 250 U --
N/A N/A N/A ---
N/A N/A N/A 

250U 256u 250 U---

N/A N/A N/A 
250 U 2500 250U---

1250 U--1-------=j250 LJ 1250U-
------

N/A N/A N/A 
'--------------- ---------

250 U 250 U 250U 
250_U ---'-250U -- --i.5Ci"u--
1250 U ----1250-(f-- t---125(fU---

06/26f2000 



ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 

10 DATE # (in inches) 

MFAICS155 12/9/97 45 12 - 18 
-

MFAICS156 12/9/97 45 24 - 36 
MFAICS157 12/10/97 44 0-12 

TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWC CRANE 

METALS 
ALUMINUM ARSENIC BARIUM CADMIUM CHROMIUM 

100,000,000 2,400 100,000,000 850,000 450,000 
77,000,000 320 5,300,000 38,000 210,000 

UG/KG UG/KG UG/KG UG/KG UG/KG 
**100,000 **2,000,000 **20,000 **100,000 

N/A N/A N/A N/A N/A 
-~---,,--- ~---~-

f- 15800 N* N/A N/A 48200 50 N*U ------ ---~~-- -~ 

N/A- N/A 89100 270 B 11900 

LEAD MERCURY 

1,000,000 510,000 
400,000 23,000 
UG/KG UG/KG 

**100,000 *'4,000 

N/A N/A 
---",,-

9400 N N/A 
-------~ ~- -'---

71000 N/A ---------- -~---~---- --- -N/A--r--~--N/A --r----
N/A 

-----f---- - - ----
MFAICS158 12/10/97 44 12 - 18 N/A N/A N/A N/A 
MFAICS159 

-
12/10/97 44 24 - 36 

r----
N/A 

~ ---N/A 

MFAICS160 12/11/97 f---j-o-- ----,:----~ 

0-12 
f----

N/A
-- --IiJ7A--

MFAICS161 12/11/97 70 12 -1a- N/A N/A 

MFAICS162 12/11/97 70 24 - 36 N/A N/A 
-

MFAICS163 12/11/97 70 24 - 36 N/A N/A 
-

MFAICS164 12/11/97 63 0-12 N/A N/A 
MFAICS165 12/11/97 63 12 - 18 N/A N/A 
MFAICS166 12/11/97 63 24 - 36 N/A N/A 
MFAICS167 12/11/97 69 0-12 N/A N/A 
MFAICS168 12111/97 69 12 - 18 N/A N/A 

._,------- ---
MFAICS169 12/11/97 69 24 - 36 N/A' N/A 
MFAICS170 12/15/97 68 0-12 

1--------- . 
N/A N/A 

MFAICS171 12/15/97 68 12 - 18 --
MFAICS172 12/15/97 68 24 - 36 
MFAICS173 12/29/97 67 0-12 

MFAICS174 12/29/97 67 12 - 18 
MFAICS175 12/29/97 67 24 - 36 
MFAICS176 12/29/97 67 12 - 18 
MFAICS177 12/29/97 67 12 - 18 
MFAICS178 12/29/97 66 0-12 

MFAICS179 12/29/97 66 12 - 18 
MFAICS180 12/29/97 66 24 - 36 
MFAICS181 12130/97 42 0-12 

MFAICS182 12130/97 42 12 - 18 
MFAICS183 12/30/97 42 24 - 36 
MFAICS184 12/30/97 42 24 - 36 
MFAICS185 12130/97 60 0-12 

NSWC Crane - SWMU 12116 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

,---""--- --, ------
N/A N/A 

~. 

N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 

N/A N/A 
N/A N/A 

N/A N/A 

N/A N/A 
N/A N/A 

N/A N/A 

N/A N/A 
-

N/A N/A 
N/A N/A 

N/A N/A 

---y.rfNf- --60 U 15300 15200 --1---f'.J/A--
-60600 60U 13400 19300E--I----NT~ 

N/A N/A- N/A N/A ----NiA 

87000 60U~-r-- 12600 12100 E N/A 

64700 60U 12200 9900 E N/A 
61500 60 tJ 15500 10600 E--- 1--~-NiA--

N/A N/A N/A N/A --I---NiA ---

~ 87400 60U 25300 16400~E--f--'--N7~-
c------

83100 70U 13900 19500 E N/A 
,~-~ -----

N/A N/A N/A N/A N/A -----f-- ._--------- f--~ -----.---
66600 60 U 14600 11100 E N/A 

60U'--1-- ._,----
46400 13000 9400 N/A ------------ ~- e---.------

N/A N/A N/A N/A N/A 
35000 60U 16000 8600----- -'N/A--
51800 60'0- 13900 13500 '--N/A 

N/A N/A N/A N/A N/A 
. ----~-. 

27500 60U 12500 6500 N/~_ 
N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A 

52200 70 U 12300 19500 N~ 

N/A N/A N/A N/A N/A --
37000 60U 14000 11000 N/A 

56900 E 60 U 9000 13000 N/A --
--1-------

N/A N/A N/A N/A N/A - --, f--------
102000 E 60U 15900 10100 N/A 
71200 E 60 lr 17000 12200---:-----N/A-

42500 E 100 B 
-

9400 22000 '---'N/A---
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f1ELENIUM SILVER 

8,500,000 8,500,000 
380,000 380,000 
UG/KG UG/KG -~ 

*'20,000 "100,000 

N/A N/A 
N/A N/A -- ------------~ 

N/A N/A r------~ ----~ ---------
N/A N/A 

I-- N/A N/A---
--NiA-'---N/A--~ 

N/A N/A 
-

N/A N/A 
N/A +---N/A----

l---f,ji"A---r-- N/A-~ 

--N/A N/A 
~,--, 

---NlA-- f--- N/A --
- _._._---_. 

N/A N/A 1---------------.---
N/A N/A 

.-"'--,-.--.,,-~- -----.~~--. 

N/A N/A 
~--------- ----.~--~ 

N/A N/A ------ _____ C_" __ 

N/A N/A 
~N/A'-- -NTA----

NiA'--- -. N/A---
r--.-----

N/A N/A --------- ----_._-.--. 
N/A N/A 

N/A N/A 
-

N/A -r;j/A -

~iA N/A 
-_ ... 

N/A N/A 
r---NIA- ---N/A----

-N/A ~-

f--------- _.-.-----,-
N/A N/A 

---------, ----_. 
N/A N/A 

--'NTA--- ---N/A---

--NiA--- ----N/A---

06/26/2000 
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TABLE E·1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWCCRANE 

TCLPMETALS 
ANALYTE TCLP ARSENIC TCLPBARIUM TCLP CADMIUM TCLP CHROMIUM TCLP LEAD 

1M Industrial Cleanup Goal (Human Health) 
1M Residential Cleanup Goal (Human Health) 

Units of Measurement 
SITE SAMPLE GRID DEPTH 

ID DATE # (in inches) 

MFAICS155 12/9/97 45 12·18 
MFAICS156 12/9/97 45 24 - 36 
MFAICS157 12/10/97 44 0-12 

MFAICS158 12/10/97 44 12 - 18 
MFAICS159 12/10/97 44 24 - 36 
MFAICS160 12/11/97 70 0-12 
MFAICS161 12/11/97 70 12 - 18 
MFAICS162 12/11/97 70 24 - 36 
MFAICS163 12111/97 70 24 - 36 

MFAICS164 12/11/97 63 0-12 

MFAICS165 12/11/97 63 12 - 18 

MFAICS166 12111/97 63 24 - 36 

MFAICS167 12/11/97 69 0-12 

MFAICS168 12/11/97 69 12 - 18 

MFAICS169 12/11/97 69 24 - 36 

MFAICS170 12/15/97 68 . 0 - 12 

MFAICS171 12/15/97 68 12 - 18 
MFAICS172 12115/97 68 24 - 36 

MFAICS173 12/29/97 67 0-12 

MFAICS174 12/29/97 67 12 - 18 
-

MFAICS175 12/29/97 67 24 - 36 

MFAICS176 12/29/97 67 12 - 18 
MFAICS177 12/29/97 67 12 - 18 

MFAICS178 12129/97 66 0-12 

MFAICS179 12/29/97 66 12 - 18 
MFAICS180 12/29/97 66 24 - 36 

MFAICS181 12/30/97 42 0-12 

MFAICS182 12130/97 42 12 - 18 
MFAICS183 12130/97 42 24 - 36 
MFAICS184 12/30/97 42 24 - 36 
MFAICS185 12/30/97 60 0-12 

NSWC Crane· SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

UG/L 
5,000 

N/A 

2.1 U 

2.1 U 

N/A 
2.1 U 

2.fU--

N/A 
4.6 B --

5:9 B 

2.1 U 

N/A 

2.1 U -

2.1 U 

N/A 

5.8 B 

2.1 U 

N/A 
2.1 U 
-----

2.3 B 

N/A 

2.3 B 

N/A 
N/A 

2.1 U 

N/A 
5.9 B 

2.1 U 

N/A 

2.1 U 
3.1 B 

2.1 U 

UG/L UG/L UG/L UG/L 
100,000 1,000 5,000 5,000 

N/A N/A N/A N/A 

1270 0.3 U 1 U 2.3 B 

1480 1.8 B 1.4 B 14.8 B 

N/A N/A N/A N/A 
1350 0.650 B 1.1 B 5B 

1 NB 0.3 U 84.3 N 0.9 U 

N/A N/A N/A N/A 

1570 N 0.720 B 2.2 NB 18~TB-

1610 N 0.430 B 3.2NB 18.2 B 

1110 N 0.3 U 1 NU 2.3Ef 

N/A N/A N/A N/A 

1550 N 0.3 U 1 NU 1.6 B -
1220 N 0.4 B 1 NU 0.9 U 

N/A N/A N/A N/A 

1400 N 0.340 B 1.7 NB 15.4 B 

1070 E 0.3 U 1 U 1.1 B 

N/A N/A N/A N/A 
938 E 0.3 U 1 U - 6.5 B 

1690 0.540--S- --·-1 U 5.7 B 
-----

N/A N/A N/A N/A 0-
1010 0.390 B 1 U 37.1 B 

N/A N/A N/A N/A 
N/A N/A N/A N/A 

1320 0.760 B 1 U 4.7 B 

N/A N/A N/A N/A 
1300 0.440 B 1 U 12.5 B 

1450 E 0.610 B 1 U 4.7 B 

N/A N/A N/A N/A 

1360 E 0.320 B 1U 10.2 B 
1500 E 0.3 U 1 U 48 

1310 E 2.4 B 4.6 B 107 
--
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TCLP MERCURY TCLP SELENIUM I TCLP SILVER 

UG/L UG/L UG/L 
200 1,000 5,000 

N/A N/A i N/A 

1 N*U _ 3.4 U 1--JU--· ._-
2.2 3.4 U I 1 U 
N/A --j-----N/A---r--N/A--

1 U-, 3.4a---1 U---

fu 3.4· U --TlJ---
N/A - N/A ---~--

--T-u-- f--. 5.9 S--- --1U-'-
1 U 6.6-B-_0. ---.ofU----

1 U 3.4 U 1 U 

N/A N/A N/A 

1 U 3.4 U t 1 U . 

1 U 3.4 U 1 U 
- - .----

N/A N/A N/A --c--------
__ 0 

1 U 3.4U 1 U 
-.-.-.~-- ,.-.---------- 1---_._--_.--

2.3 4.3 B 1U 

N/A N/A 
r o--------

N/A 
1 U 4.3B-- -----TU---

1 U 
1--.-·

4B +---'-;rU----
_._---

N/A N/A N/A 
1U---f-------:--:---

3.4 U 1 U 0 ______ -
., 

N/A N/A N/A 
N/A N/A N/A 

1 U --
3.5 B 

___ 011] __ .-

N/A N/A N/A 
1 U 5.7 B 1 U 

1 U 5.1 B 1 U 

N/A-
,-

N/A N/A 

1 U I 4.1 B 1 U 
1 U t ·5 B - --·TU·-·-· 

"1 ~-----·5~9B-- --··1lr·-·--·-

06/26/2000 



TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWC CRANE 

VOLATILES 
ANALYTE 1,1-DICHLOROETHANE 1,2-DICHLOROETHANE MEK MIBK ACETONE CHLOROFORM METHYLENE CHLORIDE TOLUENEXYlENES 

1M Industrial Cleanup Goal (Human Health) 
1M Residential Cleanup Goal (Human Health) 

Units of Measurement 
SITE SAMPLE GRID DEPTH 

ID DATE # (in inches) 

MFAICS186 12/30/97 60 12 - 18 
MFAICS187 12/30/97 60 24 - 36 

MFAICS188 12/30/97 61 0-12 
MFAICS189 12/30/97 61 12 - 18 
MFAICS190 12/30/97 61 24 - 36 
MFAICS191 12/31/97 46 0-12 
MFAICS192 12/31/97 46 12 - 18 
MFAICS193 12/31/97 46 24 - 36 
MFAICS194 12/31/97 47 0-12 

MFAICS195 12/31/97 47 12 - 18 
MFAICS196 12/31/97 47 24 - 36 
MFAICS197 1/2/98 49 0-12 

MFAICS198 1/2/98 49 12 - 18 
MFAICS199 1/2/98 49 24 - 36 

MFAICS200 1/2/98 51 0-12 

MFAICS201 1/2/98 51 12 - 18 
MFAICS202 1/2/98 51 24 - 36 

MFAICS203 1/2/98 53 0-12 

MFAICS204 1/2/98 53 12 - 18 

MFAICS205 1/2/98 53 24 - 36 
MFAICS206 1/2/98 53 24 - 36 

MFAICS207 1/5/98 55 0-12 

MFAICS208 1/5/98 55 12 - 18 
MFAICS209 1/5/98 55 24 - 36 
MFAICS210 1/5/98 57 0-12 

MFAICS211 1/5/98 57 12 - 18 
MFAICS212 1/5/98 57 24 - 36 
MFAICS213 1/5/98 59 0-12 
MFAICS214 1/5/98 59 12 - 18 
MFAICS215 1/5/98 59 24 - 36 

MFAICS216 1/13/98 118 0-12 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

1,700,000 550 27,000,000 2,800,000 
500,000 400 7,100,000 770,000 
UG/KG UG/KG UG/KG UG/KG 

"14,000 "10,000 "4,000,000 

6U 6U 6U 13 U --,. 
N/A N/A N/A N/A 

N/A N/A N/A N/A 

6U 6U 6U 12 U 

N/A N/A N/A N/A 
N/A N/A N/A N/A 

6U 6U 6U 12 U 

N/A N/A N/A N/A 

N/A N/A N/A N/A 

6U 6U 6U 12 U 
N/A N/A N/A N/A 

N/A N/A N/A N/A 

6U 6U 6U 12 U 
N/A N/A N/A N/A 

N/A N/A N/A N/A 

6U 6U 6U 12 U 
N/A N/A N/A N/A 

N/A N/A N/A N/A 

6U 6U 6U 12 U 

N/A N/A N/A N/A 
N/A 

f-----
N/A NiP;-- N/A 

N/A N/A N/A N/A 
-

6U 6U 6U 12 U 
N/A N/A N/A N/A 

N/A N/A N/A N/A 

6U 6U 6U 12 U 
-

N/A N/A N/A N/A 

N/A N/A N/A N/A 

6U 6U 6U 12 U 

N/A N/A N/A N/A 

N/A N/A N/A N/A 
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8,800,000 530 18,000 880,000 320,000 
2,000,000 30 7,800 790,000 320,000 

UG/KG UG/KG UG/KG 
--

UG/KG UG/KG 
"120,000 

-

4J 6U 4J tl 6U 
N/A N/A N/A I--N/A ~~_I 
N/A N/A 

~-:..--
N/A N/A N/A! 

6U -- ----I 

5J 5J 6U 6U t------- --
N/A N/A N/A N/A N/A ----t----- ------
N/A N/A N/A N/A ~---, ,-------
2J 6U 1 J 6U 6U 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

5J 6U 4J 2J 6U 
N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A 

3J 6U 3J 6U 6U 
N/A N/A N/A N/A --mA 
N/A N/A N/A 

--r-- N/A N/A 
- -----r------r-----

12 U 6U 3J 6U 6U 
N/A N/A N/A NiA N/A 

N/A N/A N/A iil/A N/A 
-- ------ f-----

4J 6U 6U 6U 6U ----------
N/A N/A N/A N/A N/A 
N/A N/A - -----NiA"----- ----y;ji~ ~/A-

N/A N/A --- -----N/A ---- --N~ -NiA----

4J 6U 9 6U 6U 
N/A N/A N/A N/A r--N/A -

N/A N/A ------NTA--- --NIA-- t----wA--
10 U 6U 3J 6U 6U 

N/A N/A N/A --~iA -~--

N/A N/A ------N/A N/A N/A 

10 U 6U 
f----

6 6U 6U-

N/A N/A --r----N/A -Nj~ ----wA--
N/A -- -------

N/A N/A N/A N/A 
------- --
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TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWCCRANE 

ANALYTE DNB 

1M Industrial Cleanup Goal (Human Health) 68,000 
1M Residential Cleanup Goal (Human Health) 6,500 

Units of Measurement UG/KG 
SITE SAMPLE GRID DEPTH 

10 DATE # (in inches) 

MFAICS186 12/30/97 60 12 - 18 N/A 
MFAICS187 12/30/97 60 24 - 36 250 U 
MFAICS188 12/30/97 61 0-12 250 U 
MFAICS189 12/30/97 61 12 - 18 N/A 
MFAICS190 12/30/97 61 24 - 36 250 U 
MFAICS191 12/31197 46 0-12 235U---

----
MFAICS192 12/31/97 46 12 - 18 N/A 
MFAICS193 12131/97 46 24 - 36 240U 
MFAICS194 12/31/97 47 0-12 237U 
MFAICS195 12/31/97 47 12 - 18 N/A 
MFAICS196 12/31/97 47 24 - 36 237 U 
MFAICS197 1/2198 49 0-12 239 U 

MFAICS198 1/2/98 49 12 - 18 N/A 
MFAICS199 1/2/98 49 24 - 36 237 U 
MFAICS200 1/2/98 51 0-12 232 U 

MFAICS201 1/2/98 51 12 -18 N/A 
MFAICS202 1/2/98 51 24 - 36 - --238U 

MFAICS203 1/2/98 53 0-12 239 U 

MFAICS204 1/2/98 53 12 - 18 N/A 

MFAICS205 1/2/98 53 24 - 36 238 U 
MFAICS206 1/2/98 53 24 - 36 1----229 U--

MFAICS207 1/5/98 55 0-12 238 U 
--

MFAICS208 1/5/98 55 12 - 18 N/A 
c-- MFAICS209 -115/98 55 24 - 36 236 U 

MFAICS210 1/5/98 57 0-12 248U 
MFAICS211 1/5/98 57 12 - 18 N/A 
MFAICS212 1/5/98 57 24 - 36 232 U 
MFAICS213 1/5/98 59 0-12 1250 U 
MFAICS214 1/5/98 59 12 - 18 N/A 

MFAICS215 1/5/98 59 24 - 36 243 U 

MFAICS216 1/13/98 118 0-12 248 U 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

EXPLOSIVES 
HMX NITROBENZENE PETN RDX 

34,000,000 94,000 250 17,000 
3,300,000 18,000 250 4,000 

UG/KG UG/KG UG/KG UG/KG 
**40,000 

N/A N/A N/A N/A 
1230 J 260U N/A 12900 --

---------
5880 260 U N/A 1610 

-- N/A -- --
N/A N/A N/A 

882 J 260U N/A 1000 U 
---

8280 244U N/A 939U 
,,- -------

N/A N/A N/A N/A 
-

2090 J 250 U N/A 789 J 
261 J 246 U N/A 948 U -
N/A N/A N/A N/A 

475 J 246 U N/A 948 U --

46600 249 U N/A 64200 D 

N/A N/A N/A N/A 
1500-Y-- --246U N/A 986 J 

1560000 242U N/A GT671000 ED 

N/A N/A N/A N/A 
500 J 248 U N/A 2160 

64800 249 U N/A 184000 D 

N/A N/A N/A N/A 
1560 J 248 U N/A 732 J 
1200 J 238 U N/A 1290 J 

-- 3730-0- 248 U N/A 169000 D 
r-- ----

N/A N/A N/A N/A 
1410-J 245 U N/A 1910 

--

23400 257 U N/A 111000 D 
N/A N/A N/A N/A 

21000 242 U N/A 26400 

140000 1300 U N/A 906000 D 
N/A N/A N/A N/A 

11200 252 U N/A 84200 D 

1430J 257 U N/A 924 J 
-- - ---~-- ------
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TNB TETRYL TNT 

34,000 6,800,000 64,000 
~,300 . 650,000 15,000 

UG/KG UG/KG UG/KG 
--------

N/A N/A N/A 
---.---,-,-----~ ~------- -,----- '-'''--~'-'-' 

250 U 650 U 250 U ------------ ----,-~- -----,-~-----, 

250 U 650 U 125 J -------- ---.---. ----- -''''---
N/A N/A N/A 

--- -------- ----,----,,----
250 U 650 U 250 U 

--~ .. ----
235 U 610 U 235 U 

---~~.,,~---.. -.. - ------- ------
N/A N/A N/A -------

240 U 625 U 240 U ----------- .------
237 U 616 U 103 J ------- -------------
N/A N/A N/A 

--23:1'U-- --(ffsU- --237U----

239 U 622 U 135 J 
----- ---------

N/A N/A N/A 
237 U 

--- --6f6U- ---237U---

232 U --605-a-- --1'1100-
- --- --------

N/A N/A N/A 
238 U -eTg-u- ---238'0----

239U-1-622U--- ---356-----
---- -------,--

N/A N/A N/A I 

238U 619 U 238 U ! 

229\]- -S96U- --229-U-----! 

238 U 619U-- ---s2ir-----· 
--,--- -N/A--c--------

. N/A N/A 
236 U 613U-- -236U--

----241ru---- "--644U---- ---'--237J---
N/A N/A N/A----

232 U --c--
e05U 141 J 

1250 U --~5(m-- r---:f30-0----

I N/A N/A 
r----

NlA
-----

243U 631 U --1480 -
---------~ - ---------_ .. 

248 U 644U 514 
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TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

. NSWCCRANE 

EXPLOSIVES 
ANAL YTE 2,4-0NT 2,6-0NT 2-Am ONT 4-Am ONT 2-NT 3-NT 4-Nl 

1M Industrial Cleanup Goal (Human Health) 1,400,000 680,000 1,400,000 680,000 6,800,000 6,800,000 6,800,000 
1M Residential Cleanup Goal (Human Health) 130,000 65,000 130,000 65,000 650,000 650,000 650,000-

Units of Measurement UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG 
SITE SAMPLE GRID DEPTH r- I 

--1-------1 
10 DATE # (in inches) I 

MFAICS186 12/30/97 60 12 - 18 N/A N/A N/A N/A N/A NlA N/A I 

J-:M-:F~A:-:-IC-::-S-::-1~8-=7-+-12:-:-/3-0:-:-/9:--7-+--6-=0--+-2-4:----3-6-1---2-5-0-U---+---:2:-:-6-=0-=U--1~-:--2-50:--U~---t----25-0-U---I---2:::-5::--0"'-U~'-- ---2-50-U----- ---25-0-U -_.! 
~M:.:.;F..;.A-'-ICc::...Sc::...1~8..:.8_+-1,;.:2::.../3:...:0:.:.:/9:..:.7_+-..-:;6..:.1-_+--=-0--..:.12=--~--....:2::.:5:..::0-=U=---+_---=2:..:.6..:.0...::U--1~-.=2.::...50=-U=-----+ ___ 2_2_3_P_J __ -+ __ . __ 25_0_U._~ c-.--__ 25_~l:' __ . ___ r--~~~9-.----1 

MFAICS189 12/30/97 61 12 - 18 N/A N/A N/A N/A N/A N/A N/A 
J-:~:-:-::::-~-+_---_t_--'--_+--~+_-----+_----_1---~-_+-----_+--~:_:_-.----.~~---- -_., 

MFAICS190 12130/97 61 24 - 36 250 U 260 U 250 U 250 U 250 U 250 U 250 U 
J-:~~~~+_~:__,_,_~_t_-__:-_+__:-:--~+_-~~--+_-~:---::---_1--~:__,_,_-_+--~~-_+--~~.-----

MFAICS191 12131/97 46 0 - 12 235 U 244 U 235 U 235 U 235 U 235 U 235 U I 

MFAICS192 12/31/97 46 12 - 18 N/A N/A N/A --,t---N-/A---t---:--N,':-:A---t--'--'N-,-A--- r---'-N;A-' 
MFAICS193 12/31/97 46 24 - 36 240 U 250 U 240 U 240 U 240 U 240 U 240 U ,--=:---:--+--=--=---1--....:..:.--+-=----'=--+---=.,.=-.--.... ...... -----.-.. ---------- t--- .. ----
MFAICS194 12/31/97 47 0 - 12 237 U 246 U 237 U 237 U 237 U 237 U 237 U 1------/-----+-----+----1--·-·--_·--··· .. - .-r-'------' 
MFAICS195 12/31/97 47 12 - 18 N/A N/A N/A N/A N/A N/A N/A 
MFAICS196 12/31197 47 24 - 36 . r-----237 U 246 U 237 U 2370 23fu--- ---m'U 237 U 

MFAICS197 1/2/98 49 0 - 12 239 U 249 U 239 U 239 U 239 U ___ ~39 U--=::-239U---1 
MFAICS198 1/2/98 49 12 - 18 N/A N/A N/A N/A N/A N/A N/A, 
MFAICS199 1/2/98 49 24 - 36 237 U 246 U 237 U 237 U 237 U 237 U -237--U-" 
MFAICS200 1/2/98 51 0 - 12 232 U 242 U 232 U 232 U 232 U --'2'3;;"2"U,--·--l---'2'3""2"U,..,_-·i 

J-:~--:~-+_----I-----+---+_-----+-------t------+-----~------t--------+--------1 
MFAICS201 1/2/98 51 12 - 18 N/A N/A N/A N/A N/A N/A N/A I 

MFAICS202 1/2198 51 24 - 36 238 U 248 U 238 U 238 U 238 U 238 U t--238-U-
MFAICS203 1/2/98 53 0 - 12 239 U 249 U 239 U 366 P 239 U 239 U 239 "i.)--
MFAICS204 1/2/98 53 12 - 18 N/A N/A N/A N/A N/A N/A N/A 

MFAICS205 1/2/98 53 24 - 36 238 U 248 U 238 U 238 U 238 U 238 U 238 U 
MFAICS206 1/2/98 53 24 - 36 229 U 238 U 229 U 229 U 229 U 229 U f---229 U-' 
MFAICS207 115/98 55 0 :12' -'238 U---1----248U-- 238U 410 P ---23SU'-- --'--23iru--"-I---238'-U-

J-:~:-:-::::-::-:::-::-::-+_:---:::-,-,-c---I---~--+----+_------_t_---:----t----------l-----_1f----'--'--.. -.--------- .-----
MFAICS208 1/5/98 55 12 - 18 N/A N/A N/A N/A N/A N/A N/A, 
MFAICS209 1/5/98 55 24 - 36 236 U 245 U --236lr--I--' 177 J'-2'3W- --236 U 236 U 
MFAICS210 1/5/98 57 0 - 12 248 U 257 U 248 U - 724 P 248 U 2480---I---248U--j 
MFAICS211 1/5/98 57 12 - 18 N/A N/A N/A N/A N/A N/A "N/A 
MFAICS212 1/5/98 57 24 - 36 232 U 242 U 232 U 232 U 232 U ---232U-----t-----232'U-· 
MFAICS213 1/5/98 59 0 - 12 1250 U 1300 U 1250 U 1260 1250 U·--r-·-·-l250U-- ---125IHT--
MFAICS214 1/5/98 59 12 - 18 N/A N/A' N/A N/A N/A--- N/A N/A 

MFAICS215 1/5/98 59 24 - 36 243 U 252 U 243 U 846 243 U 243 U 243 U 

MFAICS216 1/13/98 118 0 - 12 248 U 257 U 248 U 701 248 U 248 U 248 li-
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ANALYTE 

TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWC CRANE 

METALS 

ALUMINUM ARSENIC BARIUM CADMIUM CHROMIUM LEAD MERCURY 

1M Industrial Cleanup Goal (Human Health) 100,000,000 2,400 100,000,000 850,000 450,000 1,000,000 510,000 
1M Residential Cleanup Goal (Human Health) 

Units of Measurement 
SITE SAMPLE GRID DEPTH 

ID DATE # (in inches) 

MFAICS186 12/30/97 60 12 - 18 
MFAICS187 12/30/97 60 24 - 36 

MFAICS188 12/30/97 61 0-12 

MFAICS189 12/30/97 61 12 - 18 

MFAICS190 12/30/97 61 24 - 36 

MFAICS191 12/31/97 46 0-12 

MFAICS192 12/31/97 46 12 - 18 
MFAICS193 12/31/97 46 24 - 36 

MFAICS194 12/31/97 47 0-12 

MFAICS195 12/31197 47 12 - 18 
MFAICS196 12/31/97 47 24 - 36 
MFAICS197 1/2/98 49 0-12 

MFAICS198 1/2/98 49 12 - 18 
MFAICS199 1/2/98 49 24 - 36 

MFAICS200 1/2/98 51 0-12 

MFAICS201 1/2/98 51 12 - 18 
MFAICS202 1/2/98 51 24 - 36 
MFAICS203 1/2/98 53 0-12 

MFAICS204 1/2/98 53 12 - 18 

MFAICS205 1/2/98 53 24 - 36 
MFAICS206 1/2/98 53 24 - 36 

MFAICS207 1/5/98 55 0-12 

MFAICS208 1/5/98 55 12 - 18 
MFAICS209 1/5/98 55 24 - 36 

MFAICS210 1/5/98 57 0-12 

MFAICS211 1/5/98 57 12 - 18 
MFAICS212 1/5/98 57 24 - 36 

MFAICS213 1/5/98 59 0-12 

MFAICS214 1/5/98 59 12 - 18 

MFAICS215 1/5/98 59 24 - 36 

MFAICS216 1/13/98 118 0-12 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

77,000,000 320 
UG/KG UG/KG 

**100,000 

N/A N/A 

N/A N/A 

N/A N/A 
--

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 

______ 0. 

N/A __ N/A 
--

N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 

N/A N/A 

N/A N/A 
N/A N/A 
N/A N/A 

N/A N/A 

N/A N/A 
N/A N/A 

N/A N/A 

N/A N/A 
N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

5,300,000 38,000 210,000 400,000 23,000 
UG/KG UG/KG UG/KG UG/KG UG/KG 

**2,000,000 **20,000 **100,000 **100,000 **4,000 

N/A N/A N/A N/A N/A 

67700 E 60U 14400 10800 N/A 
-

60100 E 60U 14300 28200 N/A 

N/A N/A N/A N/A N/A 
--f--

50400 E 60U 13600 9900 N/A __ 

69900 60U 13800 26600 N/A -
N/A N/A N/A N/A I--!'J/A 

41700 60U 13900 14300 N/A 

96700 60 U 9600 17400 
c-------

N/A 
-~------

N/A N/A N/A N/A N/A 
93100 60 U 11100 17000 --

~-

N/A 

58300 60 U 11000 19000 -----N/A-
---- -- --- -----.-_.-
N/A N/A N/A N/A N/A 

63300 60U 16300 12000 -- --NIA"--

57300 60U 10900 -- ---15300--- -----"N/A-
_eo" -------

N/A N/A N/A N/A N/A 
74600 60U 10100 11300 --N/A 

59900 60U 10600 10400 N/A 

N/A N/A N/A N/A N/A 

51400 60 U 14700 11900 . N/A 
32100 50U 12100 9400 ---m~-

59600 60U 14500 N 16800 N N-/A 

N/A N/A N/A N/A N/A 
55400 60U 13600 N 11700 N N/A 

53900 50U 14900 N 15500 N N7A-

N/A N/A N/A N/A N~-

57000 60U 12000 N 11900 N NlA---
-

81900 60U 13700 N 15200 N N/A 
-

N/A N/A N/A N/A N/A 

58100 60U 15800 N 13000 N N/A 
17900 E--

-"-------
59900 60U 21200 N N/A 
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SELENIUM SILVER 

8,500,000 8,500,000 
380,000 380,000 
UG/KG UG/KG 

**20,000 **100,000 

N/A 1 N/A 
--0-------

N/A N/A -------,------
N/A N/A 

N/A N/A --
N/A N/A --
N/A N/A 

N/A N/A --
N/A N/A ------
N/A N/A -----------------
N/A NfA 
N/A ----N/A--

---N/A------N/A -
----------------

N/A N/A 
-N/A N/A-----

-----N/A N/A ---
-------'--------

N/A N/A 
N/A 0--- N/A-

N/A N/A 
--f--------

N/A N/A 
--
N/A I N/A 

'---- N/A--- --N/A--
N/A -"N7A"-

N/A N/A 
N/A -----;ijlA---

--N/A I N/A --

~~~~ -r- ~~~-=~: 
N1A ~ NiA-

1--- N/A NI"A----
--NiA ---N/A ----

----NIA--i---NiA---
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TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWCCRANE 

TCLP METALS 
ANALYTE TCLP ARSENIC TCLP BARIUM TCLP CADMIUM TCLP CHROMIUM TCLPLEAD 

1M Industrial Cleanup Goal (Human Health] 
1M Residential Cleanup Goal (Human Health) 

Units of Measurement 
SITE SAMPLE GRID DEPTH 

ID DATE # (in Inches) 

MFAICS186 12/30/97 60 12 - 18 
MFAICS187 12/30/97 60 24 - 36 
MFAICS188 12/30/97 61 0-12 
MFAICS189 12/30/97 61 12 - 18 
MFAICS190 12/30/97 61 24 - 36 
MFAICS191 12/31/97 46 0-12 
MFAICS192 12/31/97 46 12 - 18 
MFAICS193 12/31/97 46 24 - 36 
MFAICS194 12/31197 47 0-12 
MFAICS195 12/31/97 47 12 - 18 
MFAICS196 12/31/97 47 24 - 36 
MFAICS197 1/2/98 49 0-12 

MFAICS198 1/2/98 49 12·18 
MFAICS199 1/2/98 49 24 - 36 
MFAICS200 1/2/98 51 0-12 

MFAICS201 1/2/98 51 12·18 
MFAICS202 1/2/98 

--r-
51 24 - 36 

MFAICS203 1/2/98 53 0-12 

MFAICS204 1/2/98 53 12 - 18 
MFAICS205 1/2/98 53 24 - 36 
MFAICS206 1/2/98 53 24 - 36 
MFAICS207 1/5/98 55 0-12 

MFAICS208 1/5/98 55 12 - 18 
MFAICS209 1/5/98 55 24 - 36 
MFAICS210 1/5/98 57 0-12 
MFAICS211 1/5/98 57 12 - 18 
MFAICS212 115/98 57 24 - 36 
MFAICS213 1/5/98 59 0-12 
MFAICS214 1/5/98 59 12 - 18 
MFAICS215 1/5/98 59 24 - 36 

MFAICS216 1/13/98 118 0-12 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

UG/L 
5,000 

N/A 

48 

2.1 U 
N/A 

2.1 U 

2.1 U 
N/A 

2.1 U 
2.1 U 

N/A 
2.1 U 
2.1 U 

N/A 
2.1 U 

2.1 U 

N/A --
2.1 U 

2.1 U 

N/A 

2.1 U 
2.1 U 

2.1 U 

N/A 
2.1 U 
2.1 U 
N/A 
2.1 U 

2.1 U 
N/A 
2.1 U 

2.1 U 

UG/L UG/L UG/L UG/L 
100,000 1,000 5,000 5,000 

N/A N/A N/A N/A 
1770 E 3.5 8 1 U 25.58 
1380 E 0.78 1 U 6.8 8 

N/A N/A N/A N/A 
1280 E 0.3 U 1U 6.8 8 

1380 EN 0.3208 1 U 42 E 
N/A N/A N/A N/A 

1560 EN 0.3 U 1 U 1260 E 
-

1510 EN 0.3 U 2.28 262 E 
N/A N/A N/A N/A 

1460 EN 0.3U 1 U 50.8 E 
1710 EN 0.3U 1 U 96.2 E 

N/A N/A N/A N/A --

1370 EN 0.3U 1.78 80.4 E 

1490 EN 0.3 U 1 U 9.7 E8 
--,. --

N/A N/A N/A N/A -------- 10.3 ES-------1610EN 0.4608 2.38 . 
1280 EN 0.3 U 1 U 2.8 E8 

N/A N/A N/A N/A 

1170 EN 0.3U 1U 3.6 EB 
1060 EN 0.3U 1U 19.3 EB 

900 0.580 B 4.3 B 4.5 B 

N/A N/A N/A N/A 
1190 1.5 B 1 U 5.8 B 
1290 1.5 B 1 U 2.6 B 
N/A N/A N/A N/A 

1140 0.7808 1U 138 
1340 0.610 B 1 U 2.4 B 
N/A N/A N/A N/A 

1260 0.7608 1 U 8.8 8 

2050 EN 18 1.38 8.1 B 
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TCLP MERCURY TCLP S.ELENIUM TCLPSILVEH -----

---
UG/L UG/L UG/L 
200 1,000 5,000 

N/A N/A N/A 
-

1 U 3.8 8 1 U ----
1 U 3.7 B 1 U 
N/A 

~.---.-

N/A N/A 
1 U 5.3 8 1 U 

-
1 U 3.4 U 1 U 
N/A N/A J __ ~/~~ 1 U 3.4 U 
1 U 3.4 U 1 U . -,~----.--

N/A N/A N/A 
1 U-I 3.4--U--- ~----:ru---
1 U -3.w---r---TO------

1---- ---- -----.-------- --------
N/A I N/A N/A 

c-l~ I ;~~-I~ 
____ N/~_ _ N/A_-=r N/A 

1U B.'B~ 1U 

~f~- - :.~~ .-~~_ 
1U---'--3.4U-----1lJ-

--'" 
1 U 3.4U 1U 

N/A --N/A N/A ---
1 U 3.4U 1 U 

10""1 3.4U 1 U -
N~-~-- --NiA"-

1U 3.4 U 1 U 
---, 

I ---------
1 U 3.4 U 1 U I 

N/A 
-

N/A --N/A --

~~_t_~~_8 __ 1 __ :1 U ____ : 
1 U 3.4 U I 1 U I 
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TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWC CRANE 

ANALYTE 1,1-DICHLOROETHANE 1,2-DICHLOROETHANE MEK 
~~a~ I 

MIBK ACETONE CHLOROFORM METHYLENE CHLO~IDE TOLUENE XYLENES. 

1M Industrial Cleanup Goal (Human Health) 
1M Residential Cleanup Goal (Human Health) 

Units of Measurement 
SITE SAMPLE GRID DEPTH 

10 DATE # (in inches) 

MFAICS217 1/13/98 118 12 - 18 
MFAICS218 1/13/98 118 24 - 36 
MFAICS219 1/13/98 117 0-12 

MFAICS220 1/13/98 117 12 - 18 
MFAICS221 1/13/98 117 24 - 36 
MFAICS222 1/14/98 106 0-12 

MFAICS223 1/14/98 106 12 - 18 
MFAICS224 1/14/98 106 24 - 36 

MFAICS225 1/15/98 116 0-12 

MFAICS226 1/15/98 116 0-12 

MFAICS227 1/15/98 116 12 - 18 
MFAICS228 1/15/98 116 24 - 36 

MFAICS229 1/16/98 96 0-12 

MFAICS230 1/16/98 96 12 - 18 
MFAICS231 1/16/98 96 24 - 36 
MFAICS232 1/16/98 97 0-12 

MFAICS233 1/16/98 97 12 - 18 
MFAICS234 1/16/98 97 24 - 36 
MFAICS235 1/19/98 98 0-12 

MFAICS236 1/19/98 98 12 - 18 
-

MFAICS237 1/19/98 98 24 - 36 
MFAICS238 1/20/98 99 0-12 

MFAICS239 1/20/98 99 12 - 18 
MFAICS240 1/20/98 99 24 - 36 

MFAICS241 1/20/98 109 0-12 
MFAICS242 1/20/98 109 12 - 18 
MFAICS243 1/20/98 109 24 - 36 
MFAICS244 1/21/98 108 0-12 

MFAICS245 1/21/98 108 12 - 18 
MFAICS246 1/21/98 108 24 - 36 
MFAICS247 1/21/98 108 24 - 36 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

1,700,000 550 27,000,000 
500,000 400 7,100,000 
UG/KG UG/KG UG/KG 

**14,000 **10,000 **4,000,000 

6U 6U 6U 
N/A N/A N/A 

N/A N/A N/A 

6U 6U 8 
N/A N/A N/A 

N/A N/A N/A 

6U 6U 4J 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

6U 6U 6U 
N/A N/A N/A 

--
N/A N/A N/A 

6U 6U 6U 

N/A N/A N/A 

N/A N/A N/A 

6U 6U 1 J 

N/A N/A N/A 

N~A N/A N/A 

6U 6U 6U 
- -

N/A N/A N/A 

N/A N/A N/A 

6U 2J 7 

N/A N/A N/A 

N/A N/A N/A 

6U 6U 4J 
N/A N/A N/A 

N/A N/A N/A 

6U 2J 5J 

N/A N/A N/A 

N/A N/A N/A 
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2,800,000 8,800,000 530 18,000 880,000 320,000 
770,000 2,000,000 30 7,800 790,000 320,000 
UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG 

*°120,000 

12 U 10 JB 6U 11 B 6U 6U 
-N/A N/A N/A N/A N~ N/A--

N/A N/A N/A N/A N/A N/A 
-"-

13 U 30 B 6U 21 B 1 J 6U 
N/A N/A N/A N/A N/A N/A 

-
N/A N/A N/A N/A N/A N/A 

12 U 11 J 1 J 3JS--6U- r----a U--

N/A N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A N/A ---- ._-----
N/A N/A N/A N/A N/A N/A 

13 U 6J 6U 2 JB 6U 6U 
N/A N/A N/A N~- "-NTA- -- N/A--

N/A N/A N~-----~--- -WA-- ---r;j/A--

12 U 10 J 6U 3J8 6U 6U 
--N/A N/A N/A N/A N/A N/A 

N/A N/A N/A 
"--

N/A NiA-- ---N/A -

12 U 8J 6U 2JB 6U 6U 
N/A N/A N/A N/A-- -N7A N/A 

N/A N/A N/A N/A N/A N/A 
12U- 4J 6U 2 JB 6U- --6U-

---
N/A N/A N/A -- ----N/A--- I--NTA-1--N7A"--

---
N/A N/A N/A---I-----N~---r-NiA-I--N~ 
12 U 15 2J ---108----i--

2J 2J 
_.-- . -

N/A N/A N/A N/A N/A N/A -------f----,---
N/A N/A N/A N/A N/A N/A 

- --
12 U 7J 6U 4JB 6U 6U --
N/A N/A N/A N/A N/A N/A 

N/A N/A N/A 
c-----

N/A N/A N/A--

12 U 8 JB 2J 21 B 6U 2J --1--- ------
N/A N/A N/A N/A N/A N/A ---
N/A N/A N/A N/A N/A N/A 

06/26/2000 



ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 

10 DATE # (in inches) 

MFAICS217 1/13/98 118 12 - 18 
MFAICS218 1/13/98 118 24 - 36 
MFAICS219 1/13/98 117 0-12 

MFAICS220 1113/98 117 12 - 18 
MFAICS221 1/13/98 117 24 - 36 
MFAICS222 1/14/98 106 0-12 
MFAICS223 1/14/98 106 12 - 18 
MFAICS224 1/14/98 106 24 - 36 

MFAICS225 1/15/98 116 0-12 

MFAICS226 1/15/98 116 0-12 

MFAICS227 1/15/98 116 12 - 18 
MFAICS228 1/15/98 116 24 - 36 
MFAICS229 1116/98 96 0-12 

MFAICS230 1/16/98 96 12 - 18 
MFAICS231 1/16/98 96 24 - 36 

MFAICS232 1/16/98 97 0-12 

MFAICS233 1/16/98 97 12 - 18 
MFAICS234 1/16/98 97 24 - 36 

-
MFAICS235 1/19/98 98 0-12 

MFAICS236 1/19/98 98 12 - 18 
MFAICS237 1/19/98 98 24 - 36 
MFAICS238 1/20/98 99 0-12 

MFAICS239 1/20/98 99 12 - 18 
MFAICS240 1/20/98 99 24 - 36 

MFAICS241 1120/98 109 0-12 

MFAICS242 1/20/98 109 12 - 18 
MFAICS243 1/20/98 109 24 - 36 
MFAICS244 1/21/98 108 0-12 

MFAICS245 1/21/98 108 12 - 18 
MFAICS246 1/21198 108 24 - 36 
MFAICS247 1/21/98 108 24 - 36 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

-

TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWCCRANE 

EXPLOSIVES 

DNB HMX NITROBENZENE PETN RDX 

68,000 34,000,000 94,000 250 17,000 
6,500 3,300,000 18,000 250 4,000 

UG/KG UG/KG UG/KG UG/KG UG/KG 
**40,000 

N/A N/A N/A N/A N/A 
250U -- 1180 J 260 U N/A 1230--

246 U 17500 256 U N/A 765000 

NiA N/A N/A N/A N/A 
238 U 3250 248 U N/A 6680 

12200 U 217000 12700 U N/A 1920000 
N/A N/A N/A N/A N/A 

237 U 2120 J 246 U N/A 12800 --

234 U 5600 243 U N/A 5410 

239 U 4820 249 U N/A 4950 
N/A N/A N/A N/A N/A 

248 U 1020J 257 U N/A 1600 

12100 U 121000 12600 U N/A 1210000 
N/A N/A N/A N/A N/A 

248 U 4280 257 U N/A 20600 
-

11800 U 112000 12300 U N/A 1010000 

N/A N/A N/A N/A N/A 

24&U 24400 257 U N/A GT 189000 E 

11700 U 121000 12100 U N/A 1160000 
N/A N/A N/A N/A N/A 

239 U 4330 249 U N/A 25200 

1250 U 38100 1300 U N/A GT 329000 E 

N/A N/A N/A N/A N/A 
1230 U 5880 J 1280 U N/A 69000 

-
239 U 6930 249 U N/A 16500 
N/A N/A N/A N/A N/A 

1240 U 3900 J 1290 U N/A 7590 

245 U 36100 255 U N/A 1260000 

N/A N/A N/A N/A N/A 
239U 1890J 249 U N/A 2660 

229U 1750 J 238 U N/A 2160 
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TNB TETRYL TNT 

34,000 6,800,000-
f---

64,000 
3,300 650,000 15,000 

UG/KG UG/KG UG/KG 

N/A N/A N/A 
,------2500- 650 U 188 J 

246 U 640U 17000 
.---------~ -.-- -------

N/A N/A N/A 
238-U 619 U 105 J 

12200 U 31900 U 159000 
--N7A---- --N/A' N/A 

'---237 U 616 U GT 260000 E 
234 U --

_. 
607U I 694 

I 

239 U 622U 576 I -N/A N/A N/A --I 248 U 644U 257 
--121 00 U-- 31600 U 224000 

N/A N/A N/A 

552 644 U 2490 

11800U- 30800 U 359000 
N/A N/A N/A 

1670 
--
~m- GT 257000 E 

-117000-r-3640bu 913000 
--N/A - N/A N/A 

---13000-- --622U-- GT 172000 E 
-sfoj-- -3250U-' 184000 

N/A -- -N/A--' N/A 
4670-- 3200 U 124000 ---_. __ .----1--------
244 J 622 U 8560 

-! .-._- ---
N/A N/A N/A 

1240-U 3220 U·-f-- 1610 
--245U 637 U ~- 1~/~ --J . --c---------

N/A N/A 
239 U 622 U 824 P 

I 

229 U 596 U 2010 P 
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ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 

10 DATE # (in inches) 

MFAICS217 1/13/98 118 12·18 
MFAICS218 1/13/98 118 24·36 
MFAICS219 1/13/98 117 0·12 

MFAICS220 1/13/98 117 12·18 
MFAICS221 1/13/98 117 _ 24 - 36 
MFAICS22i- -1/14198 106- ----;;-

0-12 
MFAICS223 -1/14/98-~66-- -12-.-18 

MFAICS224 1/14/98 
f--

Hi6 24:36 

MFAICS225 1/15/98 116 0-12 
MFAICS226 1/15/98 116 0-12 
MFAICS227 1/15/98 116 12 - 18 
MFAICS228 1/15/98 116 24 - 36 
MFAICS229 1/16/98 96 0-12 

MFAICS230 1/16/98 96 12 - 18 

MFAICS231 1/16/98 96 24 - 36 
MFAICS232 1/16/98 97 0-12 

MFAICS233 1/16/98 97 12 - 18 
MFAICS234 1/16/98 97 24 - 36 
MFAICS235 1/19/98 98 0--12 

MFAICS236 1/19/98 98 12 - 18 
MFAICS237 1/19/98 98-r-Z4 - 36 

MFAICS238 1120/98 99 0-12 
MFAICS239 1/20/98 ~f9- 12 - 18 
MFAICS240 1/20/98 99 24 --36 
MFAICS241 1/20/98 109 0-12 
MFAICS242 1/20/98 109 12 - 18 
MFAICS243 1/20/98 109 24 - 36 
MFAICS244 1/21/98 108 0-12 

MFAICS245 1121/98 108 12 - 18 
MFAICS246 1121/98 108 24 - 36 
MFAICS247 1/21/98 108 24 - 36 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWCCRANE 

EXPLOSIVES 

2,4·DNT 2,6·DNT 2·Am DNT 4·Am DNT 2·NT 3·NT 

1,400,000 680,000 1,400,000 680,000 6,800,000 6,800,000 
130,000 65,000 130,000 65,000 650,000 650,000 
UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG 

N/A N/A N/A N/A N/A N/A 
2500---- 260 U -- 250U--~-t---40'r-- ----U>OU--- ----25ifU--

246 U 256-U 569 1890 24!ru-- c-------
246U

----
----1------ - --- ---.-----------

.N/A N/A N/A N/A N/A N/A 
238 U 248 U 238 U r--- 238U 238 U c----- 238 U 

- 12200-0--- 1--- 12700 U 12200 0----- -----17500--1-- 12200LJ-- f----- 12200 U--
-----N7A ------ -----N/A N/A ------ ---NlA---- -- N/A'--- ------N/A ,-----

---237U--- 246 U 237U--r--- 237 U 2370 237 U 
-- --~-- -,~--- --------------- ----- ,.~- 1----

234 U 243 U 234 U 618 234 U 234 U ------ --.---------
239 U 249 U 239 U 574 239 U 239 U 

-
N/A N/A N/A N/A N/A N/A 

248U 257 U 248 U 248 U 248 U 248U--

12100 U 12600 U 12100 U 12100 U 12100 U 12100 U 

N/A N/A N/A N/A N/A N/A 
-

248 U 257 U 248 U 923 646 P 248U 

1.1800 U 12300 U 11800 U 11800 U 11800 U -T1800D---

N/A N/A N/A N/A N/A N/A 
248 U 257 U 248 U 248U 248U----~8U--

1--, 
11700 U 12100 U 11700 U 11700 U 11700U-- ------ 11700 U 

N/A ----N/A N/A N/A N/A N/A --
239 U 249U--i---:rB40---- 239 U 239U--1----

239 
U--~ 

1250U- 1300 U 1250 U--- 1----1'250 U 1290 
-- ~-----125(rD---

N/A 
--

N/A N/A N/A N/A-- ----N/A --

1230 U 
-

1280 U 1230 U 1230 U 1230 U--'-- 1230 U --1--------------- _._. ____ ' ___ m 

239U 249 U 934 P 239 U 239 U 239U 

N/A N/A N/A N/A N/A N/A 
1240 U 1290 U 1240 U 1240 U 1240 U ---f240U--

245 U 255 U 573 P 1360 245 U 245U 
---------

N/A N/A N/A N/A N/A N/A ----------
239U 249 U 289 P 357 P 239U 239 U ------- - -_ .. _------
373 238 U 1220 P 1170 229 U 229 U 
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1 

4·NT I 

6,800,000 I 

650,000 
UG/KG 

N/A 
----250 (T--
---246U--
.~---.-----~~----

N/A 
238U--

--f2200U--
----l-iiA---

237 U 
-----

234 U 
f-----

239U 
N/A 

i--
248

-
U

-

12101)"U 

N/A 

248 U 
r--n800U-

N/A 
-248U-

11700-0--
---NtA 

--239U--
----1250 0--
~/A--

1230U---
f------------.. 

239 U 
N/A 

-f240U--

245U--
---

N/A -------
239 U -, 
229 U 
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TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWCCRANE 

ANALYTE ALUMINUM 
1M Industrial Cleanup Goal (Human Health) 100,000,000 

1M Residential Cleanup Goal (Human Health) 77,000,000 
Units of Measurement UG/KG 

SITE SAMPLE GRID DEPTH 

10 DATE # (in inches) 

MFAICS217 1/13/9B 118 12 - 18 N/A 
MFAICS218 1/13/98 ~8-' ~36- ---N/A----

MFAICS219 1/13/98 117 0-12 -N/A----
1-------

MFAICS220 1/13/98 117 12 - 18 N/A 
MFAICS221 1/13/98 --1~ 24-=36-I----N/A

-

MFAICS222 1/14/98 106 0-12 N/A 

MFAICS223 1/14/98 106 12 - 18 l---'N7A--

MFAICS224 1/14/98 106 24 - 36 N/A 

MFAICS225 1/15/98 116 0-12 N/A 

MFAICS226 1/15/98 116 0-12 N/A 

MFAICS227 1/15/98 116 12 - 18 N/A 
MFAICS228 1/15/98 116 24 - 36 N/A 

MFAICS229 1/16/98 -
1---

96
---- -O-lT--' ----N/A--

MFAICS230 1116/98 96- 12-fa --
N/A 

MFAICS231 1/16/98 96 24 - 36 N/A 

MFAICS232 1/16/98 97 0-12 N/A 

MFAICS233 1/16/98 97 12 - 18 N/A 
MFAICS234 1/16/98 97 24 - 36 N/A 

MFAICS235 1/19/98 98 0-12 N/A 
MFAICS236 1/19/98 98 12 - 18 N/A 

MFAICS237 1/19/98 
-

98 24 - 36 N/A 

MFAICS238 1/20/98 99 0-12 N/A 

MFAICS239 1/20/98 99 12 - 18 N/A 

MFAICS240 1/20/98 99 24 - 36 N/A 

MFAICS241 1/20/98 109 0-12 N/A 

MFAICS242 1/20/98 109 12 - 18 N/A 
MFAICS243 1/20/98 109 24 - 36 N/A 

I MFAICS244 1/21/98 108 0-12 N/A 

MFAICS245 1/21/98 108 12 - 18 N/A 

MFAICS246 1/21/98 108 24 - 36 N/A 

MFAICS247 1/21/98 108 24 - 36 N/A 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

METALS 
ARSENIC BARIUM CADMIUM CHROMIUM 

2,400 100,000,000 850,000 450,000 
320 5,300,000 38,000 210,000 

UG/KG UG/KG UG/KG UG/KG 
**100,000 **2,000,000 **20,000 **100,000 

N/A N/A N/A N/A 
-----Ni~- 93500 60U-- 14600 N 
---N/A - -~7300 601r-e---- 14400 N 
-,--_._._--- '----,--- ----"'_. ---

N/A N/A N/A N/A 
,-, N/A --- ---:7380Cj'- '--SOIJ--I--ffHio N 

N/A 66800 2408- --15900 N* 
--

N/A N/A N/A- N/A 
- N/A 70600 60 U 17600 N* 

--
N/A 73400 300 B 15600 N* 

N/A 70500 130 B 16200 N* ,-,--,- ----
N/A N/A N/A N/A 

- --NiA---- ---:-50700-- 1----60 U 17300 N* 
----N/A --- -' 6140iY--1--5 00-- -21300N* 
-----N/A -- --NIA---1----NlA-- ---NiA 

N/A 70700 60 U 17800 N* 

N/A 54700 430 B 13700 N* 

N/A N/A N/A N/A 

N/A 71000 60U 16600 N* 

N/A 93200 60B 17900 N* 

N/A N/A N/A N/A 

N/A 70200 60U 12900 N* 

N/A 81400 150 S- 13800 E 

N/A N/A N/A N/A 

N/A 75300 60U 14200 E 

N/A 78500 60U 15000 E 

N/A N/A N/A N/A 
N/A 79800 60 U 13500 E 

N/A 78600 60 U 16600 

N/A N/A N/A N/A 

N/A 66600 60 U 15800 

N/A 57900 60 U 15200 
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LEAD MERCURY SELENIU~ SILVER 
1,000,000 510,000 

-----
8,500,000 8,500,000 

400,000 23,000 380,000 380,000 
UG/KG UG/KG UG/KG UG/KG 

**100,000 **4,000 **20,000 **100,000 

N/A N/A I N/A N/A 
14200 E ' -- -~;; -ti~ , -~-25000 E N/A -I 

-I 
N/A 

NfA =-~fA N/A i 

10600 E -- -N/A-- --NT;;:--I---NlA---1 
54800 E- -NTA NTA-- --N~--
NlA----- ----NlA-- --NlA---- i---Nl;;:----

11500 E "N/A fl- I----mA---
i--~--' 

32900 E _,_"t}/A___ N!~ ___ N/A -,-- '-----------, 
20400 E __ ~~~ ___ ~,, __ N!~ ___ N/A --------

N/A N/A N/A N/A 
10600 E -- ---N/A-- ---N/A -'N7A--
27600 E---- --N/A N/A --N~ 

N/A ----N/A -- --N/A --'-- N/A--

1240d-e----I---N/A N/A --- N/A 
18900 E--f----

N/A
- '---N/A -. N/A 

N/A N/A 
---N/A N/A 

18900 E --I---N/A N/A -. ~-NlA"--

17900 E t---'N/A' N/A N/A 
--

N/A N/A N/A N/A 
12000 E--- r--N/A --- -----N/A-- ~--

24700e-f--N/A N/A N/A 

N/A -I---NO~;-- --N/A r~lA---

11500 E 
r---

N/A I N/A N/A 
'-------t-------------------

17400 E N/A N/A !'I/A -- --, 
N/A N/A N/A N/A 

15600 E--t----
N/A
-- --N/A N/A 

.. -

13900 
---t----

N/A 
.- -N/A ---- N/A---

N/A-
--,---- --

N/A N/A N/A - ------, 
11300 N/A N/A N/A ---- -,-- ---------r------'-- --------
9800 N/A N/A N/A 
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TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWCCRANE 

TCLPMETALS 
ANALYTE TCLP ARSENIC TCLP BARIUM TCLP CADMIUM TCLP CHROMIUM TCLPLEAD 

1M Industrial Cleanup Goal (Human Health) 
1M Residential Cleanup Goal (Human Health) 

Units of Measurement 
SITE SAMPLE GRID DEPTH 

10 DATE # (in inches) 

MFAICS217 1/13/98 118 12 - 18 
MFAICS218 1/13/98 118 24 - 36 
MFAICS219 1113/98 117 0-12 

MFAICS220 1/13/98 117 12 - 18 
MFAICS221 1/13/98 117 24 - 36 
MFAICS222 1/14/98 106 0-12 

MFAICS223 1/14/98 106 12 - 18 

MFAICS224 1/14/98 106 -- 24 - 36 

MFAICS225 1/15/98 116 0-12 

MFAICS226 1/15/98 116 0-12 

MFAICS227 1115/98 116 12 - 18 
MFAICS228 1/15/98 116 24 - 36 

MFAICS229 1/16/98 96 0-12 

MFAICS230 1/16/98 96 12 - 18 

MFAICS231 1/16/98 96 24 - 36 
MFAICS232 1/16/98 97 . 0 - 12 

MFAICS233 1/16/98 97 12 - 18 
-

MFAICS234 1/16/98 97 24 - 36 

MFAICS235 1/19/98 98 0-12 

MFAICS236 1/19/98 98 12 - 18 

MFAICS237 1/19/98 98 24 - 36 

MFAICS238 1/20/98 99 0-12 

MFAICS239 1/20/98 99 12 - 18 

MFAICS240 1/20/98 99 24 - 36 

MFAICS241 1/20/98 109 0-12 

MFAICS242 1/20/98 109 12 - 18 
MFAICS243 1/20/98 109 24 - 36 
MFAICS244 1/21/98 108 0-12 

MFAICS245 1/21/98 108 12 - 18 
MFAICS246 1/21/98 108 24 - 36 
MFAICS247 1/21/98 108 24 - 36 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

UG/L 
5,000 

N/A 
2.1 U 

4.8 B 

N/A 
2.1 U 

2.1 U 

N/A --f--

2.2 B 

2.9 B 

2.1 U 

N/A 
2.1 U 

2.1 U 

N/A 
2.1 U 

2.1 U 

N/A 
2.1 U 

2.1 U 

N/A 
2.1 U 

2.1 U 

N/A 
2.1 U 

2.1 U 

N/A 
2.1 U 

2.1 U 

N/A 
2.1 U 

2,1 U 

UG/L UG/L UG/L UG/L 
100,000 1,000 5,000 5,000 

N/A N/A N/A N/A 
1630 EN 0.420 B 1 U 2.1 B 

1670.EN 0.830 B 1.1 B 1.9 B 

N/A N/A N/A N/A 
3300 EN 0.530 B 1.8 B 20.6 B 

1600 1.8 B 1 B 33.9 ENB 

N/A N/A N/A N/A 
1170 0.3 U 1 B 6.7 ENB 

1550 1.1 B 1 U 4.2 ENB 

1450 1.1 B 1 U 3.6 ENB 
-

N/A N/A N/A N/A 
-- 1320 0.3 U 1 U 5.5 ENB 

1390 1.4 B 1.5 B -7.2 ENB 

N/A N/A N/A N/A 
1430 0.680 B 1,7 B 5.5 ENB 

1380 0.530 B 1 U 1.9 ENB 

N/A N/A N/A N/A 
1240 0.3 U 1 B 1.8 ENB 

-
1500 0.730 B T2B- 150 EN 

N/A N/A N/A N/A 
1680 0.3 U 1.4 B 3.9 ENB 

1310 N* 1.1 N*B 2.8 N*B 157 EN 

N/A N/A N/A N/A 
1630 N* 0.610 N*B 1.8 N*B 32ENB 

1300 N* 2.6 N*B 2.5 N*B 6.9 ENB 

N/A N/A N/A N/A 
1320 N* 0.340 N*B 1.9 N*B 5.7 ENB 

1010 E 0.420 B 2B 2.3 B 

N/A N/A N/A N/A 
1100 E 0.510 B 2.7 B 377 

1330 E 0.3 U 3B 4.5 B 
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TCLP MERCURY TCLP SELENIUM TCLPSILVER 

--

UG/L' UG/L UG/L 
200 1,000 5,000 

N/A N/A +-~~--1 U 3,4U I 1 U _ 
1 U 3.4 U 1 U 

-
N(A N/A N/A 
1 U ' 3.9 B ----:rrr--
1U 3.4-U I 1U 

l;JiA---- ~~-f~~~-~= 1 U . 
-- ------ ---,----

1 U 3.8 B 1 U ----. 
1.3 B 3.4 U 1 U _. -
N/A N/A N/A 

---1'0-- --4:18--" ----fU--
-----1'0---- ---s.2S--- --1lT-" 

N7A~--t- N/A iil/A --
-1lf---~~2B 1U 
n-J--'3.4U 1U 

-
N/A N/A 

t==~/~ -
1 U 3.9 B 

1U 3.8 B 1 U 
. N/A- N/A I ~f~ __ '1 U 4.6 B 

1 U -- 3.4U I 1 N*U 
--N/A N/A N/A 

1 U 3.4 U fN*U-

1 U 3.4 U 1 N*U 

N/A N/A N/A 
1 U 3.4 U 1 N*U 

1 *U 3.4 U -ro----
N/A N/A N/A - ---'---
1 *U 3.4 U 1U ------_. 
1 *U 4.9 B 1 U 
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TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

- NSWC CRANE 

VOLATILES 

ANALYTE 1,1-DICHLOROETHANE 1,2-DICHLOROETHANE MEK MIBK ACETONE 

1M Industrial Cleanup Goal (Human Health) 
1M Residential Cleanup Goal (Human Health) 

Units of Measurement 
SITE SAMPLE GRID DEPTH 

ID DATE # (in inches) 

MFAICS248 1/21/98 111 0-12 
MFAICS249 1/21/98 111 12 - 18 
MFAICS250 1/21198 111 24 - 36 
MFAICS251 1/26/98 127 0-12 

MFAICS252 1/26/98 127 12 - 18 
MFAICS253 1/26/98 127 24 - 36 
MFAICS254 1/26/98 128 0-12 

MFAICS255 1/26/98 128 12 - 18 
MFAICS256 1/26/98 128 24 - 36 
MFAICS257 1/26/98 129 0-12 
MFAICS258 1/26/98 129 12 - 18 
MFAICS259 1/26/98 129 24 - 36 
MFAICS260 1/27/98 131 0-12 

MFAICS261 1/27/98 131 12 - 18 
MFAICS262 1/27/98 131 24 - 36 
MFAICS263 1/28/98 132 0-12 

-
MFAICS264 1/28/98 132 12 - 18 
MFAICS265 1/28/98 132 24 - 36 
MFAICS266 1/28/98 133 0-12 
MFAICS267 1128/98 133 24 - 36 
MFAICS268 1/28/98 133 12 - 18 
MFAICS269 1/28/98 133 I 24 - 36 
MFAICS270 1/29/98 135 0-12 

MFAICS271 1/29/98 135 12 - 18 
MFAICS272 1/29/98 135 24 - 36 
MFAICS273 1/29/98 135 30 - 36 
MFAICS274 1/29/98 134 0-12 
MFAICS275 1/29/98 134 12 - 18 

MFAICS276 1/29/98 134 24 - 36 
MFAICS277 1/30/98 137 0-12 

MFAICS278 1130/98 137 12 - 18 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

1,700,000 
500,000 
UG/KG 

**14,000 

N/A 

6U 
N/A 

N/A 

6U 
N/A 
N/A 

6U 

N/A 

N/A 

6U 
N/A 

N/A 

6U 

N/A 

N/A 

6U 
N/A 

N/A 

N/A 

6U 

N/A 

N/A 

6U 

N/A 
6U 
N/A 

6U 

N/A 

N/A 

6U 

550 27,000,000 2,800,000 8,800,000 
400 7,100,000 770,000 2,000,000 

UG/KG UG/KG UG/KG UG/KG 
**10,000 **4,000,000 

N/A N/A N/A N/A 
6U 3J 12 U 3 JB 
N/A N/A N/A N/A 
N/A N/A N/A N/A 

6U 6U 12 U 15 
N/A N/A N/A N/A 
N/A N/A N/A N/A 

6U 6U 12 U 12 U 

N/A N/A N/A N/A 
N/A N/A N/A N/A 

6U 6U 12 U 12 U 
N/A N/A N/A N/A 

N/A N/A N/A N/A 

6U 2J 12 U 12 U 

N/A N/A N/A N/A 
--
N/A N/A N/A N/A 

6U 6U 12 U 12 U 
N/A N/A N/A N/A 

N/A N/A N/A N/A 

N/A N/A N/A N/A 

6U 6U 12 U 2J 
------ -

N/A N/A N/A N/A 

N/A N/A N/A N/A 

6U 6U 12 U 8J 

N/A N/A N/A N/A 
6U 8 13 U 39 

N/A N/A N/A N/A 

6U 6U 12 U 6J 

N/A N/A N/A N/A 
-

N/A N/A N/A N/A 

6U 6U 12 U 7JB 
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CHLOROFORM METHYLENE CHLORIDE TOLUENE XYLENES 

530 18,000 880,000 320,000 
30 7,800 790,000 320,000 

UG/KG UG/KG UG/KG UG/KG 
**120,000 --

N/A N/A N/A N/A -- --- -----
6U 20B 6U 6U 
N/A N/A -NFA- -N1A-
N/A------------N~-----NiA- I\i7A---

---- --~----

2JB 3J 6U 2J 
N/A N/A N/A-- -N/A~] 
N/A N/A N/A N/A 

q 1 JB 2J 6U 6U 
N/A N/A N/A N/A 
N/A N/A N/A 

--~~J --
6U 2J 6U 
N/A N/A --:--r:iTA"- N/A I 

N/A N/A "NIA -- -;---1 
N/A 1 

6U 3J 6U 6U 

N/A N/A N/A- --N/A---

N/A N/A N7A""" ---WA--
.-- ------, 

2 JB 1 J 6U 6U 
N/A N/A --- N/A N/A 
N/A-- ----'NiA----- --N/A- --NTA---
N/A N/A N/A- -N/A-

1 JB -- 2J ---ifU- -slT--
N/A -----N/A N/A N/A 

--

N/A 
-

N/A N/A--r-N/A--
--

6U 6U 6U 6U --- --
N/A N/A N/A N/A 
6U 2J 6U 6U 
N/A NiA N~ r-- N/A---

1 JB 2J -- -6U- ---au---
N/A N/A N/A N/A 

N/A N/A N/A N/A 

6U 2J 6U 6U 
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ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 

ID DATE # (in inches) 

MFAICS248 1121198 111 0-12 
MFAICS249 1121198 111 12 - 18 
MFAICS250 1/21/98 111 24 - 36 

TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWC CRANE 

EXPLOSIVES 
DNB HMX NITROBENZENE PETN RDX 

68,000 34,000;000 94,000 250 17,000 
6,500 3,300,000 18,000 250 4,000 

UG/KG UG/KG UG/KG UG/KG UG/KG 
"40,000 

244U 1640 J 254 U N/A 746 J 
N/A N/A N/A N/A N/A 

235 U 2060U 244 U N/A 939U 
MFAICS251 1/26/98 127 0-12 -- 250U-- -----48200 260 U NIA 563000 

.. 
MFAICS252 1/26/98 127 12 - 18 
MFAICS253 1/26/98 127 24 - 36 
MFAICS254 1/26/98 128 0-12 

MFAICS255 1/26/98 128 12 - 18 
MFAICS256 1126/98 128 24 - 36 
MFAICS257 1/26/98 129 0-12 

MFAICS258 1/26/98 129 12 - 18 
MFAICS259 1/26/98 129 24 - 36 
MFAICS260 1/27/98 131 0-12 

MFAICS261 1/27/98 131 12 - 18 

MFAICS262 1/27/98 131 24 - 36 
MFAICS263 1/28/98 132 0-12 

MFAICS264 1/28/98 132 12 - 18 
MFAICS265 1/28/98 132 24 - 36 
MFAICS266 1/28/98 133 0-12 
MFAICS267 1/28/98 133 ~:36 

MFAICS268 
-

1/28/98 133 
-- - 12 - 18 

MFAICS269 1/28/98 133 24 - 36 
MFAICS270 1/29/98 135 0-12 

MFAICS271 1/29/98 135 12 - 18 
MFAICS272 1/29/98 135 24 - 36 
MFAICS273 1/29/98 135 30 - 36 

MFAICS274 1/29/98 134 0-12 

MFAICS275 1/29/98 134 12 - 18 
MFAICS276 1129/98 134 24 - 36 
MFAICS277 1/30/98 137 0-12 

MFAICS278 1/30/98 137 12 - 18 

NSWC Crane - SWMU 12116 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

N/A 
250 U 

250 U 

N/A 

250 U 

250 U 

N/A 
250U 

250 U 

N/A 

250 U 

250 U 

N/A 
250 U 
250 U 
250 U 
N/A 

250 U 
250 U 

N/A 

250U 
N/A 

250 U 

N/A 

250 U 

250U 

N/A 

N/A N/A N/A N/A 
13200- 260 U N/A 2750 

134000 D 260-0-----
N/A 5820000 

N/A N/A N/A N/A 
4530 260 U N/A 8340 
13500 260 U N/A 10000 
N/A N/A N/A N/A 

1210 J 260 U N/A 4150 
95400 D 260 U N/A 1520000 

N/A N/A N/A N/A 

6960 260 U N/A 20800 
-- -

320000 D 266u N/A 8130000 
,--- --

N/A N/A N/A N/A 
5110 260U N/A 9830 
60200 260 U N/A 1430000 
32900 260U N/A 901000 

---- N/A N/A N/A N/A 

7040 260 U N/A 21200 

7200 260U N/A 33400 

N/A N/A N/A N/A 
6240 260 U N/A 13700 
N/A N/A N/A N/A 

67600 260 U N/A 3030000 

N/A N/A N/A N/A 

7500 260 U N/A 42700 

108000 DJ 260 U N/A 542000 D 

N/A N/A N/A N/A 
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I 

TNB TETRYL TNT 
I 34,000 6,800,000 64,000 

3,300 ,650,000 15,000 I 

UG/KG UG/KG UG/KG 
1-------

244 U 634L!._ 321 --------
N/A N/A N/A 

235U--- r-sWU- ---235U----

250-0-- --650U- -----H35T------
-- --

N/A N/A N/A 
i5CHT- --650U -- ----2501r---
250 U 6-50 U ----376----

-----------
N/A N/A N/A -------------

250 U 650 U 250U -- -- -- -------._-----
250 U 650U 250 U --- -------
N/A N/A N/A 

250 U - ---escfu-- ---25CftJ---

250 U 650U - --250-0"---

N/A N/A N/A 
-

250 U 650 U 143 J 

250 U -- -- 65Cf(j-- ---25iru-
-----------

N/A N/A N/A 
250 U --s5ou - ---- 2500---

250 U 650(f- --250U--

250-U- 650 U 250U---
N/A-- '-- N/A-- N/A 

.. 

250 tJ 650 U 
-- ------25dl-J-----

. 250 U· 
--,-------------

------- ::~~=t- 2i,( -~ N/A 

250 U 
N/A N/

ff 
WA . 

250 U 6~~U --. 2~~J-~_ 
N/A 

-
250U 650 U -25<f(J--

250U 650 U 154 J 

N/A N/A N/A 
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ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 

ID DATE # (in inches) 

MFAICS248 1/21/98 111 0-12 

MFAICS249 1/21/98 111 12 - 18 
MFAICS250 1/21/98 111 24 - 36 
MFAICS251 1/26/98 127 0-12 

MFAICS252 1/26/98 127 12 - 18 
MFAICS253 1/26/98 127 24 - 36 
MFAICS254 1/26/98 128 0-12 

MFAICS255 1/26/98 128 12 - 18 
MFAICS256 1/26/98 128 24 - 36 
MFAICS257 1/26/98 129 0-12 
MFAICS258 1/26/98 129 12 - 18 
MFAICS259 1/26/98 129 24 - 36 
MFAICS260 1/27/98 131 0-12 

MFAICS261 1127/98 131 12 - 18 
MFAICS262 1/27/98 131 24 - 36 

MFAICS263 1/28/98 132 0-12 

MFAICS264 1/28/98 132 12 - 18 
MFAICS265 1/28/98 132 24 - 36 

MFAICS266 1/28/98 133 0-12 
MFAICS267 1/28/98 133 24 - 36 

MFAICS268 1/28/98 133 12 - 18 
MFAICS269 1/28/98 133 24 - 36 

MFAICS270 f/29/98 135 0-12 

MFAICS271 1/29/98 135 12 - 18 
MFAICS272 1/29/98 135 24 - 36 
MFAICS273 1/29/98 135 30 - 36 
MFAICS274 1/29/98 134 0-12 
MFAICS275 1/29/98 134 12 - 18 
MFAICS276 1/29/98 134 24 - 36 
MFAICS277 1/30/98 137 0-12 

MFAICS278 1/30/98 137 12 - 18 

NSWC Crane - SWMU 12116 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWC CRANE 

EXPLOSIVES 

2,4-DNT 2,6-DNT 2-Am DNT 4-AmDNT 

1,400,000 680,000 1,400,000 680,000 
130,000 65,000 130,000 65,000 
UG/KG UG/KG UG/KG UG/KG 

244 U 254 U 257 P 307 

N/A N/A N/A N/A 
235 U 244U 235 U 235 U 

250 U 260U 250 U 250 U 

N/A N/A N/A N/A 
250 U 260 U 250 U 368 

250 U 260 U 377 P 488 P 

N/A N/A N/A N/A --f--
250 U 260U 250 U 250 U 

250 U 260U 250 U 250 U 

N/A N/A N/A N/A 
250 U 260 U 250 U 250U 

250 U 260U 250U 250 U 

N/A N/A N/A N/A 

250 U 260 U 250U 250 U 

250 U 260 U 346JP 250U 

N/A N/A N/A N/A 
250U 260 U 250 U 250 U 

250 U 260 U 239 J 250 U 

250 U 260U 192 J 321 

N/A N/A N/A N/A 

250 U 260U 197 J 250 U 

250 U 260U 250 U 472 P 

N/A N/A N/A N/A 

250 U 260U 341 250U 
N/A N/A N/A N/A 

250 U 260 U 307 P 250U 

N/A N/A N/A N/A 

250 U 260 U 250U 250 U 

250 U 260 U 250 U 425 

N/A N/A. 1__ _ ___ N/A N/A 
- ---
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2-NT 3-NT 4-NT 

6,800,000 6,'800,000 6,800,000 
650,000 650,000 650,000 

-
UG/KG UG/KG UG/KG r--------

--i 

244 U 244 U 244 U ,--
N/A N/A N/A 

235 U 235 U 235 U----
250 U 250U-- ---2501)---

f-- ---~----

N/A N/A N/A 
250U 250 U 25DU--

250U 250U- ---2500--
--------

N/A N/A N/A -- ------- ---.---
250U 250 U 250 U 

250 U 250U 250 U 
N/A N/A N/A 

250 U 250U --250U -

25DU 250 U 250U 

N/A N/A N/A 

250 U 250U -250U---

250 U 250 U 25Cf-u-

N/A N/A N/A 
250U 250 U 250 U 

250U 250 U -2SO-U--

250U 250 U 25CfO--

N/A N/A -- ---N/A -._-

25(fU 250 U ----2500--

250U 250 U 250 U 

N/A N/A N/A -
250U 250 U 250U 
N/A N/A N/A 

250 U 250U--- 250U 

N/A N/A N/A 

250 U 250U 250U 

250 U 250 U 250 U ._------ ------
N/A N/A N/A 
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ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 

10 DATE # (in inches) 

MFAICS248 1/21/98 111 0-12 
MFAICS249 1/21/98 111 12 - 18 
MFAICS250 1/21/98 111 24 - 36 
MFAICS251 1/26/98 127 0-12 

MFAICS252 1/26/98 127 12 - 18 
MFAICS253 1/26/98 127 24 - 36 
MFAICS254 1/26/98 128 0-12 

MFAICS255 1/26/98 128 12 - 18 

MFAICS256 1/26/98 128 24 - 36 
MFAICS257 1/26/98 129 0-12 
MFAICS258 1/26/98 129 12 - 18 
MFAICS259 1/26/98 129 24 - 36 
MFAICS260 1/27/98 131 0-12 
MFAICS261 1/27/98 131 12 - 18 
MFAICS262 1/27/98 131 24 - 36 
MFAICS263 1/28/98 132 0-12 

MFAICS264 1/28/98 132 12 - 18 
MFAICS265 1/28/98 132 24 - 36 

MFAICS266 1/28/98 133 0-12 

MFAICS267 1/28/98 133 24 - 36 
MFAICS268 1/28/98 133 12 - 18 

MFAICS269 1/28/98 133 24 - 36 

MFAICS270 1/29/98 135 0-12 

MFAICS271 1/29/98 135 12 - 18 
MFAICS272 1/29/98 135 24 - 36 
MFAICS273 1/29/98 135 30 - 36 
MFAICS274 1/29/98 134 0-12 
MFAICS275 1/29/98 134 12 - 18 
MFAICS276 1/29/98 134 24 - 36 
MFAICS277 1/30/98 137 0-12 

MFAICS278 1/30/98 137 12 - 18 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE E·1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWC CRANE 

METALS 
ALUMINUM ARSENIC BARIUM CADMIUM CHROMIUM 

100,000,000 2,400 100,000,000 850,000 450,000 
77,000,000 320 5,300,000 38,000 210,000 

UG/KG UG/KG UG/KG UG/KG UG/KG 
**100,000 **2,000,000 **20,000 **100,000 

N/A N/A 67200 60 U 14100 
N/A N/A N/A N/A N/A 
N/A N/A 76000 60U 14300 

N/A N/A 75700 590 13000 

N/A N/A N/A N/A N/A 
N/A N/A 49700 4408 16900 

N/A N/A 72100' 570'-- 17000 
--

N/A N/A N/A N/A N/A 

N/A N/A 73400 4408 15800 

N/A N/A 74600 510 20100 

N/A N/A N/A N/A N/A 
N/A N/A 59700 520 17900 

N/A N/A 43400 620 14700 
N~ r---N/A N/A N/A N/A 

' .-

N/A N/A 65500 570 14900 

N/A N/A 66000 66'0'----:rt200N 

N/A N/A N/A N/A N/A 
N/A N/A 76800 60U 17500 N 

N/A N/A 116000 2500 42600 N 
N/A N/A 133000 3600 48000 N 

N/A N/A N/A N/A N/A 

N/A N/A 72900 60U 16400 N 

N/A N/A 92700 60U 15600 N 

N/A N/A N/A N/A N/A -- -
N/A N/A 93900 60 U 14900 N 
N/A N/A N/A N/A N/A 

N/A N/A 70900 60U 12400 N 

N/A N/A N/A N/A N/A 
N/A N/A 63900 60U 17300 N 
N/A N/A 60700--f---

60U 17700 

N/A N/A N/A N/A N/A 
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LEAD MERCURY SELENIUM SILVER 
1,000,000 510,000 8,500,000 _~2.QO,OOO 
400,000 23,000 380,000 380,000 
UG/KG UG/KG UG/KG UG/KG 

**100,000 **4,000 **20,000 **100,000 

17600 N/A N/A N/A ,-- ----N/A N/A N/A N/A i 

11100 --'N/A N/A 
, 

N/A 
12900 ---N/A N/A 

--~-N/A ---I 
,-~--

N/A N/A N/A N/A 
18500 -N/A--1--- N/A-----N/A ----I 

---N/A-r---N/A 
------1 11700 -- N/A 
--------

N/A N/A N/A N/A 
- ,-f-----------"---'-
11800 N/A N/A N/A 

-~-.~------ -------,,--+-------,---, 
17000 N/A 

--- ~~ -j-~~~,=-~--N/A N/A 
11700 -'N1A--
12400 -----'NiA- --''NlA-- ------N'iA-----

N/A N/A N/A --N/A---

11900 r--N/A --1---lii7~-t---
N/A 

,--

16900 N-- ----'N1A--t-----N/A 
-- --N/A --

-------C---' --' 
N/A N/A N/A N/A 

13200 N N/A N/A -'-N~--

49800 N N7A N/A N/A--
69000 N ' N/A N/A --N/A---

N/A I--N/A N/A '--NiA--
11600 N ----N~ -NlA-- '-NlA--'-
25600 N Nj~- --

N/A N/A 
-,,-- ------

N/A N/A N/A N/A -----r-'-------- ,,----_._. 
12100 N N/A N/A N/A 

N/A -'NiA- --NlA-- ----Ni'A--
15700 N--~lA'--- N/A -- -~A--
- N/A --NiA--t-----,.:v;.;;;--- --N/P;--

17000 N N/A ~/A-- --N/A--' 
12600 N/A N/A N/A 

---- -'--- ---,-----, 
N/A N/A N/A N/A 
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TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWC CRANE 

TCLPMETALS 
ANAL YTE TCLP ARSENIC TCLP BARIUM TCLP CADMIUM I TCLP CHROMIUM TCLP LEAD TCLP MERCURY I TCLP SELENIUM -+-TCLP SILVE:R_

I 
1M Industrial Cleanup Goal (Human He~ltDJ 

1M Residential Cleanup Goal (Human Health) 
UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L 

SITE 5,000 100,000 1,000 5,000 5,000 200 1,000 5,000 

10 DATE # I (in inches) 

I 
MFAICS248 1/21/98 111 0 -12 2.1 U 1200 E 0.540 B 2.1 B 5.3 B 1 'U 5.7 B -'_~ __ _ 
MFAICS249 1/21/98 111 12 - 18 N/A N/A N/A N/A N/A N/A N/A J N/A 
MFAICS:/!'lO 1/21/98 111 24 - 36 2.1 U 1400 E 0.330 B 2.4 B 4.2 B 1 'U 3.6 B ----nr--

MFAICS251 1/26/98 127 0-12 2.1U 1450 1.3B 1.1B 3.7B 1U· 3.4U 11J 

MFAICS252 1/26/98 127 12 - 18 N/A N/A N/A N/A N/A N/A N/A N/A 
MFAICS253 1/26/98 127 24 - 36 2.8 B 1250 1 B 1.2 B 4.6 B 1 U 3.4 U 1 U 

I MFAICS254 1/26/98 128 0 - 12 2.1 U 1400 0.560 B 1.4 B 5 B ---'--1 U 3.4 U 1 U I 
----

I MFAICS255 1/26/98_ 128 12 - 18 N/A N/A N/A N/A N/A N/~. N/AtI .... _______ ~/A __ . __ 
MFAICS256 1126/98 128 24 - 36 2.1 U 1680 1.2 B 1.5 B 7 B 1 U 3.4 U 1 U 

I 
MFAICS257 1/26/98 129 0-12 2.1U ._. 1150 0.920B 1B 8.9B 1.U·~-=3.4U __ ·--.,-u---I 
MFAICS258 1/26/98 129 12 - 18 N/A N/A N/A N/A N/A N/A N/A N/A 
MFAICS259 1126/98 129 24 - 36 3~7 B 989 2 B 1.2 B 12.1 B 1 U- 3-:'rD--- ---1"D 
MFAICS260 1/27/98 131 0 - 12 2.1 U 1210 f6 B 1.2 B 12 B- 1 U-··3.4 U -rU----
MFAICS261 1127/98 131 12 - 18 N/A N/A N/A N/A N/A N/~ --N/~- --N/A--
MFAICS262 1/27/98 131 24 - 36 2.1 U 1700 1.7 B 1.3 B 4.8 B 1 U 3.8 B 1 U ----
MFAICS263 1/28/98 132 0 -12 2.1 U 1120 EN' 0.440 NB 1.2 WB 1.6 NB fU----3.4-~ ----·-1 Wlr---

------I MFAICS264 1/28/98 132 12 - 18 N/A N/A N/A N/A. N/A N/A N/A N/A 
1_ MFAICS265 1/28/98 132 24-36 2.7B 1200EW 0.410NB 1 WU 2.2NB 1,U 3.4NU·- ----rjij·v---

MFAICS266 1/28/98 133 -0 -12 3.9 B 1530 EN' 16.2 N 9.1 N' 13.7 NB--I-----fD-- ----3.4 NU---I-----10W----

MFAICS267 1/28/98 133 24 - 36 2.1 U 2940 EW 11.9 N 7.7 W 8.3 NB 1 U 3:4NU- --2.8 WS-

r. MFAICS268 1/28/98 133 12 -18 N/A N/A N/A N/A N/A NIA---,--- N/A NfA . 
MFAICS269 1/28/98 133 - 24-36 2.1 U 1450EW 0.570NB 1.3N'B 1.5NB 1U'- 3.4NU 11\j*U----

I MFAICS270 1129/98 135 0 - 12 2.4 B 1120 EW 0.410 NB 1.2 WB 6.2 NB 1 U --'-- 3_.4 NU I 1.5 WB __ _ 

MFAICS271 1129/98 135 12 - 18 N/A N/A N/A N/A N/A N/A N/A j N/A 

MFAICS272 1/29/98 135 24 - 36 2.1 U 1550 EW 0.9 NB 4.1 WB 9.6 NB 1 u-~.~- 3.4 NU ---1N'U~= 
MFAICS273 1/29/98 135 30 - 36 N/A N/A N/A N/A N/A N/A RIA N/A 

MFAICS274 1129/98 134 0-12 2.1U 1450EW 0.480NB 1.9WB 1.3NB 1U 3.4NU 2.6WBj 
MFAICS275 1/29/98 134 12 -18 N/A N/A N/A N/A N/A NJA--·---NlA--- ---mA--1 

I MFAICS276 1/29/98 134 24-36 2.1 U 1300EW 0.370NB 1.2WB 2.4NB 1 U 3.4~ 4WB 
MFAICS277 1/30/98 137 0-12 2.3B 1410E 0.650B 1.2B 11.7B·-I----,ilJ----3.~+_---l:2B--

MFAICS278 1/30/98 137 12 - 18 N/A N/A N/A N/A N/A N/A . N/A 1--N/A-"----

NSWC Crane - SWMU 12116 
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TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWC CRANE 

VOLATILES 

ANALYTE 1,1-DlCHLOROETHANE 1,2-DICHLOROETHANE MEK MIBK ACETONE 

1M Industrial Cleanup Goal (Human Health) 
1M Residential Cleanup Goal (Human Health) 

Units of Measurement 
SITE SAMPLE GRID DEPTH 

ID DATE # (in inches) 

MFAICS279 1/30/98 137 24 - 36 
MFAICS280 1/30/98 138 0-12 
MFAICS281 1/30/98 138 12 - 18 
MFAICS282 1/30/98 138 24 - 36 
MFAICS283 2/2/98 139 0-12 
MFAICS284 2/2/98 139 12 - 18 
MFAICS285 2/2/98 139 24 - 36 
MFAICS286 2/2/98 140 0-12 

MFAICS287 2/2/98 140 12 - 18 
MFAICS288 2/2/98 140 12 - 18 
MFAICS289 212/98 140 24 - 36 
MFAICS290 213/98 142 0-12 
MFAICS291 2/3/98 142 12 - 18 

MFAICS292 2/3/98 142 24 - 36 

MFAICS293 2/2/98 HOLE 1 27 - 33 

MFAICS294 2/2/98 HOLE 1 27 - 33 
MFAICS295 212/98 HOLE 1 42 - 52 
MFAICS296 2/2/98 HOLE 1 78 - 88 
MFAICS297 2/2/98 HOLE 1 114-124 

MFAICS298 2/2/98 HOLE 2 20 - 28 
MFAICS299 2/2/98 HOLE 2 36 - 46 
MFAICS300 2/2/98 HOLE 2 80 - 90 
MFAICS301 2/2/98 HOLE 2 98 - 108 
MFAICS302 213/98 136 0-12 

MFAICS303 213/98 136 12 - 18 
MFAICS304 2/3/98 136 24 - 36 
MFAICS305 2/4/98 141 0-12 
MFAICS306 214/98 141 12 - 18 
MFAICS307 214/98 141 24 - 36 
MFAICS308 219/98 148 0-12 

MFAICS309 219/98 148 12 - 18 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

1,700,000 
500,000 
UG/KG 

**14,000 

N/A 
--N/A------

6U----
.-

N/A 

N/A 

6U 

N/A 
N/A 

6U 
6U 
N/A 
N/A 

6U 
---N/A ---

-------~ 

6U 
~----

6U 

6U 
5U 

~--~--

6U 

6U 

6U 

6U 
6U 
N/A 

6U 
N/A 

N/A 

6U 
N/A 

N/A 

6U 

550 27,000,000 2,800,000 8,800,000 
400 7,100,000 770,000 2,000,000 

UG/KG UG/KG UG/KG UG/KG 
**10,000 **4,000,000 

N/A N/A N/A N/A 
-----N/A N/A N/A N/A-
--6U---- -60-~-~2U 

NlA N/A-- N/A -N1A 

N/A N/A N/A N/A 

6U 6U 12 U 12 U 
-

N/A N/A N/A N/A 

N/A N/A N/A N/A 
-

6U 6U 12 U 13 B -
6U 6U 13 U 8 JB 

N/A N/A N/A N/A 

N/A N/A N/A N/A 

6U 6U 12 U 5 JB 
---;;fiA-- N/A 

-
N/A N/A --

6U 6U 12 U 12 U ----
12U-6U 6U 12 U ----_.- --

6U 6U 11 U 11 U 

5U 5U 11 U 11 U 

6U 6U 11 U 11 U 

6U 6U 12 U 12 U 
-

6U 6U 12 U 12 U 
-

6U 6U 11 U 11 U 
--

6U 6U 11 U 11 U 
N/A -- N/A N/A N/A 

6U 6U 13 U 4J8 
N/A N/A N/A N/A 

-
N/A N/A N/A N/A 

6U 6U 12 U 11 J 
N/A N/A N/A N/A 

N/A N/A N/A N/A 

6U 6U 12 U 16 
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CHLOROFORM METHYLENE CHLORIDE TOLUENE XYLENES 

530 18,000 880,000 320,000 
30 7,800 790,000 320,000 

~.---

UG/KG UG/KG UG/KG UG/KG 
**120,000 

N/A N/A N/A N/A 
--N7A--- -~ 

N/A ---N/A-- IWA---
6U -----2-J-~- 6U 6U --"'-

N/A ---- ------NIA------ ·_·N7A- ~---mA-

N/A N/A N/A --N/A---
6U ---- 1 J 60-- -6U--

N/A 
--r-----

N/A
--- '--i,I7A- -- N/A--

N/A 
-

N/A N/A 
r-

N/A 
.-

6U 6U 6U 6U 
6U 6U -- --6U-r-eu---' 
N/A N/A N/A N/A 
N/A N/A N/A-- -"N7A-
6U 

---
3 JB r----eU-- --6U--

N/A NiA N/A ~-. 
-------r--- -'---

6U 68 6U 6U ------- ---.--~---------1---'------- ~--~-~--, 

2 J8 78 6 U 6 U ----- --"- "'-----"--
6U 6U :-ij-t-~~----5U 68 
6U ---------------6-LT-r-6lT--108 .--- ------- -- ------
6U 88 6U 6U -- ----_._---- ------- --.----
6U 98 6U 6U 

--~.-~----~.- ------ -----,--
6U 6U 6U 
6U-- 6U 6U 6U 
N/A ----- N/A ----r:i/A- -NiA-

----r----------- 6U-- .--~-----

6U 3 J8 6U ------
N/A N/A N/A N/A 

---- 1--
N/A NfA N/A N/A f---------- ---- --_._.".-
6U 11 6U 6U 
N/A 

-
N/A N/A r-l,JiA--

N/A N/A Nt/>.- --N1A---
-~- -----13---- --1J-- .--_._-,-

6U 6U 

06/2612000 



TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWC CRANE 

ANALYTE DNB HMX 

1M Industrial Cleanup Goal (Human Health) 68,000 34,000,000 
--

1M Residential Cleanup Goal (Human Health) 6,500 3,300,000 
Units of Measurement UG/KG UG/KG 

SITE SAMPLE GRID DEPTH 

10 DATE # (in inches) 

MFAICS279 1/30/98 137 24 - 36 250 U 741 J 
MFAICS280 1/30/98 138 0-12 250 U -r---12900 

MFAICS281 1/30/98 138 12 - 18 N/A N/A 
MFAICS282 1/30/98 138 24 - 36 250U- ---12300 

MFAICS283 2/2/98 139 ! 0-12 250 U --- 1290000 
MFAICS284 2/2/98 --~-r--r2=l8 

----N~----- -- N/A--

MFAICS285 2/2/98--------r39----24 :-36 ---- f----2SOU--- -----4080----

MFAICS286 
,------- --1010000J-2/2/98 140 0-12 ----25i'f(r----

---140 ---r---c-:------ 1-------- --------" 
MFAICS287 2/2/98 12 - 18 N/A N/A 
MFAICS288 2/2/98 140 12 - 18-r----N~--- N/A 
MFAICS289 2/2/98 140 24 - 36 250 U 9110 
MFAICS290 2/3/98 142 0-12 250 U 765000 
MFAICS291 2/3/98 142 12 - 18 N/A N/A 
MFAICS292 2/3/98 142 24 - 36 250 U 15900 

MFAICS293 2/2/98 HOLE 1 27 - 33 250 U 373 J ---. 
MFAICS294 2/2/98 HOLE 1 27 - 33 250 U 399 J ---
MFAICS295 2/2/98 HOLE 1 42 - 52 250 U 2200 U ----- --
MFAICS296 2/2/98 HOLE 1 78 - 88 25au 2200 U 

r----'--_._----------- --".--~--. 

MFAICS297 2/2/98 HOLE 1 ~124 250 U 2200 U 
-------,-

MFAICS298 2/2/98 HOLE 2 20 - 28 250 U 1940 J 
""'_. 

171 J --MFAICS299 2/2/98 HOLE 2 36 - 46 250 U --
MFAICS300 2/2/98 HOLE 2 80 - 90 250U 2200 U 
MFAICS301 2/2/98 HOLE 2 98 - 108 250 U 2200 U --

MFAICS302 2/3/98 136 0-12---~OU -- --
750000 

MFAICS303 2/3/98 136 12 - 18 N/A N/A 
MFAICS304 2/3/98 136 24- 36 250 U 1470 J 
MFAICS305 2/4/98 141 0-12 250 U 382 J 
MFAICS306 2/4/98 141 12 - 18 N/A N/A 
MFAICS307 2/4/98 141 24 - 36 250 U 867 J 
MFAICS308 2/9/98 148 0-12 250 U 23800 

MFAICS309 2/9/98 148 12 - 18 __ N/A N/A 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

EXPLOSIVES 
NITROBENZENE PETN RDX 

94,000 250 17,000 
18,000 250 4,000 
UG/KG UG/KG UG/KG 

**40,000 

260 U N/A 5400 
260 U N/A 413000 
N/A N/A N/A 

260 U N/A 416000 
260 U N/A 5320000 
N/A N/A N/A 

-=-~D~~---=j=~~---NIA 18200 
260 U N/A 3710000 

--N/A 
,---,--

N/A N/A 
---N~- --N/A N/A-

260 U N/A 382000 
260 U N/A 3170000 
N/A N/A N/A 

260 U N/A 723000 

260 U N/A 2970 
260 U N/A 2820 
260 U N/A 281 J 

_. -------
260 U N/A 129 J 
- -----------------
260 U N/A 1000 U 

f--------
I N/A 

--. 
260 U 8160 

- - ---
260 U N/A 1420 

1-------- ---------------
260 U N/A 1120 

f---- 260 a--- --
N/A 241 J --

260 U 
-

N/A 2040000 

N/A N/A N/A 
260 U N/A 3300 
260 U N/A 1000 U 
N/A N/A N/A 

260 U N/A 748 J 

260 U N/A 17400 

N/A I N/A N/A 

Page 47 of 106 

TNB TETRYL TNT 
--

34,000 6,800,000 64,000 
3,300 650,000 15,000 

UG/KG UG/KG UG/KG 
-

250 U 650U 250 U 
250 U 

-' 
650 U --25~--

- N/A--- -N/A--- ---N/A -----
---250 U--- ---650U- ------25DU----

250U--- --650lJ -----zs0lf"-
N/A ----I----WA- --Nl~--

---2500'--- -~50Tf---- --------250lJ----
250U---f-- 650 U-- ---1-22-J--

--------------------- ----.--~--.--

N/A N/A N/A 
-----N/A-- -N7A--- -----NiA--

250 U 650U -- 250U 
250 U -- --650-0--- ---151-0--

----NTA-- --- ----N1A--- ------ N/A -----, 

2500--- 650U 778 
--.----r-------

2420 650 U 13500 --- -,----
1500 650 U 12000 

-250U--
--_ ... --

650U 1790 --------- ------- ----------
250 U 650U 240 J -----------.. -- --------c-- -~~.-,--------".--.---

250 U 650U 912 --------, ----------------
11600 650 U 31500 D ------------,- --------,,--
537 650 U 2540 

f----------- -~---.,------~ -.--.-.---,,~ 

210 J 650U 848 
--- 250U---~SOU -33-6-----
-----250U-- --650D-- -----iogo---
------------ ,-------.- - ----.~-------, 

N/A N/A N/A -- ------,-, 
250 U 650U 250 U 
250U-

. ~~~ 

650U 110 J ----" --~.-----.----

N/A N/A N/A 
250 U --~ 11!~~·~ -250 U 

-_._--------
N/A 

06/26/2000 



ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 

10 DATE # (in inches) 

MFAICS279 1/30/98 137 24 - 36 
MFAICS280 1/30/98 138 0-12 
MFAICS281 1/30/98 138 12 - 18 

--MFAICS282 1/30/98 138 24 - 36 
MFAICS283 2/2/98 139 0-12 
MFAICS284 2/2/98 1'39--'-12 - 18 

MFAICS285 2/2/98 139 24 - 36 
MFAICS286 212/98 140 0-12 

MFAICS287 2/2/98 140 12 - 18 
MFAICS288 2/2/98 140 12-::-18 
MFAICS289-- -- 212/98 140 24 - 36 

TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWC CRANE 

EXPLOSIVES 
2,4-DNT 2,6-DNT 2-AmDNT 4-AmDNT 

1,400,000 680,000 1,400,000 680,000 
130,000 65,000 130,000 65,000 
UG/KG UG/KG UG/KG UG/KG 

250 U 260 U 250 U 250 U 
250U--- 26irU-- ---250TJ- 223 J 
N/A-- ---N/A-- - N/A 

--f-----
N/A 

250U---- --260U-- ------------- -250 U 250 U 
2500-- 260 U 250 U 250 U 
N/A 

--f--
N/A N/A N/A 

250 U 260 U 250U 2S0 U 
250U -- 260 U 250U 335 

-
N/A N/A N/A N/A 
N/A 

---
N/A N/A 

.,,,-~ -----NiA 

250U--'--~o-U-- f--- 250U-"-- 250 U 
MFAlcsitm-~73/98- --14i -"'-- ---g-6U--- --260U 250 U 

--
-~du 0-12 

MFAICS291 2/3/98 142 12 - 18 
MFAICS292 2/3/98 142 24 - 36 

MFAICS293 2/2/98 HOLE 1 27 - 33 
MFAICS294 2/2/98 HOLE 1 27 - 33 
MFAICS295 2/2/98 HOLE 1 42 - 52 
MFAICS296 2/2/98 HOLE 1 78 - 88 
MFAICS297 2/2/98 HOLE 1 114-124 
MFAICS298 2/2/98 HOLE 2 20 - 28 
MFAICS299 2/2/98 HOLE 2 36 - 46 

HOLE 2-------
MFAICS300 2/2/98 80 - 90 
MFAICS301 2/2/98 HOLE 2 98 - 108 
MFAICS302 2/3/98 136 0-12 

MFAICS303 2/3/98 136 12 - 18 
MFAICS304 2/3/98 136 24 - 36 
MFAICS305 214/98 141 0-12 
MFAICS306 2/4/98 141 12 - 18 
MFAICS307 2/4/98 141 24 - 36 
MFAICS308 2/9/98 148 0-12 

_MFAICS309 2/9/98 148 12 - 18 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

-N/A---

250 U 

250 U 

250U 

250U 
250 U 

250 U 

250 U 
250 U 

250 U .. 
250 U 
250 U 

N/A ------
250U 
250 U 
N/A 

250 U 
250 U 

N/A 

-~lA--I-----N-ip;--- --- -----N/A 
C---26OU - 250 U 250 U 

260 U 250 U 250 U 

260 U 250 U 250 U 

260 U 250 U 250 U 

260 U 250 U 250U 

260 U 250U 250 U 

260U 250U 250 U 

260 U 250 U 250 U 

260 U 250 U 250 U 
260 U 250 U 250 U 

260U 250lJ---- --250U---
---

N/A N/A N/A --------
260 U 250 U 250 U 

260 U 250 U 181 J ---
N/A N/A N/A 

260 U 347 P 423 

260 U 250 U 382 

N/A N/A N/A 
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2-NT 3-NT 4-NT 

6,800,000 6,800,000 6,800,000 
650,000 650,000 650,000 
UG/KG UG/KG UG/KG 

250 U 250 U 250 U 
-2560--- ----250U-- ---25Cnr-
-N/A------ -----N/A--- ---NTA--

--25CH)-- -------250 (.1--- ---250-0-
-250U---- ----- 250 U 2500--

N/A N/A N1A---
250 U ·----25dlr- --250-0---

250 U 
f-----Z50LJ--- ----80U-

N/A ---f--- --------
N/A N/A 

N/A -- ---------WA------- t------ N/A---

250 U --------250 U iSoU----

250 U -- ----250U- ----250lJ---

NiA -- -------N/A-----t---N/A ---

250 U 250 U 250 U 

250 U 250 U 250 U ----- --- ---------
250U 250 U 250 U - ~---.---

250 U 250 U 250 U 

250 U 250U 250U --------- --------
250 U 250 U 250 U 

- ---- f--------
250 U 250U 250U ------
250 U 250 U 250U 

--~,<~"--- --------------- ------------~ 

250 U 250 U 250 U 
250 U . ---250U--- - 250U---

t----250 U--- -----250 U -- ---2S(nr-
---- ----.. ------ ------.----_. 

N/A N/A N/A -.----------t--------
250 U 250 U 250 U ---- --f------------
250 U 250 U 250 U ----- ---------- 1---.. _----
N/A N/A N/A 

250 U ---- -----250 U----t----zslrD--
250 U -- -----250U -- --250U-

--- -_ ...... _-------- -----,---
N/A N/A '--N/A ____ 

------- -

06/26/2000 



TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWCCRANE 

ANALYTE ALUMINUM 

1M Industrial Cleanup Goal (Human Health) 100,000,000 
1M Residential Cleanup Goal (Human Health) 77,000,000 

Units of Measurement UG/KG 
SITE SAMPLE GRID DEPTH 

ID DATE # (in inches) 

MFAICS279 1/30/98 137 24 - 36 N/A 

MFAICS280 
-

1/30/98 138 0-12 NTA--

MFAICS281 1/30/98 138 12 - 18 N/A 

MFAICS282 1/30/98 138 24 - 36 N/A 

MFAICS283 2/2/98 139 0-12 - f---N/A 
MFAICS284 2/2/98 139 12 - 18 N/A 

MFAICS285 2/2/98 139 24 - 36 N/A 

MFAICS286 2/2/98 140 0-12 N1A 

MFAICS287 2/2/98 140 12 - 18 N/A 
MFAICS288 2/2/98 140 12 - 18 N/A 

MFAICS289 2/2/98 140 24 - 36 N/A 

MFAICS290 2/3/98 142 0-12 N/A 

MFAICS291 2/3/98 142 12 - 18 N/A 

MFAICS292 2/3/98 142 24 - 36 N/A 

MFAICS293 2/2/98 HOLE 1 27 - 33 N/A' 

MFAICS294 2/2/98 HOLE 1 27 - 33 N/A 

MFAICS295 212198 HOLE 1 42 - 52 N/A 

MFAICS296 2/2/98 HOLE 1 78 - 88 N/A 

MFAICS297 2/2/98 HOLE 1 114 -124 N/A 

MFAICS298 2/2/98 HOLE 2 20 - 28 N/A 

MFAICS299 2/2/98 HOLE 2 36 - 46 N/A 
MFAICS300 2/2/98 HOLE 2 80 - 90 N/A 
MFAICS301 2/2/98 HOLE 2 98 -108 N/A 

MFAICS302 2/3/98 136 0-12 N/A 

MFAICS303 2/3/98 136 12 - 18 N/A 

MFAICS304 2/3/98 136 24 - 36 N/A 
MFAICS305 2/4/98 141 0-12 N/A 

MFAICS306 2/4/98 141 12 - 18 N/A 
MFAICS307 2/4/98 141 24 - 36 N/A 

MFAICS308 2/9/98 148 0-12 N/A 

MFAICS309 2/9/98 148 12 - 18 N/A 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

METALS 

ARSENIC BARIUM CADMIUM CHROMIUM 

2,400 100,000,000 850,000 450,000 
320 5,300,000 38,000 210,000 

UG/KG UG/KG UG/KG UG/KG 
"100,000 "2,000,000 "20,000 "100,000 

N/A 127000 60 U 8600 
r----

N/A 53000 60U 15200 
--

N/A N/A N/A N/A 

NIP;-- -52100 60U 
-

13900 

N/A 
-- ----54800 60U 20100 

N/A N/A N/A N/A 

N/A 25100- -SOU 9000 
--

N/A 56600 60 U 13300 
-----

N/A N/A N/A N/A 
---N/A-- --N/A --f--N/A

---~---N/A 

N/A 37000 60 U 13800 

N/A - 64300 60 U 15800 E 

N/A N/A N/A N/A 
N/A 43600 60U 17600 E 

N/A 139000 N* 60 U 25800 E 

N/A 103000 N* 60U 27900 E 

N/A 40500 N" 60U 15300 E 

N/A 28300 N* 50U 17800 E 

N/A 41200 N* 50 U 22800 E 

N/A 74400 N* 60U 19800 E 

N/A 426000 N* 60U 21700 E 

N/A 26000 N* 50U 15700 E 
N/A 32000 N* 50U 21000 E 

N/A 79200 60U 20100 E 

N/A N/A N/A N/A 

N/A 68900 60U 14100 E 

N/A 55700 40U 46800 

N/A N/A N/A N/A 
-

N/A 117000 40U 39800 

N/A 41900 908 8800 

N/A N/A N/A N/A 
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LEAD MERCURY SELENIUM SILVER 

1,000,000 510,000 8,500,000 8,500,000 
400,000 23,000 380,000 380,000 
UG/KG UG/KG UG/KG UG/KG 

"100,000 "4,000 ""20,000 '"100,000 

6100 N/A N/A~ N/A 
11600 N/A--- --NIA -N7A---

--
N/A N/A t~/A N/A 

8000 
I--

N/A
--c---N/A-- i---NiA---

13900 -- --N/A- N/A N/A 

N/A N/A '------NlA- N/A 

5800 N/A N/A -----~-

13800 N/A N/A N/A 
--

N/A N/A N/A N/A 
N/A N"'--NiA------N/A---

8400 N/A N"'---r-- N/A-

18700 --N/A N/A N/A 
N/A --- ----NiA NiA---- -NlA--

11900 N/A N/A 
- I---

N/A 
-

---,--"--~ 

13900 N/A N/A N/A 
17600 -- -----------r------------ -

N/A N/A N/A -----------
9100 N/A N/A N/A ------ ---
11400 N/A N/A N/A -- .",-
11600 N/A N/A N/A 
14700 N/A N/A N/A 

--,~~ 

13300 N/A N/A N/A -----
9200 N/A N/A N/A 
12300 N/A N/A N/A 

21200 N/A N/A N7;;:---
--f----- _""0. __ -

N/A N/A N/A N/A 

11300 N/A N/A N/A 
9300 N/A N/A N/A 

-- -----
N/A N/A N/A N/A 

19800 -- N/A- N/A N/A 

13400 -N/A -- N/A N/A 
------

N/A 
'-

N/A N/A N/A 

06/26/2000 



TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWC CRANE 

TCLP METALS 
ANALYTE TCLP ARSENIC TCLP BARIUM TCLP CADMIUM TCLP CHROMIUM TCLPLEAD 

1M Industrial Cleanup Goal (Human Health) 
1M Residential Cleanup Goal (Human Health) 

Units of Measurement UG/L UG/L 
SITE SAMPLE GRID DEPTH 5,000 100,000 

10 DATE # (in inches) 

MFAICS279 1/30/98 137 24 - 36 4.3 6 1790 E 
MFAICS280 1/30/98 138 0-12 3.1 6 1300 E 
MFAICS281 1/30/98 138 12 - 18 N/A N/A 
MFAICS282 1/30/98 138 24 - 36 2.7 6 2010E 
MFAICS283 2/2/98 139 0-12 4.7 6 1250 E 
MFAICS284 2/2/98 139 12 - 18 N/A N/A 
MFAICS285 2/2/98 139 24 - 36 2.1 U 1220 E 
MFAICS286 2/2/98 140 0-12 2.1 U 1080 E 

MFAICS287 2/2/98 140 12 - 18 N/A N/A 
MFAICS288 212198 140 12 - 18 N/A N/A 
MFAICS289 2/2/98 140 24 - 36 2.1 U --c-- 1330 E 
MFAICS290 2/3/98 142 0-12 2.1 U . 517 
MFAICS291 2/3/98 142 12 - 18 N/A N/A 
MFAICS292 2/3/98 142 24 - 36 2.1 U --367 

MFAICS293 2/2/98 HOLE 1 27 - 33 2.1 U 918 
MFAICS294 2/2/98 HOLE 1 .27 - 33 2.1 U 790 
MFAICS295 212198 HOLE 1 42 - 52 2.1 U 825 
MFAICS296 2/2/98 HOLE 1 78 - 88 2.1 U 936 
MFAICS297 2/2/98 HOLE 1 114-124 2.1 U 816 
MFAICS298 2/2/98 HOLE 2 20 - 28 2.1 U 1160 -- ------- ~ __ ~c 

MFAICS299 2/2/98 HOLE 2 36 - 46 
MFAICS300 212198 HOLE 2 80 - 90 
MFAICS301 2/2/98 HOLE 2 98 -108 
MFAICS302 2/3/98 136 0-12 

MFAICS303 2/3/98 136 12 - 18 
MFAICS304 2/3/98 136 24 - 36 
MFAICS305 2/4/98 141 0-12 
MFAICS306 2/4/98 141 12 - 18 
MFAICS307 2/4/98 141 24 - 36 
MFAICS308 2/9/98 148 0-12 

MFAICS309 2/9/98 148 12 - 18 

NSWC Crane - SWMU 12/16 
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2.1 U 919 
-

2.1 U 830 
2:1 U 981 

2.1 U 808 

N/A N/A 

2.56 294 

2.1 U 1270 EN 

N/A N/A 
2.1 U 1010 EN 

2.1 U 1480 EN 

N/A N/A 
--- --

UG/L UG/L UG/L 
1,000 5,000 5,000 

0.3U 1.4 6 8.76 
0.5506 1 U 9.76 

N/A N/A N/A---
.. 

0.3206 1.26 86 
0.8706 1.3--6---3.76 

N/A N/A N/A 

0.3606 1.2-6 8.66 
-

0.5806 1 U 2.7 6 

N/A N/A N/A --
N/A N/A N/A 

0.3706 1.4 6 7.8 6 
0.5N6 16 0.9NU 
N/A -----r;:.fiA-- ---N/A---

0.380 N6 1.16 4.5 N6 

0.3306 1 U 9.56 _ .. , 
0.6206 fU 8.8 6 

0.3 U 1 U 2.9 6 
0.3 U 1.1 6 1.36 
0.3 U 1 U 2.8 6 
4.3 1.4 6 6.76 -

0.3 U 1 U 4.6 6 

0.3 U 1 U 1.56 
0:3 U 111 1.56 

0.670 N6 1U 13.9 N6 

N/A N/A N/A 
0.3 NU 2.26 14.2 N6 

0.7106 1.26 2.46 

N/A N/A N/A 
0.3 U 1.26 1.36 

0.3 U 1.66 8.96 
--

N/A N/A N/A 
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TCLP MERCURY TCLP SE.LENIUM TCLPSILVER 

UG/L UG/L UG/L 
200 1,000 5,000 --

1 U 4.46 1.36 
1U--- ---:3:4IT--- --'---'---1 1 U , 

---'NK- --NlA--'- ---HI-A--' , 

10 3.4 U --. ------ro--···--·-·, 
1 U --:- 3.4 U 2.2 6 
N/A N/A ----N'i1\---

--1\]" --------'--ro---'-' 3.4 U 

1 U 
-:----_. ---'-'---' 

3.4 U 1.46 
- 1- -----

N/A N/A N/A 
--- N/A iiJi-A--- ----"-'"NiA-----

----_._-_ .. - ---------
1 U 3.4 U 1.36 

1 U I 3:~rD-- -----rU--' 

---~/~--~-- -;i~~ ·--N/A---' 
--'1"0----

------ ----------, 
1 U 3.4U 1 U --'1-0·---

==3.~U =f_:T~=~ 1U-- 3.4 U 1 U 
-------- -·----~--~I 

1 U -~~~--I-------! .. ~-----: .. _--
1 U 3.4 U I 1 U 
1 U _~i~L _1 U ____ --"'-
1 U _____ ~.4 U_l_!_~. ___ -'--
1 U 3.4 U ] 1 U 
fu 3.4 U ---1 U---
1U ----- 3.4U- ,- 1 U -----

• __ N. ___ 

N/A N/A N/A -, 
1U 3.4 U 1 U -- -----.--
1 ·U 3.4U 1 U r-------- --------_._---
N/A N/A N/A 
1 ·U-i--3:4 U fu----
1 ·U I 3.4 U =r--1U--

I N/A N/A N/A 
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TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWC CRANE 

ANALYTE 1,1-DICHLOROETHANE 

1M Industrial Cleanup Goal (Human Health) 1,700,000 
1M Residential Cleanup Goal (Human Health) 500,000 

Units of Measurement UG/KG 
SITE SAMPLE GRID DEPTH **14,000 

10 DATE # (in inches) 

MFAICS310 2/9/98 148 24 - 36 N/A 
-,,------~-

MFAICS311 2/9/98 147 0-12 N/A 
MFAICS312 2/9/98 147 12 - 18 6U 
MFAICS313 2/9/98 147 24 - 36 1--' N/A 
MFAICS314 2/10/98 154 0-12 N/A 
MFAICS315 2/10/98 154 0-12 N/A 
MFAICS316 2/10/98 154 12 - 18 6U 
MFAICS317 2/10/98 154 24 - 36 N/A 
MFAICS318 2/12/98 146 0-12 N/A 
MFAICS319 2/12/98 146 12 - 18 6U 
MFAICS320 2/12/98 146 24 - 36 N/A 
MFAICS321 2113/98 145 0-12 N/A 

---
MFAICS322 2/13/98 145 12 - 18 6U 
MFAICS323 2/13/98 145 24 - 36 N/A 
MFAICS324 2/13/98 143 0-12 N/A 
MFAICS325 2113/98 143 12 - 18 -----6U-~--

MFAICS326 2/13/98 143 
-

24 - 36 N/A-

MFAICS327 2/23/98 144 0-12 N/A 
--.. 

MFAICS328 2/23/98 144 12 - 18 6U 
MFAICS329 2/23/98 144 24 - 36 N/A 
MFAICS330 2/23/98 151 0-12 N/A 
MFAICS331 2/23/98 151 0-12 N/A 
MFAICS332 2/23/98 151 12 - 18 6U 
MFAICS333 2/23/98 151 24 - 36 N/A 
MFAICS334 2/23/98 149 0-12 N/A 
MFAICS335 2/23/98 149 12 - 18 6U 
MFAICS336 2123/98 149 24 - 36 N/A 
MFAICS337 2124/98 150 0-12 N/A 

MFAICS338 2124/98 150 12 - 18 6U 
MFAICS339 2124/98 150 24 - 36 N/A 
MFAICS340 2124/98 152 0-12 N/A 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

VOLATILES 

1,2-DICHLOROETHANE MEK MIBK ACETONE CHLOROFORM 

550 27,000,000 2,800,000 8,800,000 530 
400 7,100,000 770,000 2,000,000 30 

-
UG/KG UG/KG UG/KG UG/KG UG/KG 

**10,000 **4,000,000 **120,000 

N/A N/A N/A N/A N/A 
N/A N/A r--wA N/A ---ml\--

6U 6U r' 12 U 14 6U--

N/A N/A--- t----
N/A 

-- -Nr;;:- --r'JlA----
-, 

N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A 

6U 6U 13 U 11 J 6U 
N/A N/A N/A N/A N/A 
N/A N/A N/A N/A Nf~ 
6U 6U 12 U 12 U 6U'--

--N/A N/A N/A N/A N/A 
- N/A N/A N/A N/A N/A 

6U 6U- --12U--- 12 U eU-
N/A N/A N/A N/A N/A 

- N/A N/A N/A N/A N/A --
6U 6U 13 U 13 U 6U-

N/A N/A N/A N/A N/A 
N/A N/A N/A --I--N/A N/A ---

6U ----6U-- 12 U 12 U 6U-

N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A---
N/A N/A - N/A N/A N/A"---

6U 6U 12 U 12 U 6U 
N/A N/A N/A N/A - i--'N/A ---

-- N/A N/A N/A N/A N/A----

6U 6U 12 U 12 U 6U 
N/A N/A N/A N/A N/A 
N/A N/A 

--
N/A N/A N/A --

---
6U 6U 12 U 12 U 6U 
N/A N/A N/A N/A N/A --
N/A N/A N/A N/A N/A 
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--_. 
METHYLENE CHLORIDE TOLUENE XYLENES 

18,000 880,000 320,000 
7,800 790,000 320,000 

UG/KG UG/KG UG/I<G 1------

r----

N/~A N/A 
'----N/A ,,--- -'-'NiA' ~-
,---21 6U- --sU---
,-"--- i'liA-- N/l\- -'NiA--' 

~----
______ 1 

N/A N/A 

--~~~~~'I N/A N/A ----,-,-- -.-.,---
14 6U 6U 

N/A --f--W~ -WA-' I 
N/A N/A-- ''NiA--
6U 6U 60-

-' --N/A N/A N/A 
N/A --~' N/A -- -N/A-
-lrU--- --fJ-- --eU---
N/A N/A N/"'--

----f\JIA--- --NTA- -N/A -
--'---6U--- ---6-0-- ---eU'-'-

N/A -NiA" -N/A--
-- N/A N/A -NiA---
------eu----- ---su-- --6~ __ 1 

----N~- --f\JIA N/A 
, N/A -- -'N/1\'-- =-'~;!==I --------f\J/A-------- --Hi1\'-

--------
6U 6U 6U 

---- N/A --~ij\- ~A--

--'---FiiA--'-- --N/A ---

~~-I ---6-U- 6-0-
--NiA-----~/A-

~~IA -==-N~fr~~ --- ~;~ ---= -:~ . -=:: 
06/26/2000 



ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 

10 DATE # (in inches) 

MFAICS310 2/9/98 148 24 - 36 
MFAICS311 2/9/98 147 0-12 
MFAICS312 2/9/98 147 12 - 18 
MFAICS313 2/9/98 147 24 - 36 

MFAICS314 2/10/98 154 0-12 
MFAICS315 2/10/98 154 0-12 
MFAICS316 2110/98 154 12 - 18 
MFAICS317 2/10/98 154 24 - 36 
MFAICS318 2/12/98 146 0-12 
MFAICS319 2112/98 146 12 - 18 
MFAICS320 2/12/98 146 24 - 36 
MFAICS321 2113/98 145 0-12 
MFAICS322 2/13/98 145 12 - 18 
MFAICS323 2/13/98 145 24 - 36 
MFAICS324 2/13/98 143 0-12 
MFAICS325 2113/98 143 12 - 18 
MFAICS326 2113/98 143 24 - 36 
MFAICS327 2/23/98 144 0-12 

MFAICS328 2/23/98 144 12 - 18 

MFAICS329 2/23/98 144 24 - 36 
MFAICS330 2/23/98 151 0-12 

MFAICS331 2/23/98 151 0-12 

MFAICS332 2/23/98 151 12 - 18 
MFAICS333 2/23/98 151 24 - 36 
MFAICS334 2/23/98 149 0-12 

MFAICS335 2/23/98 149 12 - 18 
MFAICS336 2123/98 149 24 - 36 
MFAICS337 2/24/98 150 0-12 

MFAICS338 2124/98 I 150 12 - 18 

TABLE E·1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWC CRANE 

EXPLOSIVES 
ONB HMX NITROBENZENE PETN ROX 

68,000 34,000,000 94,000 250 17,000 
6,500 3,300,000 18,000 250 4,000 

UG/KG UG/KG UG/KG UG/KG UG/KG 
**40,000 

250 U 6680 260U N/A 9390 
250 U 74200 OJ 260 U N/A 292000 D 

-
N/A N/A N/A N/A N/A 

250U 4940 260 U N/A 17800 

250 U 2090 J 260 U N/A 1430 
-

250 U 1700 J 260 U N/A 1360 -- -------
N/A N/A N/A N/A N/A -

250 U 582 J 260 U N/A 1000 U 

250 U 15100015-r--260U N/A 972000 D 
N/A N/A N/A N/A N/A 

250 U 51600 260U N/A 322000 D 

250 U 97400 OJ 260 U N/A 569000 D 

N/A N/A N/A N/A N/A 

250 U 12100 260U N/A 60000 D 

250 U 64100 260 U N/A 395000 D 

N/A N/A N/A N/A N/A 
250 U ---- 19500 260 U N/A 28400 D 
24S-U- ---2210000 257 U N/A 1690000 D 
Ni~-1---

N/A N/A N/A N/A 

250 U 3560 260 U 
-

N/A 17400 

246U 16500 256-U 
~.--

N/A 29400 D 

249 U 24500 259 U N/A 40600 D 
--r---

N/A N/A N/A N/A N/A 
245U 1610 J 255 U N/A 7210 

246U 869000 OJ 256 U N/A 8330000 D 

N/A N/A N/A N/A N/A 

250U 12500 260 U N/A 54700 D 

250 U 134000 D 260 U N/A 628000 D 

N/A N/A N/A N/A N/A 
MFAICS339 2124/98 150 24 - 36 

u ___ ~:~~=l 626 J 260 U N/A 3830 

I MFAICS340 2/24/98 152 0-12 8250 260 U N/A 1490 
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TNB TETRYL TNT 

34,000 6,800,000 64,000 
3,300 650,000 15,000 

UG/KG 'UG/KG UG/KG 

250 U 650 U 250 U 
-2501r-- -------e5-OU-- -- ---130-J---

N7~-- --N/A-- ----N/A----
250 U -- 650 U 

--- --250lJ----
--------

250 U 650 U 250 U -----
0--- 650 U 

-,----
250 U 250 U r--NtA- --Ni"A------------

N/A 
250 U ---650U 250 U 

-250U---- -esOl:J- 333--

N/A ----N~----~lA---

250U 650 U 
- - 23S-J ---

250 U 650U 1060-0---

N/A -- --N/A---- ----NiA------

250U- 650U 2i30----

250 U 650 U 136-;]---

N/A NIE NJA I 
250U 650 U ----469-0 --, 

24S-U-- ----e44U -------;jJ4ocfo--
NoC--

~~- ~ f--~f~=j 250 U --

246U--

249 U -
--- --- ----

' N/A N/A N/A 
--245-U---- r---637U-- ---302----

2400P 64!fo--- 332000 D 
NIA N/A 

---
N/A 

-
250 U 650 U 744 

250 U 650U --899---
---------

N/A 1>l/A N/A 

250 U 650 U 250 U 
---~~- --_._-- f---------------

250 U 650U 250U 
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ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 

10 DATE # (in inches) 

MFAICS310 2/9/98 148 24 - 36 

MFAICS311 2/9/98 147 0-12 

MFAICS312 2/9/98 147 12 - 18 

MFAICS313 2/9/98 147 24 - 36 

MFAICS314 2/10/98 154 0-12 

MFAICS315 2/10/98 154 0-12 

MFAICS316 2/10/98 154 12 - 18 
MFAICS317 2/10/98 154 24 - 36 
MFAICS318 2112/98 146 0-12 

MFAICS319 2/12/98 146 12 - 18 

MFAICS320 2/12/98 146 24 - 36 

MFAICS321 2/13/98 145 0-12 

MFAICS322 2/13/98 145 12 - 18 

MFAICS323 2/13/98 145 24 - 36 

MFAICS324 2/13/98 143 0-12 

MFAICS325 2/13/98 143 12 - 18 

MFAICS326 2/13/98 143 24 - 36 

MFAICS327 2/23/98 144 0-12 

MFAICS328 2/23/98 144 12 - 18 

MFAICS329 2/23/98 144 24 - 36 

MFAICS330 2/23/98 151 0-12 

MFAICS331 2/23/98 151 O:~ 

MFAICS332 2/23/98 151 12 - 18 
MFAICS333 2/23/98 151 24 - 36 
MFAICS334 2/23/98 149 0-12 

MFAICS335 2/23/98 149 12 - 18 

MFAICS336 2123/98 149 24 - 36 
MFAICS337 2/24/98 150 0-12 

MFAICS338 2/24/98 150 12 - 18 

MFAICS339 2124/98 150 24 - 36 

MFAICS340 2/24/98 152 0-12 

NSWC Crane - SWMU 12116 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWC CRANE 

EXPLOSIVES 
2,4-DNT 2,6-DNT 2-Am DNT 4-Am DNT 

1,400,000 680,000 1,400,000 680,000 
130,000 65,000 130,000 65,000 
UG/KG UG/KG UG/KG UG/KG 

250 U 260U 250 U 250 U 

250 U 260 U 299 P 718 

N/A N/A N/A N/A 

250 U 260U 250U 250 U 

250 U 260 U 250 U 250 U 

250 U 260 U 250 U 250 U 

N/A N/A N/A N/A 
250 U 260 U 250 U 250 U 

250 U 260 U 250 U 250U 

N/A -N/A N/A N/A 

250U 260 U 250 U 516 
25OU--- 260 U 

-
1090 P 3640 

N/A N/A N/A N/A 

250 U 260 U 311 P 588 

250 U 260 U 250 U 282 P 

N/A N/A N/A N/A 

250 U 260 U 250 U 251 P 

248 U 257 U 2930 7700 
-

N/A N/A N/A N/A 
25-0 U 260 U 250 U 250 U 

-
246 U 256 U 246 U 246 U 

249 U 259 U 
1-----24gu----

249 U 
--

N/A N/A N/A N/A 
245 U - -- ---255U- 245 U 

-1--
245 U 

246 U 256 U 8430 P 123000UD 

N/A N/A N/A N/A 

250 U 260 U 250 U 857 

250 U 260 U 412 P 1050 P 

N/A N/A - N/A N/A 

250 U 260 U 250 U 250 U 

250 U 260 U 250 U 139 J 
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2-NT 3-NT 4-N~ 
6,800,000 6:800,000 6,800,000 
650,000 650,000 650,000 
UG/KG UG/KG UG/KG 

250 U 250 U 250 U 
250U-- ---- 25Cfu-- ---2500---

N/A N/A-- ---FJlA----

250 U ---~OU--- ----2SOjj----
-- ------- --,-----

250 U 250 U 250 U 
- ---------- ------

250 U 250 U 250 U --- -,-----_ .. __ ._--
N/A N/A N/A 

250 U 250 U 250U 
-250U 250 U 250 U 

N/A N/A ---N7A----

250 U 250U 250U 

250 U 250 U r-250-U--

N/A 
--- ---WA-- ----NiA---

- -
250 U 250 U 250U 

250jj 250 U r--250 jj---

N/A------WA----- --N/A---

250U 250 LJ 250 U 

248U 248U -- ---i48U 

N/A N/A i'JTA---

250 U 250 U 250U 

246 U r-~46U - ---:r40----u---
------ 249 U ---- f-'-------249IT--- -- -----249U----

-- --
N/A N/A N/A 

245 U -----245U---- -----245U-
246-U---- 246U --246IJ-

N/A N/A N/A 

250 U 250U 2500-

250 U 250 U 
--- ---250 U---

~-

N/A N/A N/A .. 

250 U 250 U 250 U ---- -.--~---.. '---~--

250 U 250 U 250U 
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ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 

ID DATE # (in inches) 

MFAICS310 2/9/98 148 24 - 36 
MFAICS311 2/9/98 147 0-12 

MFAICS312 2/9/98 147 12 - 18 
MFAICS313 2/9/98 147 24 - 36 

MFAICS314 2/10/98 154 0-12 
MFAICS315 2/10/98 154 0-12 

MFAICS316 2/10/98 154 12 - 18 
MFAICS317 2/10/98 154 24 - 36 

MFAICS318 2/12/98 146 0-12 

MFAICS319 2112/98 146 12 - 18 
MFAICS320 2/12/98 146 24 - 36 
MFAICS321 2/13/98 145 0-12 

MFAICS322 2/13/98 145 12 - 18 

MFAICS323 2113/98 145 24 - 36 

MFAICS324 2/13/98 143 0-12 

MFAICS325 2/13/98 143 12 - 18 

MFAICS326 2/13/98 143 24 - 36 
MFAICS327 2/23/98 144 0-12 

MFAICS328 2/23/98 144 12 - 18 

MFAICS329 2/23/98 144 24 - 36 
MFAICS330 2/23/98 151 0-12 

MFAICS331 2/23/98 151 0-12 

MFAICS332 2/23/98 151 12 - 18 
MFAICS333 2/23/98 151 24 - 36 

MFAICS334 2123/98 149 0-12 

MFAICS335 2/23/98 149 12 - 18 

MFAICS336 2/23/98 149 24 - 36 
MFAICS337 2/24/98 150 0-12 

MFAICS338 2/24/98 150 12 - 18 
MFAICS339 2/24/98 150 24 - 36 
MFAICS340 2/24/98 152 0-12 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWCCRANE 

METALS 
ALUMINUM ARSENIC BARIUM CADMIUM CHROMIUM 

100,000,000 2,400 100,000,000 850,000 450,000 
77,000,000 320 5,300,000 38,000 210,000 

UG/KG UG/KG lJG/KG UG/KG UG/KG 
**100,000 **2,000,000 **20,000 **100,000 

N/A N/A 60000 340 B 11300 

N/A N/A 73500 40U 14500 

LEAD MERCURY SELENIUM SILVER 

1,000,000 510,000 8,500,000 8,500,000 
400,000 23,000 380,000 

c--------
380,000 

UG/KG UG/KG UG/KG UG/KG 
**100,000 **4,000 **20000 **100,000 , --------

7900 N/A 

11100 N/A N/A --~--

N/A N/A N/A N/A N/A 
r--N/A N/A N/A N/A 

N/A $ ~A 
N/A N/A 74700 40U 14200 7100 -- ---NiA r--= ~~: --=~ ~=~~: ~~-N/A N/A 66500 60B 16300 11600 N/A ----

11100 -- tI----N/A N/A 63800 40 B 16700 N/A N/A N/A -- r--- ----
N/A N/A N/A N/A N/A N/A N/A N/A N/A 
N/A N/A 48300 

." 4o-(T 18000 6700 --I--N/A N/A - N/A ----

N1P;---I--'N/A 73300 40U 13100 12000 E N/A N/A----- -N/A---

N/A N/A N/A N/A--- N/A Nii\-'-- -----'N/A----r--N'iA--- -'-N/A---

N/A N/A 76400 40U 12700 7500 E "--N7P;-- -NiA--r--NIA'--
N/A N/A 44100 30 U 10100 7200 E ---mA-- '--N/A---- --N/A---

N/A N/A N/A N/A N/A N/A .---r-;UP;--
--N/A ~rN~ 

N/A N/A 47500 40 tJ 16400 5400E N/A N/A ---N/A--

N/A N/A 71400 40U 16700 9600 E NiA"- --N/A--- ------~-

N/A N/A N/A N/A N/A N/A NiJi.- ----N/A--- --N/A --

N/A N/A 70700 40 [r 18900 9700 E--I---'N/A--r-'-~- -N~-
N/A N/A 67100 60U 14600 N 12600 EN- N/A N/A '- ---N/A -

N/A N/A N/A N/A N/A N/A N/A N/A N/A 
-_. 

1 
N/A N/A 79900 60 U 16900 N 11000 EN . N/A - N/A-----r--N/A

--

N/A N/A 51100 210 B 10900 N 16500 EN -N/A N/A ----NTA--

N/A N/A 74600 170B 16100 N -25400 EN- -NJA' N/A [-N/A --

N/A N/A N/A N/A N/A N/A N/A N/A N/A 
N/A N/A 67000 70U 14900 N 12700 EN-- --N/A N/A N~ 

N/A N/A 70400 60 tJ 24500 N 28300 EN N/A --N~-- -N/A -

N/A N/A N/A N/A N/A N/A -- --NiP:--~- N/A N/A 
-~--

N/A N/A 76100 60 U 17200 N 14500 EN-t----N~ '--NlA"---

=~~~=I N/A -N/A 55900 60 U 11300 N 23300 N*--t-----
N/A 

.-----------
N/A 

-N/A ---------1 
N/A N/A N/A N/A N/A N/A N/A N/A 

N/A N/A 66000 60U 10800 N 10300 N* N/A N/A N/A 

N/A N/A 73300 60U 12700 N 12900 N* N/A N/A N~ 
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TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWC CRANE 

TCLP METALS 

ANALYTE TCLP ARSENIC TCLPBARIUM TCLP CADMIUM TCLP CHROMIUM TCLP LEAD 

1M Industrial Cleanup Goal (Human Health) 
1M Residential CleanuQ Goal (Human Health} 

Units of Measurement 
SITE SAMPLE GRID DEPTH 

ID DATE # (in inches) 

MFAICS310 2/9/98 148 24 - 36 
MFAICS311 2/9/98 147 0-12 
MFAICS312 2/9/98 147 12 - 18 
MFAICS313 2/9/98 147 24 - 36 

MFAICS314 2/10/98 154 0-12 
MFAICS315 2/10/98 154 0-12 
MFAICS316 2/10/98 154 12 - 18 
MFAICS317 2/10/98 154 24 - 36 
MFAICS318 2/12/98 146 0-12 

MFAICS319 2/12/98 146 12 - 18 
MFAICS320 2112/98 146 24 - 36 
MFAICS321 2/13/98 145 0-12 
MFAICS322 2/13/98 145 12 - 18 
MFAICS323 2/13/98 145 24 - 36 
MFAICS324 2/13/98 143 0-12 
MFAICS325 2/13/98 143 12 - 18 
MFAICS326 2/13/98 143 24 - 36 
MFAICS327 2/23/98 144 0-12 
MFAICS328 2/23/98 144 12 - 18 
MFAICS329 2/23/98 144 24 - 36 
MFAICS330 2/23/98 151 0-12 

MFAICS331 2/23/98 151 0-12 

MFAICS332 2/23/98 151 12 - 18 
MFAICS333 2/23/98 151 24 - 36 
MFAICS334 2/23/98 149 0-12 
MFAICS335 2/23/98 149 12 - 18 
MFAICS336 2123/98 149 24 - 36 
MFAICS337 2/24/98 150 0-12 

MFAICS338 2124/98 150 12 - 18 
MFAICS339 2/24/98 150 24 - 36 
MFAICS340 2124/98 152 0-12 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

UG/L 
5,000 

2.1 U 
2.1 U 
N/A 

2.1 U 

2.9 B 
2.1 U 

N/A 
2.1 U 

2.1 U 

N/A 
- f---.--

4B 

4B 
N/A 

2.4 B 
2.1 U 
N/A 

3.7 B 
2.7 B 
N/A 
4.6 B 

2.1 U 
f--. 

2.1 U 

N/A 
9.7 B 

2.1 U 
N/A 

3.8 B 

2.1 U 

N/A 

2.1 U 

2.1 U 

UG/L UG/L UG/L UG/L 
100,000 1,000 5,000 5,000 

1300 EN 0.3 U 1.3 B 3B 
-

1410 EN 0.3 U 1 U 2.5 B 
N/A N/A N/A NiA 

1410 EN 0.3 U 1 U 3.3B--

1220 EN 0.340 B 1.6 B 9.9 B 
1200 EN 0.310 B 1.4 B 11.4 B 

N/A N/A N/A N/A 
1420 EN 0.3 U 1.3 B 11.4 B 

1000 0.5 B 1.5 B 3.98-

N/A N/A N/A N/A --

1380 0.440 B 1.1 B 7.7 B 
1210 0.450 B 1.5 B 4.6 B 

N/A N7A N/A N/A 

851 0.3U 1.1 B 2.7 B 

1800 0.3 U 2.6 B 2.9 B 
N/A N/A N/A N/A 
1180 5.6 2B 4.7 B 

2520 EN 1.1 B 2.5 B 5.5B 

N/A N/A N/A N/A 

2140 EN 0.3 U 1.2 B 10.1 B 

1510EN 0.740 B 1 B 1.6 B 

1560 EN 0.910 B 1.1 B 2.9 B 

N/A N/A N/A N/A 
1830 EN 1.7 B 3.8 B 24.8 B 

1300 EN 1.5 B 2.3 B 7B 

N/A N/A N/A N/A 

1460 EN 1.1 B 2.7 B 14.5 B 

1550 1:2 B 1.5 B 2B 

N/A N/A N/A N/A 

1410 0.560 B 3B 30 B 

1300 0.610 B 1 U 3.6 B 
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TCLP MERCURY TCLP SELENIUM TCLP SILVER ~I 
---------, 

.. _-
UG/L UG/L UG/L 
200 1,000 5,000 

1 ·U 3~ 'U 1 ·U . --3.4 U ---1lJ----
N/A'--:. _N/A - =~':::'N7A-= 

--1'TIT- 3.8 B 1 U 
-- --

1 ·U 3.4 U 1 U 
.. _--------1--------1--. 

1 ·U 3.4 U 1 U 
N/A N/A N/A 
1 ·U 3.4 U 

--!--'-fu--

1 U 3.4-0'--- ------Tu---
---N/A ------~-- ----WA----· 

10----"3:4U-- f---'TD---
-1 U 3.4 U 1U 

N/A--~'N/A----1---- N/A -----

fU--1-------
3.4U '---fu-'---

1--U--f-·--3-.4U---1-. 1 U 
----N/A---+--N7A -'---N/A -------

1 U --+---3'.4U---I------"fl}"'-.----

1-0--1---3.6 B--- ----nr---
NiA---1----iiJTA---- ----WA---
1"U-- -5B ~TIT-" 

---1'0---------.. ------ -.----
3.8 B 1.2 B 

. --~~;~ ~~ I ~i~ 
1U 6B 1U 

N/A N/A N/A 
-

1 U 6.6 B 1 U 
fU- --3.4U·-- !----Tu---'-

N/A N/A N/A 

1 U 88 1 U 
--3.4U ---

1 U i 1 U 
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TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWC CRANE 

VOLATILES 
ANAL YTE 1,1-DICHLOROETHANE 1,2-DICHLOROETHANE MEK MIBK ACETONE CHLOROFORM METHYLENE CHLORIDE TOLUENE XYLENES 

1M Industrial Cleanup Goal (Human Health) 1,700,000 550 27,000,000 2,800,000 8,800,000 530 18,000 880,000 320,000 
1M Residential Cleanup Goal (Human Healthl 500,000 400 7,100,000 770,000 2,000,000 30 _ 7,800 790,000 320,000 

Units of Measurement - UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG 
SITE SAMPLE GRID DEPTH **14,000 **10,000 **4,000,000 **120,000 

ID DATE # (in inches) 

MFAICS342 2/24/98 152 24 - 36 --N7:A---~-- N/A N/A -----N7:A---+-NiA- -N/A -~I-----N1A --NlA-- -- N/A-
MFAICS341 2/24/98 152 12-18 5U 5U 5U 11U 25 5U 5U=EU 5U 

MFAICS343 2/24/98 153~ ___ ----N~~ __ ---- ~~_ -+-Nl";;:-- --NlA-r----wlA -N/A--~=_=_~IA __ --N~ ~ N/A ~J 
MFAICS344 2/24/98 153 12-18 5U 5U 5U 11U 11U 5U 5U ~U 5U I 

MFAICS345 2/24/98 153 24 - 36 N/A N/A N/A - N/A N/A N/A-----NtA"--- I NY;:- -NIA-: 
MFAICS346 2/24/98 155 0 - 12 N/A N/A N/A N/A N/A N/A N/A N/A -~i 
MFAICS347 2/24/98 155 12-18 6U 6U 6U 12U 12U 6U 6U 6U 6U I 

MFAICS348 2/25/98 156 0 - 12 N/A N/A N/A N/A N/A N/A N/A -- N/A N/A 

MFAICS349 2/25/98 156 12-18 6U 6U 6U 11U 11U 6U 6U 6U 6U 

MFAICS350 2/25/98 156 24 - 36 N/A N/A N/A N/A N/A N/A N/A I N/A __ r-~/A 
MFAICS351 2/25/98 85 0 - 12 N/A N/A N/A N/A N/A N/A N/A N/A N/A 
MFAICS352 2/25/98 85 0 - 12 N/A N/A N/A N/A N/A N/A N/A N/A N/A 

r-M-F~A-IC~S~3~5~3-+--2/-2-5/-9-8-+----8-5---+-1-2---1-8-+------6-U-------+------6--U------+---6--U--~--1-3-U--~--3-3==:====6=U===-_r-~-~~~-_~6~U~ ______ r-~~_-_--~--~-_-U=~-
MFAICS354 2125/98 85 24 - 36 N/A N/A N/A N/A N/A N/A N/A N/A N/A 
MFAICS355 2/25/98 86 0 - 12 -- N/A N/A N/A N/A N/A N/A---t------NT;;:-----r---N-/A ---- N/A--

I---.;;..:;..=---'-+--=-=~-=-_+_---=--=---_+_---=-----'-=------------- ------------'--------- - --.-------------- ------ ---1---------
MFAICS356 2/25/98 86 12-18 6U 6U 6U 12U 12U 6U 6U 6U 6U 

I--------+-------I-------+-----j-----------+----------+------- ---- - --r--------i-------- f-------
MFAICS357 2/25/98 86 24 - 36 N/A N/A N/A N/A N/A N/A N/A N/A N/A 
MFAICS358 2/25/98 87 0-12 N/A N/A N/A --- N/A N/A N/A f----NiA----r---~- N/A--

~~~i~m ~~~ li; f~ ~~ - ~~ ~~r=2~ -~x ~~-=i~~ I-~tt~ 
MFAICS363 2126/98 157 24 - 36 N/A N/A N/A N/A N/A N/A _____ N/A ___ I N/A __ N/A __ 

MFAICS364 2126/98 158 0 - 12 N/A N/A N/A N/A N/A N/A N/A N/A N/A 
MFAICS365 2126/98 158 12 -18 6 U 6 U 6 U - - 12 U 12 U 6 U -- -----SJs----t--aU-- ---au-
MFAICS366 2126/98 158 24 - 36 N/A N/A N/A N/A N/A N/A N/A N/A N/A 
MFAICS367 2126/98 159 0 - 12 N/A N/A N/A r-N/A N/A N/A -N/A---- ---N-/A-r----NiA---
MFAICS368 2126/98 159 12 - 18 6 U 6 U 6 U 12 U 12 U 6 U ---- ------5-j-- 6 U ----6-U-

MFAICS369 2126/98 159 24 - 36 N/A N/A N/A N/A N/A N/A [--- N/A N/A N/A-
1 

~M~F~A~IC~S~3=70~~21~2~6~~~8~----16-0--~-0---1~2~~--~N~/~A-----+--~N~M=----~---N~/~A~~~N~M-'-~~N~~-'-~--~N~M-'--~--~N-M-------N/A--N-~---
------1----- -------- .... ---

MFAICS371 2126/98 160 12-18 6U ____ 6U 6U 12U 12U 6U 5J 6U 6U 

NSWC Crane - SWMU 12116 
Removal and Bioremediation of MFA Material 
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ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup GoalJHuman Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 

10 DATE # (in inches) 

MFAICS341 2/24/98 152 I 12·18 
MFAICS342 2/24/98 152 24 - 36 
MFAICS343 2124/98 153 0-12 

MFAICS344 2/24/98 153 12 - 18 
MFAICS345 2/24/98 153 24 - 36 
MFAICS346 2/24/98 155 0-12 

MFAICS347 2/24/98 155 12 - 18 

MFAICS348 2/25/98 156 0-12 
1-----

MFAICS349 2/25/98 156 12 - 18 

MFAICS350 2/25/98 156 24 - 36 
MFAICS351 2/25/98 85 0-12 

MFAICS352 2/25/98 85 0-12 

MFAICS353 2/25/98 85 12 - 18 
MFAICS354 2/25/98 85 24 - 36 

MFAICS355 2/25/98 86 0-12 

MFAICS356 2/25/98 86 12 - 18 
MFAICS357 2/25/98 86 24 - 36 

MFAICS358 2/25/98 87 0-12 

MFAICS359 2/25/98 87 12 - 18 
MFAICS360 2/25/98 87 24 - 36 
MFAICS361 2/26/98 157 0-12 
MFAICS362 2/26/98 157 12 - 18 
MFAICS363 2/26/98 157 24 - 36 
MFAICS364 2/26/98 158 0-12 
MFAICS365 2/26/98 158 12 - 18 
MFAICS366 2/26/98 158 24 - 36 
MFAICS367 2/26/98 159 0-12 

MFAICS368 2/26/98 159 12 - 18 
MFAICS369 2/26/98 159 24 - 36 
MFAICS370 2/26/98 160 0-12 
MFAICS371 2/26/98 160 12 - 18 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE E·1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWC CRANE 

EXPLOSIVES 

DNB HMX NITROBENZENE PETN RDX 

68,000 34,000,000 94,000 250 17,000 
6,500 3,300,000 18,000 250 4,000 

UG/KG UG/KG UG/KG UG/KG UG/KG 
**40,000 

N/A N/A N/A N/A N/A 
250U-- ---

2580 260 U N/A 1860 

250 U 24700 260U N/A 803000 

N/A N/A N/A N/A N/A 
250 U 1050 J 260U N/A 1380 

250 U 8060 260 U N/A 1000 U 
--- --,,--

N/A N/A N/A N/A N/A 
--

250 U 2200 U 260 U N/A 1000 U -- ---_. --
N/A N/A N/A N/A N/A 

-
250 U 2200 U 260 U N/A 1000 U 

250 U 2200 U 260 U N/A 1000 U 

250 U 2330 260U N/A 1000 U 

N/A N/A N/A N/A N/A 
250 U 2200 U 260 U N/A 1000 U 

250 U 4360 260 U N/A 1000 U 

N/A N/A N/A N/A N/A 
250 U 2200 U 260 U N/A 1000 U 

250U 2200 U 260 U N/A 1000 U -----
N/A N/A N/A N/A N/A 

250 U 2200 U 260 U N/A 1000 U 

250 U 2200 U 260 U N/A 1000 U 
---- --

N/A N/A N/A N/A N/A 
246U 2170 U 256 U N/A 985U ----
244 U 2150 U 254 U N/A 976 U 
N/A N/A N/A N/A N/A 

244 U 2150 U 254 U N/A 976 U 

248U 5780 257 U N/A 1200 

N/A N/A N/A N/A N/A 
245 U 2160 U 255 U N/A 1220 ---
246U 2170 U 256 U N/A 985 U .--
N/A N/A N/A N/A N/A 
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TNB TETRYL TNT 

34,000 6,800,000 64,000 
3,300 650,000 15,000 

UG/KG UG/KG UG/KG 

N/A N/A N/A 
-250 U-~--~500- --Z50-U--

----
250 U 650 U 25Cfu---; 

-_.--.:.-f--.----- -----------N/A N/A N/A 
--1----_._- f---------: 

250 U 650 U r----~~-I --'--r:i50Li--250 U 250 U --'---N/A N/A N/A 
250 U 650 U 250 U 

N/A 
,-

N/A N/A i 
- - -I 

250 U 650U 250 U ------f--
250 U 250 U 650 U ---------r--

650U 
- -~",-, 

250 U 250 U I 

------ - N/A-----_I N/A N/A 
250 U 650 U 250U 

250 U 650 U 250 U ----
N/A N/A N/A , 

- --- I 
250 U 650 U 250U 

250 U 650 U 250U 1------_._-1---- ----.------
N/A N/A N/A ._----1----, --I 

250 U 650 U 250U 
250'U- 650 U 

1---------
250 U -----.- .. ---. !-----------_.- ---NtA------1 N/A N/A -------- c----------

:-246U -=1 246 U 
:~~G-244 U 244 U 

- N/A----1-------
------N~~==I N/A 

244 U 634U 244 U 
--------,-

--644U ----248 U"--- I 248 U ---- - -----_ .. ----'1 
N/A N/A N/A 1 ,---'--------- -----~-~-

245 U 637 U 245 U 
----------,- --,---"-----

246U 640U 264 ----r:iiA----- ._,._------ -"--------.--~ 
N/A N/A 
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ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 

ID DATE # (in inches) 

MFAICS341 2/24/98 152 12 - 18 
MFAICS342 2/24/98 152 -- 24 - 36 

MFAICS343 2/24/98 153 O--~ 

MFAICS344 2/24/98 153 12 - 18 

MFAICS345 2/24/98 153 ' 24 - 36 

MFAICS346 2/24/98 155 0-12 

MFAICS347 2/24/98 155 12 - 18 

MFAICS348 2125/98 156 0-12 

MFAICS349 2/25/98 156 12 - 18 
MFAICS350 2/25/98 156 24 - 36 
MFAICS351 2/25/98 85 0-12 

,-
-0-12 MFAICS352 2/25/98 85 

MFAICS353 2/25/98 85 12 - 18 
MFAICS354 2/25/98 85 24 - 36 

MFAICS355 2125/98 86 0-12 

MFAICS356 2/25/98 86 12 - 18 
MFAICS357 2/25/98 86 24 - 36 
MFAICS358 2125/98 87 0-12 

MFAICS359 2125/98 87 12 - 18 

MFAICS360 2125/98 87 24 - 36 

MFAICS361 2/26/98 157 0-12 

MFAICS362 2/26/98 157 12 - 18 

MFAICS363 2126/98 157 24 - 36 
MFAICS364 2126/98 158 0-12 

MFAICS365 2126/98 158 12 - 18 
MFAICS366 2126/98 158 24 - 36 
MFAICS367 2126/98 159 0-12 
MFAICS368 2126/98 159 12 - 18 
MFAICS369 2/26/98 159 24 - 36 
MFAICS370 2/26/98 160 0-12 
MFAICS371 2126/98 160 12 - 18 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWC CRANE 

EXPLOSIVES 

2.4-DNT 2,6-DNT 2-AmDNT 4-Am DNT 

1,400,000 680,000 1,400,000 680,000 
130,000 65,000 130,000 65,000 
UG/KG UG/KG UG/KG UG/KG 

N/A N/A N/A N/A 
250 [.1-"--- '--260U-- -,--

250 Ll -----25W--
---250-0----- -------,-

147"Y-----260-U--- 250 U 
---- -

-N/A N/A N/A N/A --- ----
250 U 260 U 250 U 250 U 

--- 1----
250 U 260 U' 250 U 250 U 

- -- ---'---
N/A N/A N/A N/A ----

250 U 260 U 250 U 250 U --
N/A N/A N/A N/A ------

250 U 260 U 250 U 250 U 

250 U 260 U 250 U 250 U 

250 U 260 U 250 U 250 U ---------
N/A N/A - N/A N/A 

--- --
250 U 260 U 250 U 250 U 

250 U 260 U 250 U 250 U 

'N/A N/A N/A N/A 

250 U 260 U 250 U 250 U 

250U 260 U 250 U 250 U 

N/A N/A N/A N/A 

250 U 260 U 250U 250 U 

250 U 260 U 250 U 250 U 

N/A N/A N/A N/A 

246U 256 U 246U 246 U 

244 U 254U 244U 244 U 

N/A N/A N/A N/A 

244U 254U 244U 244U 

248U 257 U 248 U 248 U 

N/A N/A N/A N/A 

245U 255 U 245U 245U -
246 U 256 U 246 U 246U 

N/A N/A N/A N/A 
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2-NT 3-NT 4-NT 

6,800,000 6,800,000 6,800,000--
650,000 650,000 650,000 
UG/KG UG/KG UG/KG 

N/A N/A N/A 
--- 250U-- --- 250 U---- ---250'0---

----2500--- ---2SC)U----- --25dU-
---'-- ----' - ,-----------------
N/A N/A N/A -,--

250 U 250 U 250 U ----.--1-----
250 U 250 U 250 U 

N/A--
--_._----, 

N/A N/A ---I---- -----, 
250U __ 250 U 250U -- ---------
N/A N/A N/A 
250U-

r--- ."------~ .. -.--
250 U 250U 

1------------,---
250 U 250 U 250 U --- c---
250 U 250 U 250 U .---1-----

N/A 
-- .~--.-,.~---

N/A N/A 

250 U 250 U 250 U --1------ "-----
250 U 250 U 250 U -- ------
N/A N/A N/A -----

250U 250U 250U -
250 U 250 U 250 U 

N/A N/A N/A 

250 U 250U 250 U 

250 U 250 U 250 U --- -----
N/A N/A N/A 

246 U 246 U 246 U 
-

244U 244U 244U 
N/A --I-- ----------

N/A N/A 

244U 244 U 244U ---- ------
248U 248U 248 U -- r----------- -.-------
N/A N/A N/A 

245 U 245U 
r-------, 

245 U - r-------' 
246-U 246U ---~~~Y-----1 •. _ .. _-------
N/A N/A 
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ANALYTE 

TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWC CRANE 

METALS 

ALUMINUM ARSENIC BARIUM CADMIUM CHROMIUM LEAD 

1M Industrial Cleanup Goal (Human Health) 100,000,000 2,400 100,000,000 850,000 450,000 1,000,000 
1M Residential Cleanup Goal (Human Health) 

Units of Measurement 
SITE SAMPLE GRID DEPTH 

ID DATE # (in inches) 

MFAICS341 2/24/98 152 12 - 18 
MFAICS342 2/24/98 152 24 - 36 

MFAICS343 2/24/98 153 0-12 

MFAICS344 2/24/98 153 12 - 18 

MFAICS345 2/24/98 153 24 - 36 
MFAICS346 2/24/98 155 0-12 

MFAICS347 2/24/98 155 12 - 18 

MFAICS348 2/25/98 156 0-12 

MFAICS349 2/25/98 156 12 - 18 

MFAICS350 2/25/98 156 24 - 36 

MFAICS351 2/25/98 85 0-12 

MFAICS352 2125/98 85 0-12 

MFAICS353 2/25/98 85 12 - 18 

MFAICS354 2/25/98 85 24 - 36 

MFAICS355 2/25/98 86 0-12 

MFAICS356 2/25/98 86 12 - 18 

MFAICS357 2/25/98 86 24 - 36 

MFAICS358 2/25/98 87 0-12 

MFAICS359 2/25/98 87 12 -18 
-

MFAICS360 2/25/98 87 24 - 36 

MFAICS361 2/26/98 157 0-12 

MFAICS362 2/26/98 157 12 - 18 

MFAICS363 2/26/98 157 24 - 36 

MFAICS364 2126/98 158 0-12 

MFAICS365 2126/98 158 12 - 18 

MFAICS366 2126/98 158 24 - 36 
MFAICS367 2126/98 159 0-12 
MFAICS368 2/26/98 159 12 - 18 

MFAICS369 2/26/98 159 24 - 36 
MFAICS370 2/26/98 160 0-12 

MFAICS371 2126/98 160 12 - 18 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

77,000,000 320 
UG/KG UG/KG 

**100,000 

N/A N/A 
----N/A N/A 

N/A. N/A 
N/A N/A 
N/A N/A 
N/A N/A 

N/A N/A 
NIt>. N/A 
N/A N/A 
N/A N/A 
N/A N/A 

----
N/A N/A 
N/A N/A 
N/A N/A 
N/A" N/A 
N/A N/A 
N/A N/A - . 

N/A N/A 
N/A N/A 

------
N/A N/A 
N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 
N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 
-

N/A N/A 

5,300,000 38,000 210,000 400,000 
UG/KG UG/KG UG/KG UG/KG 

**2,000,000 **20,000 **100,000 **100,000 

N/A N/A N/A N/A 
52200 60U- -13s00N--- 980aN* 

58000. 60U 14900 N 13900 N"--
N/A N/A N/A N/A 

. 56300 60U 14700 N 10100 N* -
75500 60U 16700 N 13100 N* 

N/A N/A N/A N/A 
78900 60 U 14600 13800 

N/A N/A N/A N/A .-
96000 60U 18900 9500 

60400 60U 15100 16400 
. 47100 60 U 17100 13500 .. -

N/A N/A N/A N/A 
35600 60U 13700 8200 

76300 60U 17900 14100 

N/A N/A N/A N/A 
71300 60U 18600 13500 

71100 60U 19700 18400 --
N/A N/A N/A N/A 

-----
64300 60 U 16600 13900 

79300 680 19400 E 15500 E--

N/A N/A N/A N/A 

9820Q 520 21400 E 14000 E 

79400 700 18500 E 17300 E 

N/A N/A N/A N/A 

57600 690 20900 E 13200 E 

50700 470B 13400 E 9100 E 

N/A N/A N/A N/A 
-

57400 780 21900 E 13700 E 

50600 450 B 8300 E 10400 E 

N/A N/A N/A N/A 
-- ---
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MERCURY SELENIUM SILVER 

510,000 8,500,000 8,500,000 
23,000 380,000 380,000 
UG/KG UG/KG UG/KG 
**4,000 **20,000 **100,000 

N/A N/A I N/A 
N/A-- i---mA- r---------N/A --

--N/A-' N/A N/A _. .-_1 
N/A N/A N/A 
N/A N/A N/A 

N/A- ------, 
N/A N/A ._--_.------ r----·--I 

N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 

N/A N/A N/A 
I 

N/A N/A N/A I --- +-------1 
N/A N/A N/A ---------_ .. --_ .. "~---'~~-' 

N/A N/A N/A -------
N/A N/A N/A ---- ,------,-_. -----"----
N/A N/A N/A 
N/A -- --,,----- --_.,-," 

N/A N/A ---r-------
N/A N/A N/A -------_. ---
N/A N/A N/A ...... _-_._-1--.------------
N/A N/A N/A --------f---------.---... --
N/A N/A N/A ._-f---------_ .. ---
N/A N/A N/A 

--f-- .-------
N/A N/A N/A 

N/A N/A N/A --
N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 
, ... -

N/A N/A N/A 

N/A N/A N/A 
- 1-----' -----

N/A N/A N/A 
"'--1-------

N/A N/A N/A 

06/26/2000 



-

TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWC CRANE 

TCLP METALS 
ANALYTE TCLP ARSENIC TCLPBARIUM TCLP CADMIUM TCLP CHROMIUM TCLP LEAD 

1M Industrial Cleanup Goal (Human Health) 
1M Residential Cleanup Goal (Human Health) 

Units of Measurement 
SITE SAMPLE GRID DEPTH 

ID DATE # (in inches) 

MFAICS341 2/24/98 152 12 - 18 
MFAICS342 2/24/98 152 24 - 36 
MFAIGS343 2/24/98 153 0-12 

MFAICS344 2/24/98 153 12 - 18 
MFAICS345 2/24/98 153 24 - 36 
MFAICS346 2/24/98 155 0-12 

MFAICS347 2124/98 155 12 - 18 
MFAICS348 2/25/98 156 0-12 

MFAICS349 2/25/98 156 12 - 18 

MFAICS350 2/25/98 156 24 - 36 

MFAICS351 2/25/98 85 0-12 

MFAICS352 2/25/98 85 0-12 

MFAICS353 2/25/98 85 12 - 18 

MFAICS354 2/25/98 85 24 - 36 

MFAICS355 2/25/98 86 0-12 

MFAICS356 2/25/98 86 '12 - 18 
86-

----- .-.. 

MFAICS357 2/25/98 24 - 36 

MFAICS358 2/25/98 87 0- 12---

MFAICS359 2/25/98 87 12 - 18 

MFAICS360 2/25/98 87 24 - 36 
MFAICS361 2/26/98 157 0-12 

MFAICS362 2/26/98 157 12 - 18 ----
MFAICS363 2/26/98 157 24 - 36 

MFAICS364 2/26/98 158 0-12 

MFAICS365 2/26/98 158 12 - 18 

MFAICS366 2/26/98 158 24 - 36 
MFAICS367 2/26/98 159 0-12 

MFAICS368 2126/98 159 12 - 18 
MFAICS369 2/26/98 159 24 - 36 
MFAICS370 2/26/98 160 0-12 

MFAICS371 2/26/98 160 12 - 18 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

UG/L UG/L 
5,000 100,000 

N/A N/A 
2.1 U 1450--

2.1 U 1360 

N/A N/A 

2.1 U 1540 
2.1 U 1570 

N/A N/A 

2.1 U 1310 E 

N/A N/A 

2.1 U 567 E 
-

2.1 U 1070 E ------
2.1 U . 1050 E 

-~-~----'-----

N/A N/A 

2.1 U 589 E 

2.1 U 1130 E 
.--.--~~.-~~----.-. 

N/A N/A 
.. _-----

2.1 U 857 E 

2.1 U . 1330 E 

N/A N/A 

2.1 U 1020 E 

2.9 8 1340 E 

N/A N/A 
.. -

3.4 8 1290 E 
-

2.1 U 1270 E 

N/A N/A 

3.2 8 1070 E 

2.1 U 1060 E 

N/A N/A 

2.1 U 1180 E 

2.9 8 1060 E 

N/A N/A 

UG/L UG/L UG/L 
1,000 5,000 5,000 

N/A N/A N/A 
-. -0.3708- --T8B -- 10.5 B 

0.540 B 1.3 B 5.18 

N/A N/A N/A .. --
0.460 B 1.3 B 10.8 B 
0.970 B 1 U 6B 

N/A N/A N/A 

0.520 B 1 U 0.970 B 

N/A N/A N/A 

0.3 U 1 U 11.3 B 
-

0.3 U 1 U 18 --
0.3608 1 U 1.98 

--N/A-- --~-.~-.--_._ .. _--------
N/A N/A --

0.3 U 1 U 2.9 8 

0.5408 1 U 0.9 U 
1--._---------_._------

N/A N/A N/A 
c--- 0.3 U 

-----
1 U 1.78 --

0.3 U 1 U 0.9 U 

N/A N/A N/A 

0.3 U 1 U 3.18 

0.810 B 1.7 B 1.88 

N/A N/A N/A ---- --
0:3 U 1 B 0.9 U 

0.470 B 1 U 0.9U __ 

N/A N/A N/A 
. -

0.470 B 1.68 2.9 B 

0.3 U 1 U 0.9 U 

N/A N/A N/A 

0.3 U 1 U 1.28 

0.9608 1.98 1.38 

N/A N/A N/A 
--
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TCLP MERCURY TCLP SELENIUM TCLP SILVER 

UG/L UG/L UG/L 
200 1,000 5,000 

--~~---t- N/A I _N/A _____ 
1 U t 4.5 B I _2_U __ 

~ ~~ f_3~~~--I_._=~~ _== 
1 U' 5.3 B 1 U .. 
1 U 4.6 B 1 U 

-
N/A N/A N/A ---- -----
1.3 B 3.4 U 1 U 

N/A N/A -I--~~-- ... -

1U ---}} ~ --+--'-i ~ -.-----: 1.98 
'- ------1-------.. --.---

r---'~7A~-I---~11AU -==t=~/~ ~~: 
-::~=-± J:~-':f:=: ~ -: 

1--' 1~~AB---t----i~AU---1----- ~/~-- .. --
=±--·----i"-----·------

_~.3.~ ____ .~~_. ___ ....... __ .. ! __ ~. __ 

lN~AB 1_ - ~'~ -~ N/A 
[------

1 U ---_ .. _-----
1 U 4.7 B 1.3 B ------- ._----_. 
N/A N/A N/A _. __ ._-1--------_.-
1 U 6.3 8 1.2 B 

1 U 3.4 U 1 U -----f--- -
N/A N/A N/A --------------
1 U 4.5 B 1 U -- -----.---
1 U 3.4U 1 U -- ---------
N/A N/A N/A --_ .. ------ ---------
1 U i 4.48 3.48 ----_.-. 
1 U 4.2 8 1 U . _- -------_._--, . 
N/A N/A N/A 

06/2612000 



ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 

10 DATE # (in inches) 

MFAICS372 2/26/98 160 0-12 
MFAICS373 2/27/98 161 0-12 
MFAICS374 2/27/98 162 0-12 
MFAICS375 2/27/98 162 24 - 36 
MFAICS376 2/27/98 162 12 - 18 
MFAICS377 2/27/98 93 0-12 
MFAICS378 2/27/98 93 12 - 18 
MFAICS379 2/27/98 93 24 - 36 
MFAICS380 2/27/98 71 0-12 
MFAICS381 2/27/98 71 12 - 18 

MFAICS382 2/27/98 71 24 - 36 
MFAICS383 2/27/98 72 0-12 

MFAICS384 2/27/98 72 12 - 18 

MFAICS385 2/27/98 72 24 - 36 
MFAICS386 312198 73 0-12 

MFAICS387 3/2/98 73 12 - 18 
MFAICS388 3/2/98 73 24 - 36 
MFAICS389 3/2/98 74 0-12-

MFAICS390 3/2/98 74 12 - 18--

MFAICS391 3/2/98 741 24-36-

MFAICS392 3/2/98 75 I 0-12 
MFAICS393 3/2/98 75 0-12 

MFAICS394 3/2/98 75 12 - 18 
MFAICS395 3/2/98 75 24 - 36 
MFAICS396 312198 76 0-12 
MFAICS397 3/2/98 76 12 - 18 
MFAICS398 3/2/98 76 24 - 36 
MFAICS399 3/2/98 77 0-12 

MFAICS400 3/2/98 77 12 - 18 
MFAICS401 3/2/98 77 24 - 36 
MFAICS402 3/3/98 88 0-12 

NSWC Crane - SWMU 12/16 

TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWC CRANE 

VOLATILES 
1,1-DICHLOROETHANE 1,2-DICHLOROETHANE MEK MIBK ACETONE 

1,700,000 550 27,000,000 2,800,000 8,800,000 
500,000 400 7,100,000 770,000 2,000,000 
UG/KG UG/KG UG/KG UG/KG UG/KG 

**14,000 **10,000 **4,000,000 

N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A -
N/A N/A N/A N/A N/A 

- -
6U 6U 6U 12 U 12 U 

~-~-~.---

N/A N/A N/A N/A N/A f------------------.--r------ ----
6U 6U 6U 12 U 12 U 
N/A NiA - N/A N/A N/A 

N/A N/A N/A N/A N/A 

6U 6U 6U 13 U 13 U 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

6U 6U 6U 12 U 12 U 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

6U 6U 6U 12 U 12 U 
c----N1A-- N/A N/A N/A N/A 

-
N/A N/A N/A N/A N/A 

r------
6
-
U 

--W----- 6U 12 U 12 U 
r----NIA N/A N/A N/A N/A 

N/A 
--1--

N/A N/A N/A N/A 
N/A N/A N/A N/A N/A 

7U 7U 7U 13 U 13 U 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

6U 6U 6U 12 U 12 U 
N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A 

--
6U 6U 6U 12 U 40 -- .-
N/A N/A N/A N/A N/A 

--
N/A N/A N/A N/A N/A 

Removal and Bioremediation of MFA Material 
Interim Measures Report Page 61 of 106 

CHLOROFORM METHYLENE CHLORIDE TOLUENE XYLENES 

530 18,000 880,000 320,000 
30 7,800 790,000 320,000 I 

UG/KG UG/KG UG/KG UG/KG 
**120,000 I 

-, 

.' 

N/A N/A N/A N/A 
- -- ---- .--~-,.~ 

N/A N/A N/A N/A ----- -----
N/A N/A N/A N/A 

•. ---- ----------
N/A N/A N/A N/A -----1---
6U 6U 6U 6U ---r------N/A----
N/A N/A N/A ------------r---- -----, 
6U 5J 6U 6U 
N/A N/A N/A N/A 
N/A N/A N/A- --N/A-

6U 5JB- 6U 6U 

N/A 
-

N/A N/A N~ 
N/A N/A N/A N/A 

6U 5 JB 6U 6U--

N/A N/A N/A N/A 
--N/A N/A N/A N/A 

--------------
6U 6U 6U I 6U 
N/A-- ----N/A---NrA- -N/A---

N/A N/A ----- NlA-r--NlA-
61J- 6U --60- -6-0'--

N/A -N/A N/A -N/A 

N/A N/A N/A-- N/A---

N/A N/A N/A N/A---

7U 7U 7U 7U 
N/A 

-I-----
N/A 

---
N/A N/A-

N/A 
-

N/A N/A--~TA--
-

6U 6U 6U 6U 
N/A - N/A N/A -0-- N/A-

r------wp;--
·----NIA- --f-NiA- -wk--

______ c 

6U 

~ ____ ~/~ -- - --;~~-~-
6U 

N/A f--N/A--

N/A -- N/A I N/A --NIA'-
------

06/26/2000 



ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 

10 DATE #I (in inches) 

MFAICS372 2/26/98 160 0-12 
MFAICS373 2/27/98 161 0-12 
MFAICS374 2/27/98 162 0-12 
MFAICS375 2/27/98 162 24 - 36 
MFAICS376 2/27/98 162 12 - 18 
MFAICS377 2/27/98 93 0-12 

TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWCCRANE 

EXPLOSIVES 
DNB HMX NITROBENZENE PETN RDX 

68,000 34,000,000 94,000 250 17,000 
6,500 3,300,000 18,000 250 4,000 

UG/KG UG/KG UG/KG UG/KG UG/KG 
**40,000 

246 U 2170U 256 U N/A 985 U --- -
250 U 2200 U 260 U N/A 1000 U .. 
243 U 2140 U 252 U N/A 971 U 
246 U --

1-.------r----·256 U --
2170 U N/A 985 U 

N/A N/A N/A N/A N/A .. --
249U 2190 U 259 U N/A 995 U 

---

MFAICS378 2127/98 93 12 - 18 N/A N/A N/A N/A N/A --

MFAICS379 2/27/98 93 24 - 36 249U 2190 U 
MFAICS380 2/27/98 71E-

1--. 248 U 56000 
MFAICS381 2/27/98 71 12-18' N/A -- --N/A---

MFAICS382 2/27/98 71 24 - 36-
f---

248U
-- --~O--

MFAICS383 2/27/98 72 0-12 24ifrr---- r----1i2200DJ-

MFAICS384 2/27/98 72 12 - 18 N/A --'r---"N7A----

MFAICS385 2/27/98 72 24 - 36 250 U 
MFAICS386 3/2/98 73 0-12 250 U 

MFAICS387 3/2/98 73 12 - 18 N/A 
MFAICS388 3/2/98 73 24 - 36 250 U 
MFAICS389 3/2/98 74 0-12 250U 

MFAICS390 3/2/98 74 12 - 18 N/A 

MFAICS391 3/2/98 74 +-24'-- 36 249U 
MFAICS392 3/2/98 75 0-12 250 U 
MFAICS393 3/2/98 75 0-12 250 U --

MFAICS394 3/2/98 75 12 - 18 N/A 

MFAICS395 3/2/98 75 I -24 - 36 r----25DU----

MFAICS396 3/2/98 76 0-12 
MFAICS397 3/2198 76 12 - 18 
MFAICS398 3/2/98 76 24 - 36 
MFAICS399 3/2/98 77 0-12 

MFAICS400 3/2/98 77 12 - 18 
MFAICS401 3/2198 77 24 - 36 
MFAICS402 313/98 88 0-12 

NSWC Crane - SWMU 12116 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

250 U 
N/A 

250 U 

250 U 

N/A 
248 U 

250 U 

4140 

19100 

N/A 
1990 J 

59800 
N/A 

12400 

167000 OJ 

1120000 

N/A 
-- 34700 

41000 

N/A 
11400 

66200 

N/A 
5620 

33100 

259 U --
N/A 260 J -

257 U - N/A 210000 D 
1----NlA--- t-----f\.i7A"-- N/A 

257 U -----'N7A 18000 
r----257u N/A 591000 D 
1----

N/A N/A N/A 
260 U N/A 9490 
260 U N/A 27900 

N/A N/A N/A 
260 U N/A 6920 
260 U N/A 405000 D 

N/A N/A N/A 
-

259 U N/A 498000 UD 
-

260 U N/A 1310000 D 
260-U N/A 7660000 

N/A N/A N/A 

~:~.~ i=-- ~~~ 275000 D 

2520000 
N/A N/A N/A 

260 U N/A 406000 

260 U N/A 4760000 

N/A N/A N/A 
257 U N/A 12000 
260 U f--. N/A 2820000 
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--
TNB TETRYL TNT -----

34,000 6,800,000 64,000 
3,300 ,650,000 15,000 

UG/KG UG/KG-'----
--

UG/KG 

I 

i 
, 

246U 640U 566 
-~----f-------- ---

250 U 650 U 250 U -------- -------- -----------
243 U 631 U 243 U --_._- ---------. f------ ------ -.. -~.--.-----------.--.'" 

246 U 640 U 246 U ------ ----
N/A N/A N/A .. ----,-------

249 U 647 U 60 J ----------------- -----_ .. ,- --------
N/A N/A N/A 

2490----- --647U-- --24~JU---
-2480-- ---644-U- ---372--

NiA-·---- ---NTA------ -f.JTfi.------
3920---- -644U 661000 D 

--24ifU--- --644U---- 455 
---N7A----- -"N/A--- _·------"NTA----

1720 P-- 650U 411000 D 
--250U-- ------ssoU 393 

---- ------_._-_._-
N/A N/A N/A 
2500- --650U-- -·----n60--
250 U -65CHl--- ---574---

--"NiA--- ---N/A-- ------N/-A---

10700 647 U 1370000 D 

250 U -- 650 "lJ--- 2680 
-25CfLJ---- ----6SO-U--- -----811"-----· 

- N/A - NJAl--NTA-----
-250 U -----::~~-= =~ :~~--=-"-

250U 

N/A NIA---- N/A 
-

250 U 650 U 250 U 
-250 U---- ---650U-- ---480--' 

-- :-----------
N/A N/A N/A 
334---644U-- 15200----· 

250 U --- --650-0-- r---.---.-... ----------
21100 D 

06/26/2000 



ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 

ID DATE # (in inches) 

MFAICS372 2/26/98 160 0-12 

MFAICS373 2/27/98 161 0-12 
MFAICS374 2/27/98 162 0-12 
MFAICS375 2/27/98 162 24 - 36 
MFAICS376 2/27/98 162 12 - 18 
MFAICS377 2/27/98 93 0-12 
MFAICS378 2/27/98 93 12 - 18 
MFAICS379 2/27/98 93 24 - 36 
MFAICS380 2/27/98 71 0-12 
MFAICS381 2127/98 71 12 - 18 
MFAICS382 2/27/98 71 24 - 36 
MFAICS383 2/27/98 72 0-12 
MFAICS384 2/27/98 72 12 - 18 
MFAICS385 2/27/98 72 24 - 36 
MFAICS386 3/2/98 73 

-;----
0-12 

MFAICS387 3/2/98 73 12 - 18 
MFAICS388 3/2/98 73 24 - 36 
MFAICS389 3/2/98 74 0-12 
MFAICS390 312198 74 12 - 18 
MFAICS391 3/2/98 74 24 - 36 
MFAICS392 3/2/98 75 0-12 
MFAICS393 3/2/98 75 0-12 
MFAICS394 3/2/98 75 12 - 18 
MFAICS395 3/2/98 75 24 - 36 
MFAICS396 312198 76 0-12 
MFAICS397 3/2/98 76 12 - 18 
MFAICS398 312198 76 24 - 36 
MFAICS399 312198 77 0-12 

MFAICS400 3/2/98 77 12 - 18 
MFAICS401 3/2/98 77 24 - 36 
MFAICS402 3/3/98 88 0-12 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE E·1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWC CRANE 

EXPLOSIVES 
2,4-DNT 2,6-DNT 2-Am DNT 4-AmDNT 

1,400,000 680,000 1,400,000 680,000 
130,000 65,000 130,000 65,000 
UG/KG UG/KG UG/KG UG/KG 

246 U 256 U 246 U 246 U 

250 U 260 U 250 U 250 U 

243 U 252 U 243 U 243 U 

246 U 256 U 246 U 
.- r--' 

246U 

N/A N/A N/A N/A 

249 U 259 U 249 U 249U -
N/A N/A N/A N/A 

249-U 259 U 249U 249U 
--

248U 257 U 354 P 776P 

N/A N/A N/A N/A 

248 U 257 U 2950 248 U 
248 U 257 U 390 P 797 P 
N/A N/A N/A N/A 

-251l'U--- 260 U 1610 P- 250 U 
250V-- --260U 314 P 396 

------"---
N/A N/A N/A N/A 

r-----25(fU----- --260-U-- ----2500----- --
521 

250 U 260 U 436 P 797 P 

N/A N/A N/A N/A 

309 259 U 3200 249 U 

250 U 260 U 1250 P 2040 P 

250 U 260 U 775 1340 

N/A N/A N/A N/A 

250U --260-U--i-~oU-- 821 P 

250 U 260U 628 P 714 P 

N/A N/A N/A N/A 

250 U 260 U 250U 250U 

250 U 
-- --260U 334 P 726 P 

N/A N/A- N/A N/A 
248U 257 U 632 P 1050 P 

250 U 260 U 250 U 250 U 
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2-NT 3-NT 4-NT 

6,800,000 6:800,000 6,800,000 
650,000 650,000 650,000 
UG/KG UG/KG UG/KG 

246 U 246 U 246U 

250 U 250 U 250 U --- -------
243U 243 U 243U 
246U---- -------. 

246 U 246 U -- ---------------
N/A N/A N/A -- ---------

249 U 249 U 249 U -- ,--------
N/A N/A N/A 

249 U 249U 249 U 
248 U 248 U 248 U 
N/A---- N/A NiA--

248U 352 248-U--

248 U 248U-- -~48U--

Niii. N/A ---- --N/A--

250U-~ ---250U-- --Z50-U--

250 U - -----250U-- --25011----
------------- -----------

N/A N/A N/A 
250U---- -----250 U -~50U--

250 LJ----1----"25OU--- -:.. 250U--
N/A-- ---NiA-- ~----N/A--

249 U 249U 2491)-

250 U ---250 U ----- ---250-U--

250U-- -- 2500-- ---250U--

N/A N/A 
-- ---N/A---

250 U ---250U---- --250U---

256"0- --250U 250 U 

N/A N/A N/A 
250 U 250U --- ---250-U---

250 U 250-U 250 U 
----

N/A N/A N/A 
248U 248U-- --"""24s-u -
250U-- ---250tr 250U 

06/26/2000 



ANALYTE 

TABLE E·1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWCCRANE 

METALS 

ALUMINUM ARSENIC BARIUM CADMIUM CHROMIUM 

1M Industrial Cleanup Goal (Human Health) 100,000,000 2,400 100,000,000 850,000 450,000 
1M Residential Cleanu~ Goal (Human Health) 

Units of Measurement 
SITE SAMPLE GRID DEPTH 

10 DATE # (in inches) 

MFAICS372 2/26/98 160 0-12 

MFAICS373 2/27/98 161 0-12 

MFAICS374 2/27/98 162 0-12 

MFAICS375 2/27/98 162 24 - 36 

MFAICS376 2/27/98 162 12 - 18 
MFAICS377 2127/98 93 0-12 

MFAICS378 2/27/98 93 12 - 18 
MFAICS379 2/27/98 93 24 - 36 

MFAICS380 2/27/98 71 0-12 
-

MFAICS381 2/27/98 71 12 - 18 

MFAICS382 2/27/98 71 24 - 36 

MFAICS383 2/27/98 72 0-12 

MFAICS384 2127/98 72 12 - 18 

MFAICS385 2/27/98 72 24 - 36 

MFAICS386 3/2/98 73 0-12 

MFAICS387 3/2/98 73 12 - 18 
MFAICS388 3/2/98 73 24 - 36 

MFAICS389 3/2/98 74 0-12 

MFAICS390 3/2/98 74 12 - 18 

MFAICS391 3/2/98 74 24 - 36 

MFAICS392 3/2/98 75 0-12 

MFAICS393 3/2/98 75 0-12 

MFAICS394 3/2/98 75 12 - 18 

MFAICS395 3/2/98 75 24 - 36 

MFAICS396 3/2/98 76 0-12 
MFAICS397 3/2/98 76 12 - 18 
MFAICS398 3/2/98 76 24 - 36 
MFAICS399 312198 77 0-12 

MFAICS400 3/2/98 77 12 - 18 
MFAICS401 3/2/98 77 24 - 36 
MFAICS402 3/3/98 88 0-12 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

77,000,000 
UG/KG 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 
N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 
N/A 

N/A 

N/A 

N/A 
--

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 
N/A 

N/A 

N/A 
N/A 

N/A 

320 5,300,000 38,000 210,000 
UG/KG UG/KG UG/KG UG/KG 

**100,000 **2,000,000 **20,000 **100,000 

N/A 26900 470 B 7000 E 
-

N/A 33500 E 60 U 7700 

N/A 71300 E 60U 10900 
-

N/A 36700 E 60 U 8400 

N/A N/A N/A N/A 

N/A 92600 E 60U 20500 

N/A N/A N/A N/A 
N/A 41000 E 60 U 13400 

N/A 97000-E 60-U 16200 

N/A N/A N/A N/A 

N/A 109000 E 60U 19900 

N/A 136000 E 600 17500 

N/A N/A -NlA-- N/A 

N/A 112000 E 60U 17900 
-'N/A 81900 E 60U 13400 

-
N/A N/A N/A N/A 
N/A 134000 E 60 U 17700 

N/A 101000 E 60 U 18000 

N/A N/A N/A N/A 

llilA 166000 E 60U 23600 

N/A 97300 E 60 U 17600 
-, 

N/A 92700 E 60U 16700 

N/A N/A N/A N/A 

N/A 42100 E 60U 20600 

N/A 128000 E 60U 21800 

N/A N/A N/A N/A 

N/A 70700 E 60 U 25900 

N/A 93400 E 60 U 17300 
-

N/A N/A N/A N/A 
N/A 83200 E 60 U 13400 

-
N/A 92800 590 21200 N 
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LEAD MERCURY SI;LENIUM SILVER 

1,000,000 510,000 8,500,000 8,500,000 
400,000 23,000 380,000 380,000 
UG/KG UG/KG UG/KG UG/KG 

**100,000 **4,000 **20,000 **100,OOO-~ 

8200 E N/A 

~-~~1- ~~~ 
--

10600 N N/A 
10900N-

--~----

N/A ------
9000 N N/A 

N/A N/A 
---~----, 

26400 N N/A N/A N/A 

N/A N/A N/A N/A 
9800 N N/A N/A 1---NlA--

23100 N--- --NiA--I----
N/A 

-- --NiA---
N/A N/A--f--

N/A N/A 
.' 

35000 N N/A N/A N/A 
21900 N - -NlA--- --NTA--- f---N7Ii;----

N/A 
--f----

NlA
- 1------,-

N/A -N/A ---

15800 N N/A NlA- i---
N/A

---

14100 EN--1----J\j/A- --Nl~--I-N1A----
--- - ----------

~~~~~-f ~:u~ N/A N/A 
17300 EN- --NiA--
-19200 EN- --N/A-

N/A -- --- N/A N/~==t="/A -
14700 EN- -~-N/A--- -NiA N~-

18600 EN NiA--

=-:~: ---I ~~~=-i 26700 EN Ni;.x--
N/A N/A N/A I -r~/A ---I 

-
9200 EN N/A N/A N/A 

21200 EN ---NlA-,-N/A--- -N/A -

N/A N/A-- ----N1i\- ----;;JiA ----

18300 EN N/A 
- N/A NJA---

19400 EN NIA--- N/A 
-
N/A 

---~C ~- ~~~ -- t- ~~~ --N/A 
11100 EN 

193000 N/A N/A I N/A 

06/26/2000 



TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWC CRANE 

ANALYTE TCLP ARSENIC 

1M Industrial Cleanu~ Goal (Human Health) 
1M Residential Cleanup Goal (Human Health) 

-
Units of Measurement UG/L 

SITE SAMPLE GRID DEPTH 5,000 

ID DATE # (in inches) 

MFAICS372 2/26/98 160 0-12 2.1 U 

MFAICS373 2/27/98 161 0-12 2.1 U --
MFAICS374 2/27/98 162 0-12 2.1 U -------------
MFAICS375 2127/98 162 24 - 36 2.1 U 

MFAICS376 2/27/98 162 12 - 18 N/A 
MFAICS377 2/27/98 93 0-12 2.1 U 
MFAICS378 2/27/98 93 12 - 18 N/A 
MFAICS379 2/27/98 93 24 - 36 2.1 U 
MFAICS380 2/27/98 71 0-12 2.1 U 
MFAICS381 2127/98 71 12 - 18 N/A 
MFAICS382 2/27/98 71 24 - 36 2.1 U 

MFAICS383 2/27/98 72 0-12 2.1 U 

MFAICS384 2/27/98 72 12 -18 N/A 
MFAICS385 2/27/98 72 24 - 36 2.1 U 
MFAICS386 3/2/98 73 0-12 2.1 U 

MFAICS387 3/2/98 73 12 - 18 N/A -------
MFAICS388 3/2/98 73 24 - 36 2.1 B 
MFAICS389 3/2/98 74 0-12 2.6 8 

--MFAICS390 3/2/98 74 12 - 18 N/A 
MFAICS391 3/2/98 74 24 - 36 2.1 U 

MFAICS392 3/2/98 75 0-12 2.1 U 
MFAICS393 3/2/98 75 0-12 2.1 U 

MFAICS394 3/2/98 75 12 - 18 N/A 

MFAICS395 3/2/98 75 24 - 36 2.1 U 
MFAICS396 3/2/98 76 0-12 27.4 B 

MFAICS397 3/2/98 76 12 - 18 N/A 
MFAICS398 3/2/98 76 24 - 36 3.1 B 
MFAICS399 3/2/98 77 0-12 2.6 8 

MFAICS400 3/2/98 77 12 - 18 N/A 
MFAICS401 3/2/98 77 24 - 36 2.1 U 
MFAICS402 3/3/98 88 0-12 3.78 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TCLPMETALS 
TCLP BARIUM TCLP CADMIUM TCLP CHROMIUM TCLP LEAD 

UG/L UG/L UG/L UG/L 
100,000 1,000 5,000 5,000 

1110 E 0.8208 1.98 0.9 U -- --~-----

1070 E 0.5308 1 U 1.78 ---
1230 E 0.6308 1 U 2.48 --
1130 E 0.320 B 1.6 B 3.8 B ---------- ------,-- -----

N/A N/A N/A N/A -- -- --
1150 E 0.950 B 1 U 0.9U 

N/A N/A N/A N/A 
1450 E 0.3 U 1 U 7.6 8 

1440 E 0.550 B 1 U 0.9 U 

N/A N/A N/A N/A 

1610 E 0.4908 1.58 2.18 

1160 E 0.4208 1 U 3.28 

N/A N/A N/A N/A 
1340 E 0.3 U 1 B 0.9U 

2170N 0.3 U 1.1 8 1.28--
-----1----

N/A N/A N/A N/A 
--- 3170N-- 0.3 U 1.38 2.5B--

1300 N 0.4408 +--- 1.28 1.1 8 
-----

N/A N/A --f------
N/A N/A 

1370 N 0.3 U -----nr------,-
2.5 8 

1330 N 0.6308 1U 38 

1540 N 28 1 U 0.9108--

N/A N/A N/A N/A 

1640 N 0.3 U 1.98 2.5 B 

1150 N 0.730 B 1 U 38 
--

N/A N/A N/A N/A 

1180 N 0.6608 1.58 48 

1230 N 6:El70-8-t--- 1.38 1.98 

N/A N/A N/A N/A --

2180 N 0.3 U 1.38 4.7 8 
--

2420 E 2.6 8 1.58 1850 
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TCLP MERCURY TCLP &ELENIUM TCLPSILVER 

UG/L UG/L UG/L 
--

200 1,000 5,000 

1 U 

:=-~*-I -. ~ ~ :: 1 U ------
1 U ----------
1 U __ 3.4U I _~_ f----------
N/A N/A NfA ----------1--------1-- ---
1 U 3.4U 1 U .. t---------
N/A N/A N/A --
1 U 3.4U 4.3 8 
1 U 3.·fu 1 U 

N/A N/A N/A 
-

1 U 3.4 U 1 U 
1 U 4.6 8 --1U---

, 

N/A --N'/A ---N/JI.---' 

Tu-
--3AB-=:-~~-, 1 U 3.4 U 1 U I 

------------
=-=~~==-~ ==-N/~ ----I N/A -------Tu----

5.28 t= 3.88 
1U-----4.~ -----nr--

N/A- ---fi.J7A--- --N/A -----

--1-0--------J,4U----1=-3Er-----

~f~_ r ~E~~~r--
1 U ! 4.38 1 U 

-- ----1U-------
1 U 6.9 8 

N/A - N/A N/A 
1U-- -

3.4 U 1 U 
1 U---r--3.4U-- ---TU-------

---------1-------r---------
N/A N/A N/A 
1 U --~--3AU-- --TD---

---fNU- ----3.4-D---- ---1'0-----

06/26/2000 



ANALYTE 
1M Industrial Cleanue Goal (Human Health) 

1M Residential Cleanu~ Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 

10 DATE # (in inches) 

MFAICS403 3/3/98 88 12·18 

MFAICS404 3/3/98 88 24 - 36 
MFAICS405 3/4/98 95 0·12 
MFAICS406 3/4/98 95 12·18 
MFAICS407 3/4/98 95 24·36 
MFAICS408 3/4/98 94 0·12 
MFAICS409 3/4/98 94 12·18 
MFAICS410 3/4/98 94 24·36 

~AICS411 3/4/98 78 0·12 
MFAICS412 3/4/98 78 12 - 18 
MFAICS413 3/4/98 78 24·36 

MFAICS414 3/6/98 79 0-12 

MFAICS415 3/6/98 79 0·12 
MFAICS416 3/6/98 79 12·18 

MFAICS417 3/6/98 79 24·36 
MFAICS418 3/6/98 80 0-12 

MFAICS419 3/6/98 80 12 - 18 
MFAICS420 3/6/98 80 24 - 36 
MFAICS421 3/6/98 81 0-12 

- -
MFAICS422 3/6/98 I 81 12 - 18 
MFAICS423 3/6/98 81 ~-36--

MFAICS424 3/9/98 92==t 0-12 
MFAICS425 3/9/98 92 12-18 

MFAICS426 3/9/98 92 24 - 36 
MFAICS427 3/12198 91 0-12 
MFAICS428 3/12/98 91 12 - 18 
MFAICS429 3112/98 91 24 - 36 
MFAICS430 3/12/98 90 0-12 
MFAICS431 3/12/98 90 12 - 18 
MFAICS432 3/12/98 90 24 - 36 

-
MFAICS433 3112/98 89 0-12 

-

NSWC Crane - SWMU 12/16 

TABLE E·1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWC CRANE 

VOLATILES 

l,l-DICHLOROETHANE l,2-DICHLOROETHANE MEK MIBK ACETONE 

1,700,000 550 27,000,000 2,800,000 8,800,000 
500,000 400 7,100,000 770,000 2,000,000 
UG/KG UG/KG UG/KG UG/KG UG/KG 

**14,000 **10,000 **4,000,000 

6U 6U 11 U 11 U 11 U 

N/A 
r--

N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

6U 6U 13 U 13 U 13 U 

N/A N/A N/A N/A N/A 
,-

N/A N/A N/A N/A N/A 
~-- -

6U 6U 12 U 12 U 12 U 
N/A N/A N/A N/A N/A 

N/A 
-- --

N/A 
-------~7A-- r--

N/A N/A 

6U 6U 12 U 12 U 130 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

6U 6U 6U 12 U 12 U 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

6U 6U 6U 12 U 12 U 
- N-';;-N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 
------------

12U-6U 6U 6U 12 U 
----N/A---~- ----N/~-r--,---

N/A N/A N/A 
N/A- N/A N/A N/A NiA 

7U 7U 7U 14 U 14 U 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

6U 6U 12 U 12 U 12 U 
N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 
-

6U 6U 12 U 12 U 12 U 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

Removal and Bioremediation of MFA Material 
Interim Measures Report Page 66 of 106 

CHLOROFORM METHYLENE CHLORIDE TOLUENE XYLENES 
~~----

530 18,000 880,000 320,000 
30 7,800 790,000 320,000 

UG/KG UG/KG UG/K==t UG/KG 
**120,000 

6U 6U 6U 6U -- -------
N/A N/A N/A N/A 

-~------c-~--~-'-- ---~ 

N/A N/A N/A N/A -- ---6-U---1------ ----_ .. ,,-
6U 6U 6U 

N/A------
N/A N/A N/A ------- --r---~------.~----
N/A N/A N/A N/A 
6U -- -----

6U 6 U 6 U I 

N/A N/A 

~H~NIA~ N/A - N/A N/A N/A 
61r- ---6U--- 611 -6lJ 
N/A N/A -- ---WA- -~-

-
N/A N/A N/A N/A 

N/A N/A N/A 
---I 

N/A I 

6U 21 6U 6U 
--N~ ---

N/A N/A N/A --------- ----
N/A N/A N/A N/A 

6U 6 6U 6U 
-~-----

N/A N/A N/A N/A ---- -- -'---"-- -------_._-
N/A N/A N/A N/A 

------ --------- -- -,,------
6U 13 6U 6U 
N/A -- ~----N/A-------r-NiA- - N/A---

N/A --- N/A ----- --NIl\" ---wA--

7U 7U 7U 7U --------------~--- -------
N/A N/A N/A N/A --- -- .-~--- ~----,,-

N/A N/A N/A N/A 
'------------'---

6U 11 6U 6U 
N/A 

--
N/A N/t;-- -- N/A ~--

N/A N/A N/A-- - N/A--

6U 
--------18---r-1fu-- - 6U 

N/A '''/A 
-- -NIt..- 1iilA-

------ ,----.. -~--.-.--- r----,-- -----.~- .. 

N/A N/A ,--_N/A _ N/A 

06/26/2000 



ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 

ID DATE # (in inches) 

MFAICS403 3/3/98 88 12 - 18 
MFAICS404 3/3/98 88 24 - 36 
MFAICS405 3/4/98 95 0-12 
MFAICS406 3/4/98 95 12 - 18 
MFAICS407 3/4/98 95 24 - 36 
MFAICS408 3/4/98 94 0-12 

MFAICS409 3/4/98 94 12 - 18 
MFAICS410 3/4/98 94 24 - 36 
MFAICS411 3/4/98 78 0-12 

MFAICS412 3/4/98 78 12 - 18 
MFAICS413 3/4/98 78 24 - 36 

MFAICS414 3/6/98 79 0-12 

MFAICS415 3/6/98 79 0-12 

MFAICS416 3/6/98 79 12 - 18 

MFAICS417 3/6/98 79 24 - 36 
MFAICS418 3/6/98 80 0-12 

MFAICS419 3/6/98 80 12 - 18 
MFAICS420 3/6/98 80 24 - 36 

MFAICS421 3/6/98 81 0-12 

MFAICS422 3/6/98 81 12 - 18 
MFAICS423 3/6/98 81 24 - 36 

MFAICS424 3/9/98 92 0-12 

MFAICS425 3/9/98 92 12 - 18 
MFAICS426 3/9/98 92 24 - 36 
MFAICS427 3/12/98 91 0-12 
MFAICS428 3/12/98 91 12 - 18 
MFAICS429 3/12198 91 24 - 36 
MFAICS430 3/12198 90 0-12 
MFAICS431 3/12/98 90 12 - 18 
MFAICS432 3112/98 90 24 - 36 

MFAICS433 3/12/98 89 0-12 

NSWC Crane - SWMU 12116 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWC CRANE 

EXPLOSIVES 

DNB HMX NITROBENZENE PETN RDX 

68,000 34,000,000 94,000 250 17,000 
6,500 3,300,000 18,000 250 4,000 

UG/KG UG/KG UG/KG UG/KG UG/KG 
**40,000 

N/A N/A N/A N/A N/A 

250 U 2140 J 260 U N/A 4300 
250 U 773 J 260 U N/A 1000 U 

N/A N/A N/A N/A N/A 

250 U 382 J 260 U N/A 1060 

250 U 4200 260 U N/A 1000 U 

N/A N/A N/A N/A N/A 
250 U 605 J 260 U N/A 1040 

250 U 162000 D 260 U N/A 11600000 

N/A N/A N/A N/A N/A 

250 U 7620 260 U N/A 530000 
-- --

250 U 2200 U 260 U N/A 1000 U 

250 U 2200 U 260 U N/A 1000 U 

N/A N/A N/A N/A N/A 

250 U 2280 260 U N/A 1000 U 

250 U 10700 260 U N/A 16000 
N/A N/A N/A N/A N/A 

250 U 3380 260 U N/A 2010 

250 U 6600 260 U N/A 15100 
N/A N/A N/A N/A N/A 

248 U 2180 U 257 U N/A 1280 

250 U 20600 260 U N/A 442000 

N/A N/A N/A N/A N/A 

250 U 2200 U 260 U N/A 5520 
250U 902 JP 260 U N/A 84.9 J 

N/A N/A N/A N/A N/A 
250U 3040 260 U N/A 724 J 

250U 57500 260 U N/A 20400 

N/A N/A N/A N/A N/A 

250U 20100 260 U N/A 1120000 

250U 2740 260 U N/A 575 J 
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I 
TNB TETRYL TNT 

-I 34,000 6,800,000 64,000 
3,300 650,000 15,000 

UG/KG UG/KG UG/KG 

N/A N/A N/A 

250 U 650 U 250 U ---
5020 650U 19700D 
N/A N/A N/A 

1620 650U 2150 
250 U 650 U 392 ------
N/A N/A N/A 
304 

-- -s5OD 253 
--

250Lf- -650lJ 11900 

N/A ---N/A-- ----N~--

14600- --
650U 34800D 

-- -
250 U 650 U 250U 

250 U 650 U 250U 

N/A N/A N/A 

250 U 650 U 336 

250 U 650U 1270 --- -'" 
N/A N/A N/A 

250 U 650U 404 

250 U 650 U 763 
-

N/A N/A N/A 
248U-- ---a44U 248 U 

250 U 656-U- 1750 

N/A N/A 
f--------

N/A --
250 U 650 U 250U 

650U-
--------

250 U 90.8 J 

N/A N/A N/A 
250Lf- c-_ 650 U 281 

' ,-,-

97J-1-. 
650U 4060 

N/A 
L----

N/A N/A 

250 U 650U ----300---

617 -- ------- ----
650 U 53900 D 

06/26/2000 



ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 

ID DATE # (in inches) 

MFAICS403 313/98 88 12 - 18 
MFAICS404 3/3/98 88 24 - 36 
MFAICS405 3/4/98 95 0-12 
MFAICS406 3/4/98 95 12 - 18 

'--

MFAICS407 3/4/98 95 24 - 36 
MFAICS408 3/4/98 94 0-12 

MFAICS409 3/4/98 94 12 - 18 
MFAICS410 3/4/98 94 24 -36 

MFAICS411 3/4/98 78 0-12 

MFAICS412 3/4/98 78 12 - 18 

MFAICS413 3/4/98 78 24 - 36 

MFAICS414 3/6/98 79 0-12 

MFAICS415 3/6/98 79 0-12 

MFAICS416 3/6/98 79 12 - 18 
MFAICS417 3/6/98 79 24 - 36 
MFAICS418 3/6/98 80 0-12 --
MFAICS419 3/6/98 80 12 - 18 
MFAICS420 3/6/98 80 24 - 36 
MFAICS421 3/6/98 81 0-12 

MFAICS422 3/6/98 81 12 - 18 
MFAICS423 3/6/98 81 24 - 36 
MFAICS424 3/9/98 92 0-12 

MFAICS425 3/9/98 92 12 - 18 
MFAICS426 3/9/98 92 24 - 36 
MFAICS427 3/12/98 91 0-12 
MFAICS428 3/12198 91 12 - 18 
MFAICS429 3/12198 91 24- 36 
MFAICS430 3/12/98 90 0-12 
MFAICS431 3/12/98 90 12 - 18 
MFAICS432 3112/98 90 24 - 36 

MFAICS433 3/12/98 89 0-12 

NSWC Crane - SWMU 12/16 

Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWCCRANE 

EXPLOSIVES 

2,4-DNT 2,6-DNT 2-Am DNT 4-Am DNT 

1,400,000 680,000 1,400,000 680,000 
130,000 65,000 130,000 65,000 
UG/KG UG/KG UG/KG UG/KG 

N/A N/A N/A N/A ----- ----- --
250 U 260 U 250 U 250 U ---- -----------
250 U f--_26OU 299 P 250 U ------
N/A N/A N/A N/A ---- --~----

250 U 260 U 250 U 250 U --~-
250 U 260 U 250 U 250 U ------,-- --
N/A N/A N/A N/A 

250 U 260 U 250U 250 U 
2500- --260U 1390 P 3740 

N/A N/A NiA N/A 
25Cm------26~- ---1590P------ 250 U 

------
250 U 260 U 250 U 250 U 

250U 260 U_ 250 U 264 

N/A N/A N/A 
--f--

N/A --
250 U 260 U 254 375 

___ ;150~_ 260 U 272 578 

N/A N/A N/A N/A --- -
250 U 260 U 250U 441 -
250 U 260 U 262 503 

-
N/A N/A N/A N/A 

248 U 257 U 248U 273 

250 U 260U 418 1160 

N/A N/A N/A N/A 

250 U 260 U 250 U 250 U 

250 U 260 U 250U 66.4 J 

N/A N/A N/A N/A 
250 U 260U 250 U 128 J 

250iJ 260 U 3340 3070 
--

N/A N/A N/A N/A 

250 U 260 U 250 U 250 U 

250 U 260U 845 P 250 U 
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2-NT 3-NT 4-NT 

6,800,000 6,800,000 6,800,000 
650,000 650,000 650,000 
UG/KG UG/KG UG/KG 

N/A N/A N/A 
250 U--------------- ----~--

250 U 250 U ----_.- ---------- ,-------
250 U 250 U 250 U -- ---NIA---- --
N/A N/A 

250U ------------
250 U 250U 

250 U 250 U 250 U ---- f----- .-~-"--~-.---

N/A N/A N/A 
250 LJ 250 U 2500--

250U 250U--- --2-50-U--

N/A N/A ------m;t.,--

250 U 250 LJ 250U 
-------------

250 U 250 U 250U -----,-.---~-~~--
250 U 250 U 250U 
N/A --

c-_ 
--~-"'-,--

N/A N/A -- ,--,-------
250 U 250U 250 U --------.----.--.-
250 U 250U 250 U --- '--------
N/A N/A N/A 

250 U 250U 250 U ----- ------
250 U 250 U 250 U -
N/A N/A N/A 

248 U 248 U 248U 
-

250 lJ 250 U 250U 

N/A N/A N/A 
-

250U 250 U 250U -
250U 250 U 250U --f--------
N/A N/A N/A 

250D 250 U 250U 

250 U 
--

250U 25CHj-
--

N/A N/A N/A 

250 U 2500---- ---250U---
---- -------. -

250 U 250U 250 U 
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ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 

10 DATE # (in inches) 

MFAICS403 3/3/98 88 12 - 18 
MFAICS404 3/3/98 88 24 - 36 
MFAICS405 3/4/98 95 0-12 
MFAICS406 3/4/98 95 12 - 18 
MFAICS407 3/4/98 95 24 - 36 
MFAICS408 3/4/98 94 0-12 

MFAICS409 3/4/98 94 12 - 18 
MFAICS410 3/4/98 94 24 - 36 

MFAICS411 3/4/98 78 0-12 

MFAICS412 3/4/98 78 12 - 18 

MFAICS413 3/4/98 78 24 - 36 

MFAICS414 3/6/98 79 0-12 

MFAICS415 3/6/98 79 0-12 
MFAICS416 3/6/98 79 12 - 18 
MFAICS417 3/6/98 79 24 - 36 
MFAICS418 3/6/98 80 0-12 

- -
MFAICS419 3/6/98 80 12 - 18 
MFAICS420 3/6/98 80 24 - 36 
MFAICS421 3/6/98 81 0-12 

MFAICS422 3/6/98 81 12 - 18 
MFAICS423 3/6/98 81 24 - 36 

MFAICS424 3/9/98 92 0-12 

MFAICS425 3/9/98 92 12 - 18 

MFAICS426 3/9/98 92 24 - 36 

MFAICS427 3112/98 91 0-12 

MFAICS428 3/12198 91 12 - 18 
MFAICS429 3/12/98 91 24 - 36 
MFAICS430 3/12198 90 0-12 

MFAICS431 3/12/98 90 12 - 18 
MFAICS432 3/12198 90 24 - 36 

MFAICS433 3/12198 89 0-12 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWC CRANE 

METALS 

ALUMINUM ARSENIC BARIUM CADMIUM CHROMIUM 

100,000,000 2,400 100,000,000 850,000 450,000 
77,000,000 320 5,300,000 38,000 210,000 

UG/KG UG/KG UG/KG UG/KG UG/KG 
**100,000 **2,000,000 **20,000 **100,000 

N/A N/A N/A N/A N/A 

LEAD 

1,000,000 
400,000 
UG/KG 

**100,000 

N/A 
-,--~--------- ----~,.,---- ----------------- -------- ------------

N/A N/A 99200 3808 18600 N 14400 ------
14900-N/A. N/A 69000 4108 23900 N 

N/A N/A N/A f-- N/A N/A N/A --

N/A N/A . 124000 2708 18800 N 9400 

N/A N/A 69600 520 22000 N 14500 

N/A N/A N/A N/A N/A N/A 
N/A N/A 43600 2408 17800 N 9400 

N/A N/A 75300 4408 19800 N 17600 

N/A N/A N/A N/A N/A N/A 
N/A N/A 96900 3818 20400 N 14100 

N/A N/A ~06000 N* 708 24500 N* 25200 N*--
-- _._----

~-6000N* N/A N/A 1208 21500 N* 21400 N* 
N/A N/A N/A N/A N/A N/A 

N/A N/A 105000 N* 60 U 25300 N* 14000 N* 
- --

N/A N/A 92900 N* 60 U 22000 N* 21200 N* ----
N/A N/A N/A N/A N/A N/A --
N/A N/A 100000 N* 60U 21600 N* 15400 N* 

N/A N/A 98000 N* 2008 23200 N* 36000 N~-= 
N/A N/A N/A N/A N/A N/A 
N/A N/A 88600 N* 60 U 21500 N* 14500 N* 

N/A N/A 97700 N* 60U 25900 N* 26200 N*-
.--

N/A N/A N/A N/A N/A N/A 
-

N/A N/A 59200 N* 60U 24800 N* 12300 N* 

N/A N/A 94300 2008 19200 17900 
-

N/A N/A N/A N/A N/A N/A 
N/A N/A 84900 780 21500 23700 

N/A N/A 91000 3208 19100 31400 

N/A N/A N/A N/A N/A N/A 

N/A N/A 80100 190 B 17800 22100 

N/A N/A 78800 190 B 15200 15100 
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MERCURY SELENIUM SILVER 

510,000 8,500,000 8,500,000 
23,000 380,000 380,000 
UG/KG UG/K~ -UG/KG--

**4,000 **20,000 **100,000 

r--~N/~~_l __ N/A __ ' ___ N/~ __ 

... =~~~~~-~-~~~ --~~ --~~~ -=-= 
N/A N/A N/A ------1--- - --. 
N/A N/A N/A ------
N/A N/A N/A 

N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A ._--
N/A N/A N/A 

N/A N/A N/A 
N/A N/A N/A --f-- ----
N/A N/A N/A 
N/A N/A N/A 

---- NIP.-
-----_._"-

N/A N/A 
f--- N/A ---------.----

N/A N/A 
'- ----------

N/A N/A N/A ----- -- ._--------
N/A N/A N/A r-------r--'---'--- -----.-.. -
N/A N/A N/A ------------- .... -
N/A N/A N/A 
N/A N/A N7A-~---

I---N/A N/A N/A 
-- - ,--" 

N/A N/A N/A ---
N/A N/A N/A -----
N/A N/A N/A .-
N/A N/A N/A 
N/A N/A N/A 
N/A--I---N/A N/A --

N/A- N/A N/A 
... 

N/A N/A N/A 
--f------ ---,.'_.-

N/A N/A N/A 
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TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWC CRANE 

TCLPMETALS 
ANAL YTE TCLP ARSENIC TCLP BARIUM TCLP CADMIUM TCLP CHROMIUM TCLP LEAD TCLP MERCURY TCLP SELENIUM TCLP SILVER 

1M Industrial Cleanup Goal (Human Healtl)} 
1M Residential Cleanup Goal (Human Health) 

Units of Measurement UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L 
SITE SAMPLE GRID DEPTH 5,000 100,000 1,000 5,000 5,000 200 1,000 5,000 ---

ID DATE # (in inches) 

MFAICS403 3/3/98 88 12 -18 N/A N/A N/A N/A N/A N/~ __ L __ N/A ____ __ ~ __ ._!,:!/A ____ _ 
MFAICS404 3/3/98 88 24.- 36 3.7 S 1720 E 0.560 S 2.2 S 3.4 S 1 NU 3.4 U 1 U - -----~-

MFAICS405 3/4/98 95 0 - 12 4.4 S 1180 E 0.790 S 1.2 S 3.4 S 1 NU 3.4 U 1 U 
-- -.----- --------.- '--' -- ------ ------.---- f---.----.---- f-----.---.------ -.---------f----.-.- -------- --'-

MFAICS406 3/4/98 95 12 - 18 N/A N/A N/A N/A N/A N/A N/A N/A 
MFAICS407 3/4/98 95 -2-4---36--If---4:3-s-- 1------1190"E-- 0.3 U'- -- 1.3 S 2 S----r------1Nu:-I---3AU-----1U------

--------- ~----- -- --_. __ ._-- --------
MFAICS408 3/4/98 94 0 - 12 2.1 U 1080 E 0.750 S 1 U 6.6 S 1 NU 3.4 U 1 U 

----1-------.-.-.--.. - .... -.-------.- -----------.--- ---... --.---- ----- ... ----I--------.--.---r------- .---.--------
MFAICS409 3/4/98 94 12 - 18 N/A N/A N/A N/A N/A N/A N/~-:-___ .. -i-- N/A 
MFAICS410 3/4/98 94 24 - 36 5 S 108Cf"E- 0.3 U 1.8 S -----s.rs-- --TNU 3~4~_ -"lD---l 
MFAICS411 3/4/98 78 0 -12 5.8 S - 1220 E 0.930 S 1.4 S 1.7 B 1 NO----3.4U --1:lfB---
MFAICS412 3/4/98 78 12 -18 N/A N/A N/A N/A N/A N/A '-"NlA--- ---"NIA----·I 
MFAICS413 3/4/98 78 24 - 36 I 

MFAICS414 3/6/98 79 0 -12 2.1 U . 1210 E 0.940 N*S 1 N*U 0.950 S 1 U_ 4'_?_~ ___ 1--__ ' ~ __ I 

MFAICS415 3/6/98 79 0-12 2_1U 1240E 1.3N*S 1N*U 0_9U 1U 3.4U 1U 
MFAICS416 3/6/98 79 12 - 18 N/A N/A N/A N/A N/A N/A N/A N/A I 
MFAICS417 3/6/98 79 24 - 36 2.1 U 1370 E 0.3 N*U 1 N*U 0.9 U 1 U 3.5 S +---1U--
MFAICS418 3/6/98 80 _~-=--~!-_ --~.1 U_ --___ ~260~ ____ 2.7 N;;S--r----1-WU-- ---1-.98--- - .. -~_ 1 U=~- --3~4-U--- ~--f8 S -=~=I 
MFAICS419 3/6/98 80 12 -18 N/A __ N/A N/A N/A N/A N/~__ __"~~_"!-_"~~ __ ' __ I 
MFAICS420 3/6/98 80 24 - 36 2.1 U ~ ___ ~~60_~___ --..!2!':!.:'~ __ 1.6 N*S 35.1 S---.!.~--t---~.~il_..{_-------!.~--- '_". 
MFAICS421 3/6/98 81 0 -12 2.1 U ____ 12_40 ~ ___ 0_.7_40_N*S 1 N*U 1.5 S 1 S 3.4 U += 1 U_ 
MFAICS422 3/6/98 81 12 - 18 N/A N/A N/A N/A N/A N/A I N/A N/A 

- MFAICS423 3/6/98 81 24- - 36 2.1 U . 1450 E 0.490 NiS- -TN*U 1.1 B-1 U *-'-438- -fU--
MFAICS424 3/9/98 92 0 - 12 - 2.1 U ---144o"E---4:1 N* fN*U 5.4 ef 1 0-- '--5'S--' -----rU----

1--------~------+_-----~-----~-------~----------_4---------~-----------~--------1----- ----------------
MFAICS425 3/9/98 92 12 - 18 N/A N/A N/A N/A N/A N/A N/A N/A - --
MFAICS426 3/9/98 92 24 - 36 2.1 U 1390 E 0.350 N*S 1.8 N*S 8.5 S 1.1 S 3.9 S 1 U 

I-______ --= ___ t--------t---------+------t-----------t------------+---------t-----------t----------+--------t--------- .-------.-
MFAICS427 3/12/98 91 0 -12 2.1 U 2290 N 1.5 S 1 U 2.1 S 1 N*U 4.5 S 1 U 

1---------f--------+--------+-------f------------+------------+----------I-------------1----------+---------/---------------
MFAICS428 3/12/98 91 12 - 18 N/A N/A N/A N/A N/A N/A N/A N/A 
MFAICS429 3/12198 91 24 - 36 2.1 U - 2330 N 0.470 S 2 S 3.3 S 1 N*U '--'-4.8 S -!r-----1 U----
MFAICS430 3112/98 90 0-12 2.1 U ---1545N-- 0.8 S 1 U 4.1 ~-r--TN*U ---3:4-u- ---~--

~~~:~~:~~ ~~~~~:: :~ ~!~;: 2~~AU 1~~~N ---~;------~!~ 1~~AB--: _____ ~r~~O_=]-----7; ._- ~_._ .. 'l~_. ___ _ 
MFAICS433 3/12198 89 0 - 12 2.1 U 1650 N 0.580 S 1.9 S 0.9 U 1 N*U . I 4.4 S . 1 U 
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TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

- NSWC CRANE 

VOLATILES 
ANALYTE 1,1-DICHLOROETHANE 1,2-DICHLOROETHANE MEK MIBK ACETONE CHLOROFORM METHYLENE CHLORIDE TOLUENE XYLENES 

1M Industrial Cleanup Goal (Human Health) 1,700,000 550 27,000,000 2,800,000 8,800,000 530 18,000 880,000 320,000 
1M Residential Cleanup Goal (Human Health) 500,000 400 7,100,000 770,000 2,000,000 30 7,800 790,000 320,000 

Units of Measurement UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG 
SITE SAMPLE GRID DEPTH **14,000 **10,000 **4,000,000 **120,000 

ID DATE # (in inches) 

r---------+---~~+_--~---~~~~+_----~~---+_-----------4--------r_----_+------1_----~----------------_+-~-
MFAICS434 I 3/12/98 89 12 - 18 6 U 6 U 12 U 12 U 12 U 6 U 15 6 U + 6 U 
MFAICS435 3/12/98 89 24 - 36 N/A N/A N/A N/A N/A N/A N/A N/A N/A __ 
MFAICS436 3/12198 89 24 - 36 N/A N/A N/A N/A N/A N/A N/A N/A I N/A 
MFAICS437 3/13/98 82 0 - 12 N/A --- - N/A N/A 1-- N/A N/A N/A N/A N/A ,-NiA---

I----------+-------I-------t-------+---------+----------t-------If-------t------t-------+--------------- ---------- -------1 
MFAICS438 3/13/98 82 12 - 18 6 U 6 U 13 U 13 U 13 U 6 U __ _ 20 6 U ___ 6_~ ___ : 
MFAICS439 3/13/98 82 24 - 36 N/A_ N/A N/A N/A N/A N/A ______ !i~ __________ !'I!~ ______ !'!I~_J 
MFAICS440 3/13/98 83 0 - 12 N/A N/A N/A N/A N/A N/A N/A N/A N/A 
MFAICS441 3113/98 83 12 - 18 6 U 6 U 12 U 12 U 12 U -lfU- ---18 6 u---6l]----
MFAICS442 3/13/98 83 24 - 36 N/A N/A N/A N/A N/A N/A N/A N/A -- - N/A--i 
MFAICS443 3/13/98 84 0 - 12 N/A --I--- N/A N/A -- N/A N/A f--- N/A N/A -- ---riii~ ---N/A---I 

1---------+-------1------+------+----------+---------f------+------f-----f--- ,------
MFAICS444 3/13/98 84 12 - 18 6 U 6 U 12 U 12 U 12 U 6 U 19 6 U 6 U 
MFAICS445 3/13/98 84 24 - 36 N/A ------I-----fJiA-- N/A NjA '----rii~ --NTA--- N/A N/A N/A 
MFAICS446 3/16/98 163 0 - 12 N/A N/A N/A N/A N/A N/A----- f----NlA"----t--r:.iJA- NiA--
MFAICS447 3/16/98 163 12-18 6U 6U 6U 13U 13U 6U 6U 6U 6U 
MFAICS448 3/16/98 163 24 - 36 N/A N/A N/A N/A N/A N/A N/A N/A N/A 
MFAICS449 3/16/98 164 0 - 12 N/A N/A N/A N/A N/A N/A N/A --- --NtA- ---NiA----
MFAICS450 3/16/98 164 12-18 6U 6U 6U 13U 13U 6U 6U 6U 6U 
MFAICS451 3/16/98 164 24 - 36 N/A N/A N/A N/A N/A N/A N/A N/A N/A--

MFAICS452 3/16/98 165 0 - 12 N/A N/A N/A N/A N/A N/A N/ANi-,;:-----mA---

MFAICS453 3/16/98 165 12-18 6U 6U 6U 12U 12U 6U 6U 6U 6U I-------+-------I-------+---I--------I---------jl------+------l------+------t---------------- r------
MFAICS454 3/16/98 165 24 - 36 N/A N/A N/A N/A N/A N/A N/A N/A N/A 

I------"---+_--~.:..-.-+_--.;..:...:--+---=-~~+__---- ----+-----------+-----_+---1_-----1--------- --------------- ----------1-----------
MFAICS456 3/19/98 169 0 - 12 N/A N/A N/A N/A N/A N/A N/A N/A N/A t-------r---
MFAICS457 3/19/98 169 0 - 12 N/A N/A N/A N/A N/A N/A N/A N/A N/A 

I-----"----+_~..::......:...:..-.-+_--.;..:...:---+---=---=-=--+_----..:..::..:.~----+_------=-~---+----=---=---+-----=---II__---__I------+------------1--- --- -
MFAICS458 3/19/98 169 12-18 5U 5U 5U 11U 11U 5U 11B 5U 5U 

I------+-----I---------t------+--------+--------+-------+-----j----t-----~-----------------------
MFAICS459 3/19/98 169 24 - 36 N/A N/A N/A N/A N/A N/A N/A N/A N/A - --
MFAICS460 3/19/98 168 0 - 12 N/A N/A N/A N/A N/A N/A N/A N/A N/A 
MFAICS461 3/19/98 168 12 - 18 6 U 6 U 6 U 12 U 12 U 6 U 14 B -- --O-U- --6 Li---
MFAICS462 3/19/98 168 24 - 36 N/A N/A NTA N/A N/A N/A ----N/A------NiA-- -"NiA--
MFAICS463 3/19/98 167 0 -12 N/A N/A N/A N/A N/A N/A ------ N/A. N/A ---t- NlA"" .. -
MFAICS464 3119/98 167 12 - 18 6 U 6 U 6 U 12 U 12 U 1 JB - - 1"58--- --6U-=t--IfU--
MFAICS465 3/19/98 166 0 - 12 _L......__ N/A __ _ N/A ___ N/A_ N/A_ N/~_ ~_ --NlA--- - NiA--:-j- NfA=~ 
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ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPlE GRID DEPTH 

10 DATE # (in inches) 

MFAICS434 3/12/98 89 12 - 18 
MFAICS435 3/12/98 89 24 - 36 
MFAICS436 3112/98 89 24 - 36 
MFAICS437 3113/98 82 0-12 

MFAICS438 3/13/98 82 12 - 18 
MFAICS439 3/13/98 82 24 - 36 
MFAICS440 3/13/98 83 0-12 
MFAICS441 3/13/98 83 12 - 18 
MFAICS442 3/13/98 83 24 - 36 
MFAICS443 3/13/98 84 0-12 

MFAICS444 3/13/98 84 12 - 18 
MFAICS445 3113/98 84 24 - 36 
MFAICS446 3/16/98 163 0-12 

MFAICS447 3116/98 163 12 - 18 
MFAICS448 3/16/98 163 24 - 36 
MFAICS449 3/16/98 164 0-12 

MFAICS450 3/16/98 164 12 - 18 
MFAICS451 3/16/98 164 24 - 36 
MFAICS452 3/16/98 165 0-12 

MFAICS453 3/16/98 165 12 - 18 
MFAICS454 3/16/98 165 24 - 36 
MFAICS456 3/19/98 169 0-12 
MFAICS457 3119/98 169 0-12 
MFAICS458 3/19/98 169 12 - 18 
MFAICS459 3119/98 169 24 - 36 
MFAICS460 3/19/98 168 0-12 
MFAICS461 3/19/98 168 12 - 18 
MFAICS462 3/19/98 168 24 - 36 
MFAICS463 3/19/98 167 0-12 
MFAICS464 3/19/98 167 12 - 18 
MFAICS465 3119/98 166 I 0-12 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWC CRANE 

EXPLOSIVES 
DNB HMX NITROBENZENE PETN RDX 

68,000 34,000,000 94,000 250 17,000 
6,500 3,300,000 18,000 250 4,000 

UG/KG UG/KG UG/KG UG/KG UG/KG 
**40,000 

N/A N/A N/A N/A N/A 
- 1---

250 U 1910 J 260 U N/A 2130 
25~-- 2700 260 U N/A 787 J 

--

250 U 43206 260 U N/A 2090000 

N/A N/A N/A N/A N/A 
250 U 6060 260 U N/A 11500 --- I---
250U 3780 260 U N/A 1920 
N/A N/A N/A-- N/A N/A 

250 U 
--

8450 260 tJ N/A 26800 
250 U 17000 260 U N/A 19800 

N/A N/A N/A N/A N/A 
250 U 5940 260 U N/A 13000 
250-U--'--106000 D 260 U ----N~-- 1680000 

---.--
N/A N/A N/A N/A N/A 

250 U ---6880 260 U NiA 10200 
250 U 

._-
-113000D 260 U N/A 2730000 

N/A N/A N/A N/A N/A 
250 U 3380 260 U N/A 8460 
250 U 186000 D 260 U N/A 6990000 

N/A N/A N/A N/A N/A 

250 U 3060 260 U N/A 11300 
250 U 2200 U 260 U N/A 1000 U 

250 U 2200 U 260 U N/A 1000 U 
-

N/A N/A N/A N/A N/A 

250 U -2200U 260 U N/A 1000 U 
250U 2200 U 260U N/A 1000 U 

N/A N/A N/A N/A N/A 
250 U 2200 U 260 U N/A 1000 U 

250 U 160000 D 260U N/A 1060000 

N/A N/A N/A N/A N/A 

250 U 105000 D 260U N/A 1210000 
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TNB TETRYl TNT 

34,000 6,800,000 64,000 
3,300 650,000 15,000 

UG/KG UG/KG UG/KG 

N/A N/A N/A 
250 U 650 U 318 
250U----650U- r----;f~r2----

-250Ir- --650-U- -'-396---
-

N/A N/A N/A --
2470 650U 11500 --
250 U 650 U 72.4 J 
N/A N/A-- ----N1A-----

174 J 6S0U '61400-JJ---
25(YD--- --650-U 14900 

--------
N/A N/A N/A 

-250U-- r--6S(f[J- ---:390---

-2500'---- --6500-- ---25oD--' 
N/A -- ----"----

N/A N/A ! 

1--250 U---1--6500--r---2S-O-U--'-
25OU-- ---S5OU- 250 U 

-' --

I 
N/A N/A N/A 

-
250 U 650U- ---250--U----

250 U 650 U ----25DU---
.. ----

N/A N/A N/A ---
- 650U 250 U 250U -·_-0_--------

250 U 650 U 250U 
'250 U - 650U- 250U -------- -

N/A N/A N/A _. .--------
250 U 650 U 250 U --

650-U-
---------

250U 250 U -
N/A N/A N/A 
i5~ -s5b-u 250U 

--

250 U 650 U -- --2SOU-
w," 

N/A N/A N/A 
--25DU- -650U 250U----
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ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 

ID DATE # (in inches) 

MFAICS434 3/12/98 89 12 - 18 
MFAICS435 3/12/98 89 24 - 36 
MFAICS436 3/12/98 89 24 - 36 
MFAICS437 3/13/98 82 0-12 

MFAICS438 3/13/98 82 12 - 18 
MFAICS439 3/13/98 82 24 - 36 
MFAICS440 3/13/98 83 0-12 
MFAICS441 3/13/98 83 12 - 18 
MFAICS442 3/13/98 83 24 - 36 
MFAICS443 3/13/98 84 0-12 

MFAICS444 3/13/98 84 12 - 18 
MFAICS445 3/13/98 84 24 - 36 
MFAICS446 3/16/98 163 0-12 

MFAICS447 3/16/98 163 12 - 18 
MFAICS448 3/16/98 163 24 - 36 
MFAICS449 3/16/98 164 0-12 

MFAICS450 3/16/98 164 12 - 18 
MFAICS451 3/16/98 164 24 - 36 

MFAICS452 3/16/98 165 O--~ 

MFAICS453 3/16/98 165 12 - 18 

MFAICS454 3/16/98 165 --r------24 - 36 

MFAICS456 3119/98 169 0-12 

MFAICS457 3/19/98 169 0-12 

MFAICS458 3/19/98 169 12 - 18 
MFAICS459 3/19/98 169 24 - 36 
MFAICS460 3/19/98 168 0-12 

MFAICS461 3/19/98 168 12 - 18 
MFAICS462 3/19/98 168 24 - 36 
MFAICS463 3/19/98 167 0-12 
MFAICS464 3119/98 167 12 -18 
MFAICS465 3/19/98 166 0-12 

-

NSWC Crane - SWMU 12116 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWCCRANE 

EXPLOSIVES 
2,4-DNT 2,6-DNT 2-AmDNT 4-Am DNT 

- 1,400,000 680,000 1,400,000 680,000 
130,000 65,000 130,000 65,000 
UG/KG UG/KG UG/KG UG/KG 

N/A N/A N/A N/A 

250 U 260 U 250 U 250 U 
250 U 260 U 250 U 104 J 

-
250 U 260U 250 U 250U 

N/A N/A N/A N/A 

250 U 260 U 661 P 836 P 

250 U 260 U 250 U 234 J 
N/A N/A N/A N/A 

250 U 260 U 1430 P 250U 

250 U 260 U 1300 P 10600 

N/A N/A N/A N/A 

2-NT 3-NT 
6,800,000 6,800,000 
650,000 650,000 
UG/KG UG/KG 

N/A N/A ----- --~-~.---~---
250 U 250 U 
250 (J---- 250 U 
250 U--- 250 U 

N/A N/A 

250 U 250 U 

250 U 250 U 
N/A N/A 

--
250 U 250 U 

250 U --250U--

N/A N/A 
250 U 260 U 250 U 475 i-- 250 1T 250U --
250U 260 U 470P 495P 250 U 250U 

N/A N/A N/A N/A N/A N/A 
250 U 260 U 250 U 250 U 250 U 250U---

250 U 260 U 311 P 561 P 250TJ--- ---25(i"U-
- --

N/A N/A N/A N/A N/A N/A 
250 U 260 U 250 U 250 U 250 U 256u---

--i50U 260 U 298 P 523 P 256D----f---------
250 U 
.-----

N/A N/A N/A N/A N/A N/A 
- ~-- ----------~-

250U __ 260 U 250 U 250 U 250U 250 U ---- --- ._--_._-.- ----------
250 U 260 U 250U 250 U 250 U 250 U --
250 U 260 U 250 U 250 U 250 U 250 U 

--- -" 
N/A N/A N/A N/A N/A N/A 

250 U'---1-' 
250U 260 U 250 U 250 U 250 U 

250U 260U 250 U 251 250 U 250 U 

N/A N/A N/A N/A N/A N/A 
250 U 260U 250 U 250 U 250 U 250U 

250 U 260 V 272 480 250 U 250 i.J 
N/A N/A N/A N/A N/A ---N/A---

250 U 260 U 250U 287 2500- -----250U----
_. __ .. 
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~-

4-NT 
6,800,000 
650,000 -~ 
UG/KG 

N/A 
~-'--------

250 U 
25~ 
25DU--

N/A 

250U -----
250U 

-
N/A 

250 U 
---25(fQ--
-----

N/A 
-25Ou--
--25OD--
------1 

N/A • 
--25OU-: 
---250D---

1--_._-------
N/A 

-- 250U--

~50l-J-
-

N/A ------
250U ---------
250U -----
250U --
N/A • _____ 'c 

250U 

250 U 

N/A 
250 U 

250U 
-----mA--
---2501j---'-

06/26/2000 



ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 

ID DATE # (in inches) 

MFAICS434 3/12/98 89 12 - 18 
MFAICS435 3/12/98 89 24 - 36 
MFAICS436 3112/98 89 24 - 36 
MFAICS437 3/13/98 82 0-12 

MFAICS438 3/13/98 82 12 - 18 
MFAICS439 3/13/98 82 24 - 36 
MFAICS440 3/13/98 83 0-12 
MFAICS441 3/13/98 83 12 - 18 
MFAICS442 3/13/98 83 24 - 36 
MFAICS443 3/13/98 84 0-12 

MFAICS444 3/13/98 84 12 - 18 
MFAICS445 3/13/98 84 24 - 36 
MFAICS446 3/16/98 163 0-12 

MFAICS447 3/16/98 163 12 - 18 
MFAICS448 3/16/98 163 24 - 36 
MFAICS449 3/16/98 164 0-12 

MFAICS450 3/16/98 164 12 - 18 
MFAICS451 3/16/98 164 24 - 36 
MFAICS452 3/16/98 165 0-12 

MFAICS453 3/16/98 165 12 - 18 
MFAICS454 3/16/98 165 24 - 36 
MFAICS456 3119/98 169 0-12 
MFAICS457 3/19/98 169 0-12 
MFAICS458 3119/98 169 12 - 18 
MFAICS459 3/19/98 169 24 - 36 

TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWC CRANE 

METALS 

ALUMINUM ARSENIC _BARIUM CADMIUM CHROMIUM LEAD MERCURY 

100,000,000 2,400 100,000,000 850,000 450,000 1,000,000 510,000 
77,000,000 320 5,300,000 38,000 210,000 400,000 23,000 

UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG 
**100,000 **2,000,000 **20,000 **100,000 **100,000 **4,000 

N/A N/A N/A N/A N/A N/A N/A ------f----
84900 --

---- ----
N/A N/A 808 20300 15400 N/A 

--N/A NiA f-S2200 -.--- r--
90S

---193(f6--- --12500- --NIA---

N/A-- --N7A--- -94300 2508 20500--~33Bo-- ---N/A 
--- --i---

N/A N/A N/A N/A N/A N/A N/A -
N/A N/A 110000 708 17700 16100 N/A 

N/A N/A 94000 1908 19300 18400 N/A 
N/A N/A N/A N/A N/A N/A N/A 

N/A N/A 138000 908 20100 16100 N/A 

N/A N/A 106000 390-8 17700 34500 
-

N/A 

N/A N/A N/A N/A N/A N/A N/A 
N/A N/A 81200 60-0 16900 11700 N/A 

--

N/A N/A 75300 1508 18600 17900 N/A--

N/A N/A N/A N/A N/A N/A N/A 
N/A ----~-- -- 36400 60U 18100 10200 --N/A 

N/A --N/A 65-200-- 1208 16900 15700--- --1\jiA 
-----'- -N/A - - ------------

N/A N/A N/A N/A N/A N/A 
N/A 

-- -N/A -- -~8oBlr 60ll 21200 9400 N7A 
N/A ---N/A ----Y0400 200-8 20500 -- --17500-- i--WA--

~-

N/A N/A N/A N/A N/A N/A N/A --1-------
N/A N/A 40500 60 U 15400 8300 N/A 

N/A N/A 78400 N 1300 11400 18300 N ~iA 
N/A N/A 90400 N 1200 23600 26600 N N/A 

N/A N/A N/A N/A N/A N/A N/A 

N/A N/A 56500 N 930 15800 12500 N N/A 

--
S~LENIUM SILVER 

8,500,000 8,500,000 
380,000 380,000 
UG/KG UG/KG 

**20,000 **100000 , --

== ~ ~ ~:~--: 
N/A ------R/~ 

--f--------
N/A N/A --- ----
N/A N/A 

N/A N/A 
N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 
-NIA---N~-

~-~~=-r ~-= 
- -1\j/A---+----NlA---

------ -------" 
N/A N/A 
l'JiA- f----

NIA
---

i----NiA--·-_· f------NlA"-· ---
-----r-

N/A N/A --.--- --------
N/A N/A ------
N/A 

I 
N/A 

N/A N/A --
N/A N/A 
N/A N/A ---_._-

MFAICS460 3/19/98 168 0-12 
MFAICS461 3/19/98 168 12 - 18 
MFAICS462 3/19/98 168 24- 36 
MFAICS463 3/19198 167 0-12 
MFAICS464 3/19/98 167 12 -18 
MFAICS465 3/19/98 166 0-12 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

N/A N/A 84600 N 

N/A N/A N/A 
N/A N/A 47300 N 

N/A N/A 57100 N 

N/A N/A N/A 

N/A N/A 56200 N 
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780 11900 20600 N N/A N/A N/A 
-------, 

N/A N/A N/A N/A WA$WA 660 16000 10100 N N/A --i---N~ - N/A __ c. 

760 17400 15200 N N/A-- --NTA NTA--

N/A N/A N/A lii/A N/A - --N-/A----

880 18500 15500 N-- --N/A-I--~/A- --NiA-'--'-

06/26/2000 



TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWC CRANE 

TCLPMETALS 
ANAL YTE TCLP ARSENIC TCLP BARIUM TCLP CADMIUM TCLP CHROMIUM TCLP LEAD TCLP MERCURY TCLP SELENIUM TCLP SILVER 

1M Industrial Cleanup Goal (Human Health) 
--1-------

1M Residential Cleanup Goal (Human Health) 
Units of Measurement UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L 

SITE SAMPLE GRID DEPTH 5,000 100,000 1,000 5,000 5,000 200 1,000 5,000 

10 DATE # (in inches) 

MFAICS434 3/12/98 89 12 - 18 N/A N/A N/A N/A N/A N/A N/~ N/A 
MFAICS435 3/12/98 89 24-36 2.1 U 2230N 0.660B 1.4B 1.1 B !_N*U 5.~_~ _____ 1J:!. ____ _ 
MFAICS436 3/12/98 89 24 - 36 2.1 U 1500 N 0.3 U 1.3 B 0.9 U 1 N*U 4.6 B 1 U 
MFAICS437 3/13/98 82 0-12 2.1U 1680N 1.3B 1.1B 0.9U 1N*U 3.6B 1U-

----
MFAICS438 3/13/98 82 12 - 18 N/A N/A N/A N/A N/A N/A N/A N/A 

-- -- ------ f----------
MFAICS439 3/13/98 82 24-36 2.1U 1420N 0.3U 1B 2.1B 1N*U 3.4U 1U 

,--- --- -----------------------------
MFAICS440 3/13/98 83 0-12 2.1U 1480N 1.6B 1.2B 1.7B 1N*U 3.4U 1U 
MFAICS441 3113/98 83 12 - 18 N/A NiA N/A N/A N/A N/A N/A N/A 
MFAICS442 3/13/98 83 24 - 36 2.1 U -~9ON-- --1-.f-S-- 1.4 B 1.2 B ----1 N*lr-I---rr-U-- ---fu---
MFAICS443 3/13/98 84 0-12 2.1U 2180N- 1.2B 1.1B 6.2B -------:rN*u-----nU-- 1U --

t---
MFAICS444 3/13/98 84 12 - 18 N/A N/A N/A N/A N/A N/A N/A N/A 
MFAICS445 3/13/98 84 24 - 36 2.1 U 1830 N 0.3 U 1.4 B 0.960 B 1 N*U -+--------r:3B---I----flj---1 
MFAICS446 3/16/98 163 0 -12 2.6 B 1780 1.3 B 1.5 B 9.6 B 1U- ----SEr--- ------rD---

--
MFAICS447 3/16/98 163 12 - 18 N/A N/A N/A N/A N/A N/A N/A N/A 
MFAICS448 3116/98 163 24 - 36 3.5 B 2310 0.430 B 2.2 B 14.2 B 1 U 3.4 U 1U--
MFAICS449 3/16/98 164 0 -12 2.1 U 1160 1.3 B 1.2 B 12.6 B 1-0------:U--U------1V-----

- --
MFAICS450 3/16/98 164 12 - 18 N/A N/A N/A N/A - N/A N/A N/A N/A 
MFAICS451 3116/98 164 24-36 3~3-B 1290 0.3U 2B 14S----TU---3.4U-----TU----
MFAICS452 3/16/98 165 0-12 2.6B --1---- 1960 2.1B 1.7B 7TB-----1:V-------3~4Tr--------1U----

MFAICS453 3/16/98 165 12 - 18 N/A N/A N/A N/A N/A --r--~iA- I ---N~- _~_ -- N/A ~=--= 
MFAICS454 3/16/98 165 24 - 36 2.1 B --t----- 1750 0.350 B 2.1 B 15.8 B 1 U --L- 3.4 U ____ 1 ~ __ 
MFAICS456 3/19/98 169 0 -12 2.2 B 2060 N 2.4 B 2.8 B 9.5 B 1 NU II 5 B I 1 U 

MFAJCS457 3/19198 169 0 -12 2.1 U 1790 N 1.7 B 2.7 B 6.3 B 1 N"._ I 3.4 U i 1.4 ~.~::.: 
MFAICS458 3/19/98 169 12 - 18 N/A N/A N/A N/A N/A N/A N/~_I N/A 
MFAICS459 3/19/98 169 24-36 2.1U 1120N 0.490B 1U 3.4B 1NU 3.4~ 1lJ 

MFAICS460 3/19/98 168 0-12 2.8B 1600N 1B 1.7B 4.3B +--_1_N_~ --3.4-U-=i----1-U---------
MFAICS461 3/19/98 168 12 - 18 N/A N/A N/A N/A N/A N/A ~ N/A N/A 
MFAICS462 3/19/98 168 24 - 36 3.5 B 1070 N 0.390 B 1.4 B 7.2 B 1 NU ---J==-3.4D-- _-=-__ ~U --=~= 
MFAICS463 3/19/98 167 0 -12 2.1 U ___ 0.380 NB 0.3 U 1 U 0.9 U ___ ~5 N_L 3.4 U + __ 2.._1~ ___ _ 

~~~:~~::: ~;~:;:: ~:~ ~2_-1~8 :'~AuF 9~~AN __ O.~~~ B ~ 1~~~ -=~: ;~~---=--:.~~ ---i-~~~:u-±-~~~---~~ 
NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
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TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWC CRANE 

VOLATILES 
ANALYTE 1,1-DICHLOROETHANE 1,2-DICHLOROETHANE MEK MIBK ACETONE CHLOROFORM METHYLENE CHLORIDE TOLUENEXYLENES 

1M Industrial Cleanup Goal (Human Health) 1,700,000 
1M Residential Cleanup Goal (Human Health) 500,000 

Units of Measurement UG/KG 
SITE SAMPLE GRID DEPTH "14,000 

ID DATE # (in inches) 

MFAICS466 3/19/98 166 12 - 18 6U 
MFAICS467 3/19/98 166 24 - 36 N/A 

--
MFAICS468 3/23/98 170 0-12 N/A 

MFAICS469 3/23/98 170 12 - 18 6U 
MFAICS470 3/23/98 170 24 - 36 N/A 
MFAICS471 3/23/98 171 0-12 N/A 

MFAICS472 3/23/98 171 12 - 18 6U 

MFAICS473 3/23/98 171 24- 36 N/A 

MFAICS474 3/23/98 172 0-12 N/A 

MFAICS475 3/23/98 172 12 - 18 6U 
MFAICS476 3/23/98 172 24 - 36 N/A 
MFAICS477 3/24/98 173 0-12 N/A 

MFAICS478 3/24/98 173 0-12 -----N/A 

MFAICS479 3/24/98 173 12 - 18 
MFAICS480 3/24/98 173 24 - 36 

MFAICS481 3/24/98 120 0-12 

MFAICS482 3/24/98 120 12 - 18 
MFAICS483 3/24/98 120 24 - 36 
MFAICS484 3/24/98 121 0-12 

MFAICS485 3/24/98 121 12 - 18 
MFAICS486 3/24/98 121 24 - 36 

MFAICS487 3/25/98 107 0-12 

MFAICS488 3/25/98 107 12 - 18 

MFAICS489 3/25/98 107 24 - 36 

MFAICS490 3/25/98 107 12 - 18 
MFAICS491 3/26/98 110 0-12 
MFAICS492 3/26/98 110 12 -18 
MFAICS493 3/26/98 110 24 - 36 
MFAICS494 3/26/98 119 0-12 
MFAICS495 3/26/98 119 12 - 18 
MFAICS496 3/26/98 119 24 - 36 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

6U 
N/A 

N/A 

6U 
N/A 

N/A 

6U 
N/A 

N/A 

6U 

N/A 

6U 
N/A 

6U 

N/A 

N/A 

6U 
N/A 

550 27,000,000 2,800,000 
400 7,100,000 770,000 

UG/KG UG/KG UG/KG 
**10,000_ **4,000,000 

6U 6U 13 U 

N/A N/A N/A 

N/A N/A N/A 

6U 6U 12 U 
N/A N/A N/A 

---N/A N/A N/A-

6U 6U 12 U 

N/A N/A N/A 

N/A N/A N/A 

6U 6U 12 U 
N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

6U 6U 12 U 
N/A N/A N/A 

N/A N/A N/A 

6U 6U 12 U 

N/A N/A N/A 

N/A N/A N/A 

6U 6U 12 U 
N/A N/A N/A 

N/A N/A N/A 

6U 6U 13 U 

N/A N/A NlA 

6U 6U 12 U 

N/A N/A N/A 

6U 6U 12 U 

N/A N/A N/A - ---
N/A N/A N/A 

6U 6U 12 U -N/A N/A N/A 
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8,800,000 530 18,000 880,000 320,000 
2,000,000 30 7,800 790,000 320,000 

UG/KG UG/KG UG/KG UG/KG UG/KG-
**120,000 

13 U 6U 11 B 6U 6U -- -------1-----
N/A N/A N/A N/A N/A -------
N/A N/A N/A N/A N/A I ---- --1----- --au----' 12 U 6U 6U 6U 
N/A N/A N/A N/A N/A ---

---N/A N/A N/A N/A - r---N/A---
12 U -6 U --- -----"4JIf--- --6U-- ---6 U----

N/A N/A N/A NiA--~/A-

N/A N/A 
-- ------NiA---c--NlA"- ---N/A- 1 

2JB --
.----. --- ------

12 U 5 JB 6U 6U 
N/A N/A N/A N/A --c---

N/A
--

N/A Ni"A-----
N/A N/A N/A 

N/A N/A N/A N/A - N/A 
- -"---

12 U 6U 6U 6U 6U --
N/A N/A N/A N/A N/A --- -----
N/A N/A N/A N/A N/A -
12 U 6U 4JB 6U 6U ----_.-
N/A N/A N/A N/A N/A -
N/A N/A N/A ~A N/A 

12 U 6U 

--!~ - I ~;~~ 
6U 

N/A NlA-- --r:J7A--
N/A N/A N/A 

13 U 2 JB 3JB 6 U --SU-

N/A N/A N/A .. I NiA- --NiA"-

12 U 1 JB 
-- --------+ 

3 JB 6U 6U ---------------
N/A N/A N/A N/A N/A ----- ------.-
9J 2 JB 4 JB 6 U ---i-.-~~--- -----
N/A N/A N/A WA riA ----.---- ----~~ 

N/A N/A N/A N/A N/A - -----.-------
12 U 6U .4 JB 

-~/~-- -=-~~- -N/A N/A --------N/A-----
- -- --- ----

06/26/2000 



ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 

10 DATE # (in inches) 

MFAICS466 3/19/98 166 12 - 18 
MFAICS467 3/19/98 166 24 - 36 
MFAICS468 3/23/98 170 0-12 
MFAICS469 3/23/98 170 12 - 18 
MFAICS470 3/23/98 170 24 - 36 
MFAICS471 3/23/98 171 0-12 

MFAICS472 3/23/98 171 12 - 18 

MFAICS473 3/23/98 171 24 - 36 
MFAICS474 3/23/98 172 0-12 

MFAICS475 3/23/98 172 12 - 18 
MFAICS476 3/23/98 172 24 - 36 
MFAICS477 3/24/98 173 0-12--~-

MFAICS478 3/24/98 173 0-12 

MFAICS479 3/24/98 173 12 - 18 
MFAICS480 3/24/98 173 24 - 36 
MFAICS481 3/24/98 120 0-12 
MFAICS482 3/24/98 120 12 - 18 
MFAICS483 3/24/98 120 24 - 36 
MFAICS484 3/24/98 121 0-12 
MFAICS485 3/24/98 121 12 - 18 
MFAICS486 3/24/98 121 24 - 36 
MFAICS487 3/25/98 107 0-12 
MFAICS488 3/25/98 107 12 - 18 
MFAICS489 3/25/98 107 24 - 36 

MFAICS490 3/25/98 107 12 - 18 
MFAICS491 3/26/98 110 0-12 
MFAICS492 3/26/98 110 12 - 18 
MFAICS493 3/26/98 110 24 - 36 

! MFAICS494 3/26/98 119 0-12 
MFAICS495 3/26/98 119 12 - 18 
MFAICS496 3/26/98 119 24 - 36 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWC CRANE 

EXPLOSIVES 
DNB HMX NITROBENZENE PETN RDX 

68,000 34,000,000 94,000 250 17,000 
6,500 3,300,000 18,000 250 4,000 

UG/KG UG/KG UG/KG UG/KG UG/KG 
**40,000 

N/A N/A N/A N/A N/A 

250 U 3050 260 U N/A 7660 
250 U 3980 P 260 U N/A 2030 

NtA N/A N/A N/A N/A 
250U 4050 260 U N/A 3630 

250 U GT 120000 E 260 U N/A GT 386000 E 
N/A N/A N/A N/A N/A 

250U 16000 260 U N/A 30400 D 
250U 1080000 260 U N/A 157000 D 

- --f---. 
N/A N/A N/A N/A N/A 

250 U 8480 260 U N/A 8240 
250U 102000 OJ 260 U N/A 368000 D 
250 U 1120000 260 U N/A 339000 D 

N/A N/A N/A N/A N/A 

250 U 310 J 260 U N/A 1600 

250 U 313 J 260 U N/A 850 J 
N/A N/A N/A N/A N/A 

250.U 778 J 260 U N/A 1420 
I--

250 U 556 J 260 U N/A 490 J 
-

N/A N/A N/A N/A N/A 
250 U 399 J 260 U N/A 692 J 

250 U 75100 OJ 260 U N/A 653000 D 
N/A N/A N/A N/A N/A 

250 U 1680J 260 U N/A 5740 
N/A N/A N/A N/A N/A 

250 U 2200 U 260 U N/A 1000 U 
N/A N/A N/A N/A N/A 

250 U 629 J 260 U N/A 398 J 

250U 2200 U 260 U N/A 1000 U 
N/A N/A N/A 

I 
N/A N/A 

250U 240 J 260 U N/A 1000 U 
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TNB TETRyL TNT 
34,000 6,800,000 64,000 
3,300 650,000 15,000 I 

UG/KG UG/KG UG/KG 

N/A N/A N/A 
-

250 U 650U 250U 
250 U 650 U 250 U 

N/A N/A N/A 
250 U 650U 250 U 
250 U 650 U --

_. 
250 U 

N/A N/A -----N/A---

250U 650 U 250 U 

250 U ---650U -- --iSo-u---
- -

N/A N/A N/A 
250 U 650U 250 U 

250 U 650-U-- ···---250-U---' 
"--, 

250 U 650U- -'--'-25iHT---'--
------

N/A N/A N/A --------
250 U 650U 250 U ----
250 U 650U 137 J 

N/A N/A N/A 

135 J 650 U 606 
-

250 U 650 IJ 109 J 
.-, 

--N/A N/A N/A 
250 U 650U 91.4 J 

849 650 U 579000 D 
I 

-N/A--r--n~- N/A 
--2210 -- --6SDU 960000 D 

N/A N/A N/A 

250 U 650 U 272 -- -
N/A N/A N/A -- ._-- -----_.-

250 U 650 U 250 U .---------------. 
250 U 650 U 116 J __ 

1 N/A N/A N/A 
250U-r--650 U-- --25{fu--1 

06/26/2000 



ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 

ID DATE # (in inches) 

MFAICS466 3/19/98 166 12 - 18 
- -

MFAICS467 3/19/98 166 24 - 36 

MFAICS468 3/23/98 170 0-12 
MFAICS469 3/23/98 170 12 - 18 
MFAICS470 3/23/98 170 24 - 36 
MFAICS471 3/23/98 171 0-12 

MFAICS472 3/23/98 171 12 - 18 
MFAICS473 3/23/98 171 24 - 36 
MFAICS474 3/23/98 172 0-12 

MFAICS475 3/23/98 172 12 - 18 
MFAICS476 3/23/98 172 24 - 36 
MFAICS477 3/24/98 173 -o:1r-

TABLE E·1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWC CRANE 

EXPLOSIVES 
2,4-DNT 2,6-DNT 2-Am DNT 4-Am DNT 2-NT 

1,400,000 680,000 1,400,000 680,000 6,800,000 
130,000 65,000 130,000 65,000 650,000 
UG/KG UG/KG UG/KG UG/KG UG/KG 

N/A N/A N/A - :!f~ i ~::~~ ----------- ~-~~----"~--- -- ,,-

250 U 260 U 250 U 
f------------ --------,--,~-

250 U 260 U 250 U -- ------- -- -----------
N/A N/A N/A N/A N/A 

3-NT 4-NT 

6,800,000 6,800,000 
650,000 650,000 
UG/KG UG/KG 

N/A I N/A ------------ -------
250 U 250 U ------isou-- -250U--

f--------------- --------
N/A N/A 

250 U 260 U 250 U 250 U 250 U 
--f----

250 U --25Cm-
250 U 260 U 295 P 544 P 250 U 250 U 250 U 

N/A N/A N/A 
--- --N/A N/A 

--
N/A -N7A--

250 U 260 U 250 U 250 U 250U 250 U 250 U 

250 U 260 U 324 P 510 P 250 U 250 U 250 U 
-- ---

N/A N/A N/A N/A N/A N/A N/A 
2500- --260Li 250 U 25~ 2500 250 U 250-0--

250 U 
--

260 U 250 U 250 U 250U r---250U 250 U 

I 

MFAICS478 3/24/98 173 0-12 ---250U 260 U 250 U 
-

250 U 250U--1----2500-- -250U-

MFAICS479 3/24/98 173 12 - 18 
MFAICS480 3/24/98 173 24 - 36 ---
MFAICS481 3/24/98 120 0-12 
MFAICS482 3/24/98 120 12 - 18 
MFAICS483 3/24/98 120 24 - 36 

MFAICS484 3/24/98 121 0-12 

MFAICS485 3/24/98 121 12 - 18 
MFAICS486 3/24/98 121 24 - 36 

MFAICS487 3/25/98 107---- 0 - 12 

MFAICS488 3/25/98 107 12 - 18 
MFAICS489 3/25/98 107 24 - 36 

MFAICS490 3/25/98 107 12 - 18 
MFAICS491 3/26/98 110 0-12 
MFAICS492 3/26/98 110 12 - 18 
MFAICS493 3/26/98 110 24 - 36 
MFAICS494 3/26/98 119 0-12 

MFAICS495 3/26/98 119 12 - 18 
MFAICS496 3/26/98 119 24 - 36 

NSWC Crane· SWMU 12116 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

----,_.,-
N/A N/A N/A 

250U 260 U 250 U -------------
250U 260 U 250 P 

N/A N/A N/A 

250 U 260 U 250 U 

250 U 260 U 250 U 

N/A N/A N/A 
250 U 260 U 250 U 

366 260U 6590---

N/A N/A N/A 

250 U 260U 1960 P 

N/A N/A N/A 

250U 260U 250 U 

N/A N/A N/A 

250 U 260 U 250 U 

250U 260 U 250 U 

N/A N/A N/A 
250 U 260 U 250 U 
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N/A N/A N/A N/A ----
250 U 250 U 250 U 250 U 

---~~.- --- -----------
512 250 U 250 U 250 U -- --------
N/A N/A N/A N/A ---- ---------- ----,----

250 U 250 U 250 U 250 U ----1--------_ .. - '----- ------------
96.9 JP 250 U 250U 250 U ---_._--

N/A N/A N/A N/A 
250 U 250U-- -"25ou-- ---250U 

250 U --250U--- ---250D-- c-~bu--

N/A N/A 
f------N7A""' 

N/A 

250 U 250LJ- 250 U 250 U 
N/A --f--

N/A N/A N/A 
I 

250U 250U 250 U 250U 
-

N/A N/A N/A N/A 

250U 250U 250U 250U -
I 122 J 250 U 250 U 250U I 

N/A N/A N/A N/A 
250 U 250U --f--

250 U 250U 
.--.~.' 

06/26/2000 



TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWC CRANE 

METALS 

ANALYTE ALUMINUM ARSENIC BARIUM CADMIUM CHROMIUM 

1M Industrial Cleanup Goal (Human Health) 100,000,000 2,400 100,000,000 850,000 450,000 
1M Residential Cleanup Goal (Human Health) 77,000,000 320 5,300,000 38,000 210,000 

Units of Measurement UG/KG UG/KG UG/KG UG/KG UG/KG 
SITE SAMPLE GRID DEPTH **100,000 **2,000,000 **20,000 **100,000 

10 DATE # (in inches) 

MFAICS466 3/19/98 166 12 - 18 N/A N/A N/A N/A N/A 

MFAICS467 3/19/98 166 24 - 36 N/A N/A 133000 N 640 
- ~~~~~ ---

MFAICS468 3/23/98 170 0-12 N/A- N/A 130000 2400 
f----------- -----~---- N/A --MFAICS469 3/23/98 170 12 - 18 N/A N/A N/A N/A 

MFAICS470 3/23/98 170 -~~-36-I----
N/A

---- -----N/A---1----:--68700 - ---60U--- 21300 

MFAICS471 3/23/98 171 0-12 N/A ----N/A 92800 1'700 --~- 31400 

MFAICS472 3/23/98 171 12 - 18--r-----N/A
--- -- N/A N/A ---NlA N/A 

MFAICS473 3/23/98 171 24 - 36 N/A N/A 61900 1908 32800 

MFAICS474 3/23/98 172 0-12 N/A N/A 64900 3008 19300 

MFAICS475 3/23/98 172 12 - 18 N/A N/A N/A N/A N/A 
MFAICS476 3/23/98 172 24 - 36 N/A N/A 51700 160-8 21500 

MFAICS477 3/24/98 173 0-12 N/A N/A - 74400 2908 24500 

MFAICS478 3/24/98 173 0-12 N/A N/A 60000 4008 21200 

MFAICS479 3/24/98 173 12 - 18 N/A N/A N/A N/A N/A 

MFAICS480 3/24/98 173 24 - 36 N/A" N/A 57600 60U 27200 

MFAICS481 3/24/98 120 0-12 N/A N/A 74000 2608 16900 

MFAICS482 3/24/98 120 12 - 18 N/A N/A N/A N/A N/A 

MFAICS483 3/24/98 120 24 - 36 N/A N/A 46500 2308 15400 
-

MFAICS484 3/24/98 121 0-12 N/A N/A 70100 4708 14800 
-

MFAICS485 3/24/98 121 12 - 18 N/A N/A N/A N/A N/A 
MFAICS486 3/24/98 121 24 - 36 N/A N/A 

-- --73700- 1----
1008 13600 

MFAICS487 3/25/98 107 0-12 N/A 
--1--

N/A 68200 150-8 19300 N 

MFAICS488 3/25/98 107 12·18 
MFAICS489 3/25/98 107 24·36 

MFAICS490 3/25/98 107 12·18 
MFAICS491 3/26/98 110 0-12 
MFAICS492 3/26/98 110 12 - 18 
MFAICS493 3/26/98 110 24 - 36 
MFAICS494 3/26/98 119 0·12 
MFAICS495 3/26/98 119 12 - 18 
MFAICS496 3/26/98 119 24·36 

--

NSWC Crane· SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 
N/A N/A 

--

N/A N/A N/A 

59800 608 17400 N 

N/A N/A N/A 

78800 1508 14300 N 

N/A N/A N/A 

40100 60 U 12600 N 

77600 1608 23600 N 
--

N/A N/A N/A 
70400 60 U 30800 N 

-- --- - ---
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LEAD MERCURY SELENIUM SILVER 
--

8,500,000 1,000,00q 510,000 8,500,000 
400,000 23,000 --c-- 380,000-i-- 380,000 

UG/KG UG/KG UG/KG UG/KG 
**100,000 **4,000 **20,000 - **100,000 

N/A N/A 

--~~~ F-~:~ .~ .. --------
13300 N N/A ------
61000 N/A -------- -----,---

-- N~A -.::. T _ -N/A -:=~ N/A N/A 
15000 ---N/A---

NIA~A 37400 N7A N/A N/A-
f·iTA:--"--- --N/A -- - ~~~ - - ~~:~= 17000 --f-- N/A 

14500 -- I----N/A N/A ----N/A----
-- -- ------

N/A N/A N/A N/A 
15300 N/A N/A N/A 

33900 N/A N/A -N~ 

22900 N/A NiA N/A 

N/A N/A N/A N/A 

11000 N/A N/A N/A 

23600 N/A N/A N/A 
1----------

N/A N/A N/A N/A --r--------- -----
9600 N/A N/A N/A --- «--- --

40200 N/A N/A N/A --c------- -- -----
N/A N/A N/A N/A 

-8700- ---NlA-- -- N/A----c--NiA-
16300 E---- --N/A-- ----N/A-- ---;;riA----

N/A N/A --N/A ---- N/A--

12200 E -N/A -- --N/A-----f.iiA-----
-----------

N/A N/A N/A N/A 

19300 E N/A N/A N/A 

N/A N/A N/A N/A - N/A-------- -------
8100 E N/A N/A 

-~---

17800 E N/A N/A N/A 
N/A -- -----

N/A N/A N/A 
30500E--f------- -----

N/A r---NiA---- ---NlA- --
-- ~ ------- ---

06/26/2000 



TABLE E·1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWC CRANE 

TCLP METALS 
ANAL YTE I TCLP ARSENIC TCLPBARIUM TCLP CADMIUM I TCLP CHROMIUM TCLP LEAD TCLP MERCURYI TCLP SELENIUM TCLP SILVER 

1M Industrial Cleanup Goal (Human Health) 
1M Residential Cleanup Goal (Human Health) 

Units of Measurement UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L 
SITE I SAMPLE I GRID I DEPTH I 5,000 100,000 1,000 5,000 5,000 200 1,000 5,000 

ID DATE # I (in inches) 

MFAICS466 3/19/98 166 12·18 N/A N/A N/A N/A N/A N/A N/A N/A -- "._, 

MFAICS467 3/19/98 166 24 - 36 3.4 B 1210 N 0,330 B 1.3 B 12.5 B 1 NU 3.5 B 1 B 
, 'f--' 

MFAICS468 3/23/98 170 0 - 12 2.1 U 1670 17.6 3 NB 17.1 NB 1 U 4 B 1 U -, . ' .-- --_._---,----------
MFAICS469 3/23/98 170 12 - 18 N/A N/A N/A N/A N/A N/A N/A N/A 
MFAICS470 3/23/98 170 24 - 36 2.2 B 931 0.3 U 1.5 NB 3.4 NB- --1 U-- -'--;[9-8-' 1 U 
MFAICS471 3/23/98 171 0 -12 2.1 U 1620 10:2 2.4 NB 8.91'fs---'---1IT-:'-'- ---3.6B-- --Tu 
MFAICS472 3/23/98 171 12 - 18 N/A N/A - N/A N/A N/A NJA'--'-I---N/A---' ---'N7A 

MFAICS473 3/23/98 171 24 - 36 2.1 U 922 1.8 B 1.4 NB 7fNB 1 U' 3.4 U 1 U 

- 1-------, --- f-------- --,,----- - --.----
MFAICS474 3/23/98 f'12 -'0-12 2.1U -----'-Tf3()-- 2.1B 1.2NB 21NB---'-1-U 3.5'8 r-'-'-ru 
MFAICS475 3/23/98 172 12 - 18 N/A N/A N/A N/A N/A N/A N/A N/A 

I MFAICS477 3/24/98 173 0 -12 2.3 B 1350 1.4 B 1 NU 3.5 NB 1 U 3.4 U 1 U 
MFAleS476 3123/98 1n 24·36 2:'U ·239". D.3 L1 1.7N8 7.6N8 1U I 3.4·U~-.fU 

MFAICS478 3/24/98 173 0-12 2.1 U 1460 1.58 '1.2NB 3.9NB -- ---1U 3.iEr .--~--

MFAICS479 3/24/98 173 12 - 18 N/A N/A N/A N/A N/A N/A N/A I N/A, 

MFAICS480 3/24/98 173 24 - 36 2.1 U 1100 0.310 B 1.2 NB 16.8 NB 1 U 4.5 B i-'--~' 
MFAICS481 3/24/98 120 .0-12 2.5B 1510 1.2B 1.4NB 1.1NB 4.5 3.4U 1U -
MFAICS482 3/24/98 120 12 - 18 N/A N/A N/A N/A N/A N/A N/A N/A 
MFAICS483 3/24/98 120 24 - 36 2.6 B 1590 0.360 B 1.6 NB 5 NB 1 U 3.-4 U ! 1 U 

~ MFAICS484 3/24/98 121 0-12 2.1U 1440 2.2B 1.2NB 12NB 4.9 ~~-I--'1U_ 
MFAICS485 3/24/98 121 12 - 18 N/A N/A N/A N/A N/A N/A N/A 1- N/A 
MFAICS486 3/24/98 121 24 - 36 2.1 U 1300 0.4 B 1.4 NB - 5.3 NB-~-~-t----3:'fD- ---TU I MFAICS487 3/25/98 107 0-12 -3.4B _~' 1120 _ 0.750B 1B 1.913 --:nrNS---I--'-3'Xu---'----1u-'·----
MFAICS488 3/25/98 107 12 - 18 N/A N/A N/A N/A N/A N/A N/A N/A 
MFAICS489 3/25/98 107 24 - 36 3.6 B 875 0.770 B 1.2 B 1.7 B1NU 3.4 U 1 U 

- --r--'---
MFAICS490 3/25/98 107 12 -18 N/A N/A N/A N/A N/A N/A N/A N/A 
MFAICS491 3/26/98 110 0-12 2.1B 1720 0.490B 1.1B 0.9U 1NU 3.4U 1U 
MFAICS492 3/26/98 110 12 -18 N/A N/A N/A N/A N/A N/A N/A __ +- N/A . 

MFAICS493 3/26/98 110 24 - 36 3.28 1080 0.3 U 1.78 6.2 8~_~- 3.4 U ---1--_--"1 U_ 

MFAICS494 3/26/98 119 0 - 12 2.1 U 1050 0.690 8 1 U 2.8 8 _~~ _____ 3~_=+' ___ :'J:!." 
MFAICS495 3/26/98 119 12 -18 N/A N/A N/A N/A N/A N/A N/A N/A 
MFAICS496 3/26/98 119 24-36 5.38 1010 0.3U- 1,18 713 -'-1ND 3.4U'- --1'lj-

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
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TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

- NSWCCRANE 

VOLATILES 

ANALYTE 1,1-DICHLOROETHANE 1,2-DICHLOROETHANE MEK MIBK ACETONE 

1M Industrial Cleanup Goal (Human Health) 
1M Residential Cleanup Goal (Human Health) 

Units of Measurement 
SITE SAMPLE GRID DEPTH 

10 DATE # (in inches) 

MFAICS497 3/26/98 100 0-12 
MFAICS498 3/26/98 100 12 - 18 
MFAICS499 3/26/98 100 24 - 36 
MFAICS500 3/26/98 100 24 - 36 
MFAICS501 3/27/98 112 0-12 

MFAICS502 3/27/98 112 12 - 18 

MFAICS503 3/27/98 112 24 - 36 
MFAICS504 3/27/98 113 0-12 

MFAICS505 3/27/98 113 12 - 18 
MFAICS506 3/27/98 113 24 - 36 

MFAICS507 3/30/98 101 0-12 

MFAICS508 3/30/98 101 12 - 18 
MFAICS509 3/30/98 101 24 - 36 
MFAICS510 3/31/98 102 0-12 
MFAICS511 3/31/98 102 12 - 18 
MFAICS512 3/31/98 102 24 - 36 
MFAICS513 3/31/98 114 0-12 

MFAICS514 3/31/98 114 12 - 18 
MFAICS515 3/31/98 114 24 - 36 
MFAICS516 4/1/98 115 0-12 

MFAICS517 4/1/98 115 12 - 18 
MFAICS518 4/1/98 115 24 - 36 
MFAICS519 4/1/98 105 0-12 
MFAICS520 4/1/98 105 0-12 
MFAICS521 4/1/98 105 12 - 18 
MFAICS522 4/1/98 105 24 - 36 
MFAICS523 4/2/98 104 0-12 

MFAICS524 412198 104 12 - 18 
MFAICS525 4/2/98 104 24 - 36 
MFAICS526 4/3/98 103 0-12 
MFAICS527 4/3/98 103 12 - 18 

---- --

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

1,700,000 550 27,000,000 2,800,000 8,800,000 
500,000 400 7,100,000 770,000 2,000,000 
UG/KG UG/KG UG/KG UG/KG UG/KG 

**14,000 **10,000 **4,000,000 

N/A N/A N/A N/A N/A 

6U 6U 6U 13 U 13 U 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 
6U 6U 6U 12 U 12 U 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 
6U 6U 6U 12 U 12 U 
N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

6U 6U 6U 12 U 20 
N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

6U 6U 6U 12 U 12 U 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

6U 6U 6U 12 U 12 U 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 
6U 6U 6U 12 U 12 U 

N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A 

6U 6U 6U 12 U 12 U 

N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A 

6U 6U 6U 12 U 12 U 
N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A 

6U 6U 6U 12 U 12 U 
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CHLOROFORM METHYLENE CHLORIDE TOLUENE XYLENES 

530 18,000 880,000 320,000 
30 7,800 790,000 320,000 

UG/KG UG/KG UG/KG UG/KG 
**120,000 

N/A N/A N/A N/A 
2 J8 3J8 6U 6U 
N/A N/A N/A N/A 

N/A N/A --1--N7~ -f:ii7f.-
N/A-- - N/A NiA N/A 

6U 88 6U 6U 
N/A N/A N/A N/A 

N/A N/A N/A N/A -
6U 6 6U 6U 
N/A -------NiP;--- -NZA- -mA-
N/A N/A N/A """""N7A--

----
6U 88 6U 6U 
N/A N/A N/A N/A 
N/A N/A N/A- ---N/A-

6U 78---I--W-- ---S-U 
N/A N/A --r--

N/A N/A 

N/A N/A N/A- ---wA-
-

6U 68 6U 6U 
N/A N/A N/A N/A 

N/A N/A N/A N/A 
-

6U 6 6U 6U 
N/A N/A NJA N/A 
N/A N/A N/A N/A 

N/A N/A N/A N/A 

6U 6 6U 6U-

N/A N/A N/A N/A 
-- . 

N/A N/A N/A N/A 

6U 5J 6U 6U 
N/A N/A N/A '---N~ 
N/A N/A N/A N/A 

6U 78 6U 6U 
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ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 

ID DATE # (in inches) 

MFAICS497 3/26/98 100 0-12 
MFAICS498 3/26/98 100 12 - 18 
MFAICS499 3/26/98 100 24 -36 
MFAICS500 3/26/98 100 24 - 36 
MFAICS501 3/27/98 112 0-12 

MFAICS502 3/27/98 112 12 - 18 

MFAICS503 3/27/98 112 24 - 36 
MFAICS504 3/27/98 113 0-12 

MFAICS505 3/27/98 113 12 - 18 
MFAICS506 3/27/98 113 24 - 36 
MFAICS507 3/30/98 101 0-12 

MFAICS508 3/30/98 101 

TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWC CRANE 

EXPLOSIVES 
DNB HMX NITROBENZENE PETN RDX 

68,000 34,000,000 94,000 250 17,000 
6,500 3,300,000 18,000 250 4,000 

UG/KG UG/KG UG/KG UG/KG UG/KG 
**40,000 

1250000 U 515000 J 1300000 U N/A 3990000 J 
N/A N/A N/A N/A N/A 

250 U 75800 OJ 260 U N/A 758000 D 
250 U 96400 OJ 260 U N/A 915000 D 

250 U 26700 260 U N/A 168000 D 

N/A N/A N/A N/A N/A 

250 U 2220 260 U N/A 4850 
250U 1510 J 260 U N/A 1000 U 

N/A N/A N/A N/A N/A 
250 U --595J 260U N/A 10io 

250 U 
--

f-- 33500 260 U N/A 214000 D 

N/A N/A 12 - 18 N/A N/A N/A 
MFAICS509 3/30/98 101 24 - 36 1-----250 U -- --3970 260U- N/A 15000 
MFAICS510 3/31/98 102 0-12 
MFAICS511 3/31/98 102 12 - 18 
MFAICS512 3/31/98 102 24 - 36 
MFAICS513 3/31/98 114 0-12 

MFAICS514 3/31/98 114 12 - 18 

MFAICS515 3/31/98 114 
t-±36 

MFAICS516 4/1198 115 0-12 

MFAICS517 4/1198 115 12 - 18 

MFAICS518 4/1/98 115 24 - 36 
MFAICS519 4/1/98 105 0-12 

MFAICS520 4/1/98 105 0-12 

MFAICS521 4/1/98 105 12 - 18 
MFAICS522 4/1/98 105 24 - 36 
MFAICS523 412198 104 0-12 

MFAICS524 4/2/98 104 12 - 18 
MFAICS525 412198 104 24 - 36 
MFAICS526 4/3/98 103 0-12 
MFAICS527 4/3/98 103 12 - 18 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
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·-Z5OU----
N/A 

250 U 

250 U 

N/A 

250 U --
250 U 
-
N/A 

250 U 
250 U 

250 U 

N/A 

250U 

250U 

N/A 
250 U 

250 U 

N/A 

--
113000 260 U N/A GT743000 E 

N/A N/A N/A N/A 

4290 260U N/A 32000 D 

48700 260 U N/A 239000 D 

N/A N/A N/A N/A 

3700 260 U N/A 8990 
2200 U 260U N/A 1000 U 

N/A N/A N/A N/A 

309 J 260 U N/A 549 J 
6720 260 U N/A 9120 
15700 -.- 260 U N/A 67900 D 

N/A N/A N/A N/A 

4840 260U N/A 63200 D 

11200 260U N/A 119000 D 

N/A N/A N/A N/A 
550 J 260U N/A 168 J 

59500 260 U N/A 532000 D 

N/A N/A N/A N/A 
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TNB TETRYL TNT 
34,000 6,800,000 64,000 
3,300 650,000 15,000 

UG/KG UG/KG UG/KG 

--I---

1250000 U 3250000 (J 8530000 
N/A N/A N/A 
535 --1---

65DU
--

327000 D 
--- -

572 650U 524000 D 

250 U 650U 739 

N/A N/A N/A 

277 650U 650 ------
250 U 650 U 121 J -- ------
N/A N/A N/A 

250 U 65f:ru- -25OU---

847 650 U 12600---
--- -- --------

N/A N/A N/A 
838 650U-- ---1260-0---

250 U 
f---

650U 2390 --

I N/A N/A Nll\----
250 U . - 650-0-- f--

1070 
-

250U G50 LJ 530 
-- f---- -_. 

N/A N/A f---- N/A ___ 
250U 650 U 1420 

.----.~ 

250 U 650 U 858 - .--
N/A N/A 

f-------
N/A 

1-------
250 U 650U 250U 

. 250 U_ 
- 650 U -- --43-8-----

---, 
250 U 650 U 1560 

N/A N/A N/A 
2500-I--S50U 

- I----- 3410--' 

250 U 650 U 515 j ------
N/A N/A N/A I -

250 U 650U 1760 --

250U 650U 64800 D 

N/A N/A N/A 

06/26/2000 



ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 

10 DATE # (in inches) 

MFAICS497 3/26/98 100 0-12 
MFAICS498 3/26/98 100 12 - 18 
MFAICS499 3/26/98 100 24 - 36 
MFAICS500 3/26/98 100 24: 36 

MFAICS501 3/27/98 112 0-12 

MFAICS502 3/27/98 112 12 - 18 
MFAICS503 3/27/98 112 24 - 36 
MFAICS504 3/27/98 113 0-12 
MFAICS505 3/27/98 113 12 - 18 
MFAICS506 3/27/98 113 24 - 36 
MFAICS507 3/30/98 101 0-12 

MFAICS508 3/30/98 101 12 - 18 
MFAICS509 3/30/98 101 24 - 36 
MFAICS510 3/31/98 102 0-12 
MFAICS511 3/31/98 102 12 - 18 
MFAICS512 3/31/98 102 24 - 36 
MFAICS513 3/31/98 114 0-12 

MFAICS514 3/31/98 114 12 - 18 
MFAICS515 3/31/98 114 24 - 36 
MFAICS516 4/1/98 115 0-12 

MFAICS517 4/1/98 115 12 - 18 
MFAICS518 4/1/98 115 24 - 36 
MFAICS519 4/1/98 105 0-12 
MFAICS520 4/1/98 105 0-12 
MFAICS521 4/1/98 105 12 - 18 
MFAICS522 4/1/98 105 24 - 36 
MFAICS523 412198 104 0-12 

MFAICS524 412198 104 12 - 18 
MFAICS525 4/2/98 104 24 - 36 
MFAICS526 4/3/98 103 0-12 
MFAICS527 4/3/98 103 12 - 18 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

. NSWC CRANE 

EXPLOSIVES 

. 2,4-DNT 2,6-DNT 2-Am DNT 4-AmDNT 

1,400,000 680,000 1,400,000 680,000 
130,000 65,000 130,000 65,000 
UG/KG UG/KG UG/KG UG/KG 

1250000 U 1300000 U 1250000 U 1250000 U 
N/A N/A N/A N/A 

250-0------26DU 14700 250 U 
- _. 

253 260 U 8460 250 U 

250U 260 U 250 U 674 

N/A N/A N/A N/A 

250 U 260 U 250U 250 U 

250 U 260 U 250 U 250 U 

N/A N/A N/A N/A 
250 U 260 U 250 U 250U 

286 260 U 3700 2960 

N/A N/A N/A N/A 
317 260U 3800 3040 

250 U 260 U 584 P 3110 

N/A N/A N/A N/A 

250 U 260U 298 P 1290 

250U 260U 250 U 543 

N/A N/A N/A N/A 

250 U 260U 250 U 250 U 
-

250U 260U 250 U 402 

N/A N/A N/A N/A 

250U 260 U 250 U 250 U 
250 U 260U 250 U 404 

250 U 260U 830 1370 

N/A N/A N/A N/A 

250 U 260U 250 U 499 

250 U 260 U 612 P 1310 

N/A N/A N/A N/A 
250 U 260 U 437 P 1370 
250 U 260 U 1670 3820 
N/A N/A N/A N/A 
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--
2-NT 3-NT 4-NT 

6,800,000 6,800,000 6,800,000 
650,000 650,000 650,000 
UG/KG UG/KG ---'=LG/KG_ 

1250000 U 1250000 U 1250000 U 

N/A 
--- ---- N/A---- --f\JiA--' 

25(fU---- 250U--1----25iHr-
2500-- -'--25liu-- ~oU--

250 U 
~--- ,--~ 

250 U 25-0U--' 
--

I N/A N/A N/A .. 
250 U 250 U 250 U 

i 
250U 250 U 250 U 
N/A N/A-------.. --1 

N/A I 

250 U 250 U 250 U i 

250 U 250U 250 U I 

N/A N/A N/A 
250 U 250 U 250 U 
250U 250-U----250-U-

N/A N/A ----NlA---

250 U 250 U 
-- --250-U---

250 U 250U 250 U 
----

N/A N/A N/A --- ---250U-----.---
250 U 250U .-f-- ------
250 U 250 U 250 U --- -.---~ -
N/A N/A N/A ---------

250 U 250 U 250 U 
250U 250 U 250 U 

250 U 250-U-- ~50U-

N/A N/A 
-- ---N/A--

250U 250U 250 U 

250U 250 U --r-~U-
-- --

N/A N/A N/A 
250 U 250U 250U 
250 U 250U-- --2Scro---

N/A N/A N/A 

06/26/2000 



ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 

ID DATE # (in inches) 

MFAICS497 3/26/98 100 0-12 

MFAICS498 3/26/98 100 12 - 18 
11/ .. '4.,':;S499 3/26/98 100 24 - 36 
MFAICS500 3/26/98 100 24 - 36 

MFAICS501 3/27/98 112 0-12 

MFAICS502 3/27/98 112 12 - 18 _ ... _-
MFAICS503 3/27/98 112 24 - 36 

-
MFAICS504 3/27/98 113 0-12 
MFAICS505 3/27/98 113 12 - 18 

TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWCCRANE 

METALS 
ALUMINUM ARSENIC BARIUM CADMIUM CHROMIUM 

100,000,000 2,400 100,000,000 850,000 450,000 
77,000,000 320 5,300,000 38,000 210,000 

UG/KG UG/KG UG/KG UG/KG UG/KG 
**100,000 **2,000,000 **20,000 **100,000 

N/A N/A 78200 320 B 14600 N 

N/A NiA N/A N/A N/A 

N/A N/A 97400 450 B 20200 N 

N/A N/A 83400 390 S- 15500 N 

N/A N/A 64100 210 NB 10000 

N/A N/A N/A N/A --f-- N/A 

N/A N/A 39800 60NU 9600--
- -- ------

N/A N/A 61100 100 NB 12700 ------ ---------- -------
N/A N/A N/A N/A N/A 

LEAD MERCURY SELENIUM --- SILVER 

1,000,000 510,000 8,500,000 8,500,000 -
400,000 23,000 380,000 380,000 
UG/KG UG/KG UG/KG UG/KG 

**100,000 **4,000 **20,000 **100,000 

18400 E N/A I N/A ±== NlA 
N/A N/A --N/A--~ N/A----

184000-~ o-N/A N/A -N/A---

14100 E -- ---NiA~--- --NjA--IO-~~-N/A-~~~ 

21800 N N/A N/A ---+_~~ ___ 
N/A N/A N/A' N/A 

8900 N 
14900 N 

N/A 
MFAICS506 3/27/98 113 24 - 36 -NiA N/A 47700 --r-6-cfNU- 1----13406- --91-00H--=~~~;-~i-11i~ 
MFAICS507 3/30/98 101 0-12 N/A N/A 

MFAICS508 3/30/98 101 12 - 18 N/A N/A 
MFAICS509 3/30/98 101 24 - 36 N/A N/A 

MFAICS510 3/31/98 102 0-12 N/A N/A 

MFAICS511 3/31/98 102 12 - 18 N/A N/A 

MFAICS512 3/31/98 102 24 - 36 N/A N/A 

MFAICS513 3/31/98 114 0-12 N/A N/A 
-

MFAICS514 3/31/98 114 12 - 18 N/A N/A 

MFAICS515 3/31/98 114 24 - 36 N/A N/A 

MFAICS516 4/1/98 115 0-12 
01--

N/A N/A 

MFAICS517 4/1/98 115 12 - 18 N/A N/A -------- ----
MFAICS518 4/1/98 115 24 - 36 
MFAICS519 4/1/98 105 0-12 

MFAICS520 411/98 105 0-12 

MFAICS521 411/98 105 12 - 18 
MFAICS522 4/1/98 105 24 - 36 
MFAICS523 4/2/98 104 0-12 

MFAICS524 4/2/98 104 12 - 18 
MFAICS525 4/2/98 104 24 - 36 
MFAICS526 4/3/98 103 0-12 
MFAICS527 4/3/98 103 12 - 18 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

N/A N/A 
N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 
N/A N/A 

N/A N/A 
N/-A-- c----NiA 

63900 350NEf 

N/A N/A 
79100 110NS-

94300 640 N 

N/A N/A 

55800 8CrNB 

59200 180 NB 
-

N/A N/A 

51800 60NU 

75800 460 B 
-

N/A N/A 
.--~-

46900 220 B 
65100 640 

63800 660 

N/A N/A 

59900 220 B 

64000 360 B 

N/A N/A 
74400 240 B 

63200 400 B 
-.-

N/A N/A 
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15000 14300 N I----N/A N/A N/A --
I--- ---0-----

N/A N/A 
r--~j~-- -- ~~~- ---~~--= 10800 121 OO-;;;:r-

14000 15800 N N/A N/A N/A 

N/A N/A N/A -N/A N/A 

12900 10200 N 
-r--N/A--- I-----

N/A 
--

N/A 
.~-.-.-

.-
11800 17100 N N/A N/A N/A 

-- N/A --
____ 0_-

N/A N/A N/A N/A -- _._---- ___ 00_._0 __ - f--------- -----------" 
12000 11200 N N/A N/A N/A 

-c-NiA 
___ - __ .0-_0-

17100 E 21400 EN* 

:-~- -t ~:~::::: 
_____ 0_0 ____ -

N/A N/A N/A 1---------
12500 E 8500 EN* N/A 
16400 E 66000 EN* N/A N/A N/A 

16900 E 31700 EN*-r---NiX-- o--N/A-- ---N/A---

N/A N/A - --f\J/A-~iA-- --N/Ao--

14700 E 13900 EN*-- r---!,f/A -- I---- N/A N/A 

14800 E 20700 EN* -I----NTA-
~N~~f-N/A~ 

N/A N/A N/A N/A N/A 
--~i5200E 15900 EN* o N/A----r-~~ - N/A----

12700 16500 -- ----NlA - N/A 0 N/A--

N/A N/A -- ----NlA---1----Ni"A--- ---- N/A-----

06/2612000 



TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWCCRANE 

TCLPMETALS 
ANALYTE TCLP ARSENIC TCLP BARIUM TCLP CADMIUM TCLP CHROMIUM TCLP LEAD TCLP MERCURY TCLP SELENIUM TCLP SILVER 

1M Industrial Cleanup Goal (Human Health) -
1M Residential Cleanup Goal (Human Health) 

Units of Measurement UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L 
SITE SAMPLE GRID DEPTH S,OOO 100,000 1,000 S,OOO S,OOO 200 1,000 S,OOO 

10 DATE # (in inches) 
MFAICS497 3/26/98 100 0 - 12 38 1S10 0.8S0 8 1.48 1.28 1 NU 3.4 U I 1 U 
MFAICS498 3/26/98 100 12-18 N/A --- N/A N/A N/A N/A N/A -"I--~I-~----
MFAICs499 3/26/98 100 24 - 36 48 1190 4.7 1 U 6.1 8 1 NU 3.4 U -1- --1 -0----
MFAICSSOO 3/26/98 100 24 - 36 6.38 1290 S.8 1 U 6.S 8 1 NU 3.4 U =r=-1U-----

MFAICSS01 3/27/98 112 0 -12 2.S U 1400 1.18 1.78 1.7 U 0.380 N ~.8 U 1.88-
MFAICSS02 3/27/98 112 12 -18 N/A N/A -- N/A N/A -- - N/A -~- -- N/A - --- N/A ---"-

MFAICSS03 3/27/98 112 --24-36 2.SU 1020 O.SU 1.78 3.48 0.it:fU-t---2.8U --12U= 

MFAICSS04 3/27/98 113 0-12 2.SU 87S O.SU 1.38 1.7U 0.1WU 2.8U 1.2U 
MFAICSSOS 3/27/98 113 12 - 18 N/A N/A N/A N/A N/A N/A N/~I N/A 
MFAICSS06 3/27/98 113 24-36 2.SU 10S0 0.7908 1.98 38 0.1 WU _~:a~-=-1~~~-= 
MFAICSS07 3/30/98 101 0 - 12 2.S U 13S0 18 1.98 1.7 U 0.1 WU, 2.8 U 1.2 U 

MFAICSS08 3/30/98 101 12 - 18 N/A N/A N/A N/A N/A N/A I N/A - N/A ----
MFAICSS09 3/30/98 101 24 - 36 2.S U 1210 0.7408 0.9808 2.4 8 0.1 WU-I----2:80-- 1--""T2U--
MFAICSS10 3/31/98 102 0-12 2.SU 1190 1.78 2.68 1.7U 0.1N*U 2.8U 1.2U 
MFAICS511 3/31/98 102 12 -18 N/A N/A N/A N/A N/A N/A N/A N/A 
MFAICS512 3/31/98 102 24-36 2.SU 943 O.SU 1.98 1.7U 0.1N*U 2.8U --r--1:2u-
MFAICSS13 3/31/98 114 0-12 2.5U 1310 0.9408 1.58 146 0.1 N*U 2.8U --t---T.2U-
MFAICS514 3/31/98 114 12 - 18 N/A N/A N/A N/A N/A N(A N/A 1 N/A 

MFAICSS1S 3/31/98 114 24-36 2.5U 984 0.5U 1.38 S.88 0.1WU 2.8U 1.2U 

MFAICSS16 4/1/98 115 0-12 2.5U 1530 1.78 0.8U 1.7U 1U 2.3U 1.2U 
1------r----+------r------r---------~----------~--------_4I_----------r_--------+_--------4------------------1 

MFAICSS17 411/98 115 12 - 18 N/A N/A N/A N/A N/A N/A N/A N/A 

MFAICSS18 4/1/98 11S 24 - 36 2.S U 979 O.S U 0.8 U 4.98 1 U 2.8 U 1.2 U 
MFAICSS19 4/1/98 10S 0-12 2.SU 1130 1.98 0.9608 12.58_ 1U 2.BU -t-1.~~_-~"= 
MFAICSS20 4/1198 10S 0 - 12 2.S U 1140 1.78 1.6 B 7.2 B 1 U 2.8 U 1.2 U 
MFAICSS21 4/1/98 10S 12 - 18 N/A N/A N/A N/A N/A N/A - NiA--- N/A --

MFAICSS22 4/1/98 10S 24 - 36 2.5 U 1040 0.5 U 0.920 B 1.88 1 U 2.8 U 1.2 U 
MFAICS523 4/2/98 104 0 -12 2.S U 1060 1.4-8 1 B 2.8 B 1 U 2:8 U --I--~-
MFAICSS24 412198 104 12 - 18 N/A N/A N/A N/A N/A N/A N/A N/A 
MFAICSS25 4/2/98 104 24 - 36 2.S U 10S0 0.5 U 0.9S0 B 1.7 U 1 U 2.8 U 1.2 U 

MFAICSS26 4/3/98 103 0 - 12 2.1 U 1360 2.68 1 U 1.9 B 1*u 4.3 B 1 U 
MFAICS527 4/3/98 103 12-18 N/A N/A N/A N/A _ N/A ___ N/A-______ =~-~-i--N7A~-

NSWC Crane - SWMU 12116 
Removal and Bioremediation of MFA Material 
Interim Measures Report Page 85 of 106 013/26/2000 



TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWCCRANE 

VOLATILES J 
ANALYTE l,l-DICHLOROETHANE l,2-DICHLOROETHANE MEK MIBK ACETONE CHLOROFORM METHYLENE CHLORIDE TOLUENE XYLENES I 

1M Industrial Cleanup Goal (Human Health) 
1M Residential Cleanup Goal (Human Health) 

Units of Measurement 
SITE SAMPLE GRID DEPTH 

ID DATE # (in inches) 

MFAICS528 4/3/98 103 24 - 36 

MFAICS529 4/3/98 181 0-12 

MFAICS530 4/3/98 181 12 - 18 
MFAICS531 4/3/98 181 24 - 36 

MFAICS532 4/6/98 182 0-12 

MFAICS533 4/6/98 182 12 - 18 

MFAICS534 4/6/98 182 I 24 - 36 
MFAICS535 4/6/98 174 0-12 

MFAICS536 4/6/98 174 12 - 18 

MFAICS537 4/6/98 174 24 - 36 

MFAICS538 4/6/98 174 12 - 18 
MFAICS539 4nt98 175 0-12 

MFAICS540 4nt98 175 12 - 18 

MFAICS541 4nt98 175 24 - 36 

MFAICS542 4nt98 175 24 - 36 

MFAICS543 4nt98 177 0-12 

MFAICS544 4nt98 177 12 - 18 

MFAICS545 4nt98 177 24 - 36 

MFAICS546 4/13/98 STOCKPILE 0-0 

MFAICS547 4113/98 STOCKPILE 0-0 

MFAICS548 4113/98 STOCKPILE 0-0 

MFAICS549 4/20/98 176 0-12 

MFAICS550 4/24/98 176 12 -12 

MFAICS551 4/20/98 176 24 - 36 

MFAICS552 4/20/98 180 0-12 

MFAICS553 4/24/98 180 12 - 12 
MFAICS554 4/20/98 180 24 - 36 

MFAICS555 4/24/98 178 0-12 

MFAICS555FD 4/24/98 178 0-12 

MFAICS556 4/24/98 178 12 - 12 

NSWC Crane - SWMU 12116 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

1,700,000 550 27,000,000 2,800,000 
500,000 400 7,100,000 770,000 
UG/KG UG/KG UG/KG UG/KG 

**14,000 **10,000 **4,000,000 

N/A N/A N/A N/A 
N/A N/A N/A r- N/A 

6U 6U 6U 12 U 
N/A N/A N/A N/A 

N/A N/A N/A N/A 
6U 6U 6U 11 U .. 
N/A N/A N/A N/A 

N/A N/A N/A N/A 

6U 6U 6U 13 U 

N/A N/A N/A N/A 
-- --

6U 6U 6U 12 U 

N/A N/A N/A N/A 
6U 6U 6U 12 U 

N/A N/A N/A N/A 

N/A N/A N/A N/A -
N/A N/A N/A N/A 

6U 6U 6U 12 U ,,--
N/A N/A N/A N/A ,,_ .. -- - ... -----f--
N/A N/A N/A N/A 

N/A N/A N/A N/A 

N/A N/A N/A N/A 
N/A N/A N/A N/A 

6U 6U 6U 12 U 

N/A N/A N/A N/A 

N/A N/A N/A N/A 

6U 6U 6U 12 U 

N/A N/A N/A N/A 
N/A N/A N/A N/A 

N/A N/A N/A N/A 

6U 6U 6U 13 U 
-
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I 

8,800,000 530 18,000 880,000 320,000 
-

2,000,000 30 7,800 790,000 320,000 
UG/KG UG/KG UG/KG UG/KG UG/KG 

**120,000 

N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A 
12 U 6U 68 6U 6U 
N/A NIA N/A ~iA-i-

N/A
--

- N/A N/A N/A N/A N/A 

11 U 6U 68 6U 6U --
N/A N/A N/A N/A N/A 

--,,-
N/A N/A N/A N/A N/A 

"1-- ------
13 U 6U 5 J8 6U 6U .--- -~-.-----. 

N/A N/A N/A N/A N/A 
12 U 6U 4 J8 6U 6U 

N/A --1----.- -----,. 
N/A N/A N/A N/A -------118---f--.-.---" ,,--._--
12 U 6U 6U 6U 

f----:--- .-------. 
N/A N/A N/A N/A N/A .. - ,,-- -
N/A N/A N/A N/A N/A 

"-"--
N/A N/A N/A N/A N/A --f--
12 U 6U 88 6U 6U 

-" 
N/A N/A N/A N/A N/A --1-----.-.. --.-- --- ---
N/A N/A N/A N/A N/A 

-----
N/A N/A N/A N/A N/A 

-
N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 
12 U aU-- ---- 6U--- 6U 6U 

N/A N/A N/A i-N/A N/A 
N/A N/A N/A N/A- -- N/A ---

12 U 6U 6U 6U 6U 

N/A N/A N/A 
.-~iA N/A 

N/A ~-f-"--N~"-- -NIA-- NiA-'--
N/A N/A N/A -- -"N/A [N/A--

13 U 6U 6U __ ~L __ 6_U -

06/26/2000 



ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 

10 DATE # (in inches) 

TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWC CRANE 

EXPLOSIVES 

DNB HMX NITROBENZENE PETN RDX 

68,000 34,000,000 94,000 250 17,000 
6,500 3,300,000 18,000 250 4,000 

UG/KG UG/KG UG/KG UG/KG UG/KG 
--40,000 

MFAICS528 4/3/98 103 24 - 36 250 U _-' __ 12600 260 U N/A 1040000 

MFAICS529 4/3/98 181 0-12 250 U 1280 J 
--

MFAICS530 4/3/98 181 12 - 18 N/A N/A 
MFAICS531 4/3/98 181 24 - 36 250 U 2200 U 

MFAICS532 4/6/98 182 0-12 250 U 15300 

MFAICS533 4/6/98 182 12 - 18 N/A N/A 

MFAICS534 4/6/98 182 24 - 36 250 U 2200 U 

MFAICS535 4/6/98 174 0-12 250 U 12400 

MFAICS536 4/6/98 174 12 - 18 N/A N/A 

MFAICS537 4/6/98 174 24 - 36 250 U 2200 U 

MFAICS538 4/6/98 174 12 - 18 N/A N/A 
----~-~-------

MFAICS539 4/7/98 175 0-12 250 U 29600 
r------- ---------~ ------_._-

MFAICS540 4/7/98 175 12 - 18 N/A N/A -------- --------
MFAICS541 4/7/98 175 24 - 36 250 U 3910 

MFAICS542 4/7/98 175 24 - 36 250 U 
1--------

2200 U ----------------- --------------
MFAICS543 4/7/98 I 177 I 0-12 250 U 39300 --------
MFAICS544 4/7/98 177 12 - 18 N/A N/A -- I----
MFAICS545 4/7/98 177 24 - 36 25QU 2280 

MFAICS546 4/13/98 STOCKPILE 0-0 N/A N/A 

MFAICS547 4/13/98 STOCKPILE 0-0 N/A N/A 
- --------

MFAICS548 4/13/98 STOCKPILE 0-0 

MFAICS549 4/20/98 176 0-12 

MFAICS550 4/24/98 176 12 - 12 
MFAICS551 4/20/98 176 24 - 36 
MFAICS552 4/20/98 180 0-12 

MFAICS553 4/24/98 180 12 - 12 
MFAICS554 4/20/98 180 24 - 36 
MFAICS555 4/24/98 178 0-12 

MFAICS555FD 4/24/98 178 0-12 

MFAICS556 4/24/98 178 12 - 12 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

N/A N/A 

250 U 2770000 

N/A N/A 

250U 6260 

250U 2790 

N/A N/A 

250 U 2440 

250U 4360 

250U 5520 

N/A N/A 

260 U N/A 7490 
N/A N/A N/A 

260 U N/A 1065Ti 

260 U N/A 275000 

N/A N/A N/A 

260 U N/A 1000 U 

260 U N/A 1000 U 

N/A N/A N/A 

260 U N/A 1340 

N/A N/A N/A 
f---

260 U N/A 7950 ------- --
N/A N/A N/A 

260 U N/A 8390 
260 U N/A 4300 

1---
260 U I N/A 1030 
N/A N/A N/A 

260 U N/A 5460 

N/A N/A N/A 

N/A N/A N/A 
'-----

N/A N/A N/A 

260U 250U 6940000 

N/A N/A N/A 

260 U 250U 17800 

260 U 250 U 720 J 

N/A N/A N/A 

260U 250U 993 J 
260 U 250 U 1000 U 

260 U 250 U 1000 U 

N/A N/A N/A 
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TNB TETRYL TNT 

34,000 6,800,000 64,000 
3,300 650,000 15,000 

UG/KG UG/KG UG/KG 

475 650 U 801000 
-------

250 U 650 U 1300 --- ---------
N/A N/A N/A 

2500 650U 250 U 
---

250 U 650U 832 
---

N/A N/A N/A --------------
250 U 650 U 250U 

250 U 650U 250U 

N/A N/A N/A 

250 U 650 U 250U 

N/A N/A N/A 
250U-- -------------

650U 250 U ------t-~~ -----------, 
N/A N/A ----

250 U 650U 250U ---
250 U 650 U 250U 

-250 U-- ---" 
650 U 250U 

- N/A ---f-- ----~ 

N/A N/A 
-"~-,---~--------- ________ "_C'_ 

250 U 650 U 250 U 
. -------~ -----'-- ---"-------

N/A N/A N/A 
-

N/A N/A N/A 
---._- ---

N/A N/A N/A 

250 U 650U 250U 
N/A -- --N/A --1---- N/A ---

250 U 650 U -- --a~-
--

250 U 650 U 250U 
.- ---

N/A N/A N/A 
250 U --1---650 U - 250-U---

250U-- 1-- 650U 250 U 

250 U 650U 250 U 
-,---

N/A N/A N/A 

06/26/2000 



ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Healtht 
Units of Measurement 

SITE SAMPLE GRID DEPTH 

ID DATE # (in inches) 

MFAICS528 4/3/98 103 24 - 36 

MFAICS529 4/3/98 181 0-12 
MFAICS530 4/3/98 181 12 - 18 
MFAICS531 4/3/98 181- --24 ~36-

MFAICS532 4/6/98 182- -0:-12"-
.. - ----- - --

MFAICS533 4/6/98 182 12 - 18 
1--------f-------

MFAICS534 4/6/98 182 24 - 36 
MFAICS535 4/6/98 174 0-12 
MFAICS536 4/6/98 174 12 - 18 
MFAICS537 4/6/98 174 24 - 36 
MFAICS538 4/6/98 174 12 - 18 
MFAICS539 4/7/98 175 0-12 
MFAICS540 4f7198 175 12 - 18 
MFAICS541 4f7198 175 24 - 36 
MFAICS542 4f7198 175 24 - 36 
MFAICS543 4f7198 177 0-12 
MFAICS544 4f7198 177 12 - 18 
MFAICS545 4/7/98 177 24 - 36 

MFAICS546 4/13/98 STOCKPILE 0-0 

MFAICS547 4/13/98 STOCKPILE 0-0 

MFAICS548 4/13/98 STOCKPILE 0-0 

MFAICS549 4/20/98 176 0-12 
MFAICS550 4/24/98 176 12 - 12 
MFAICS551 4/20/98 176 24 - 36 
MFAICS552 4/20/98 180 0-12 
MFAICS553 4/24/98 180 12 - 12 
MFAICS554 4/20/98 180 24 - 36 
MFAICS555 4124198 178 0-12 

MFAICS555FD 4/24/98 178 0-12 

MFAICS556 4/24/98 178 12 - 12 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWCCRANE 

EXPLOSIVES 

2,4-DNT 2,6-DNT 2-Am DNT 4-Am DNT 

1,400,000 680,000 1,400,000 680,000 
130,000 65,000 130,000 65,000 
UG/KG UG/KG UG/KG UG/KG 

2~U=$=f 1620 1630 

252P-
---------

250 U 260 U 559 ----
N/A N/A N/A N/A 

1--- 250(] 260 U 25011---- --250~lr 

r-~OU----I--26OTJ---1--250U 250 U 
r-- N/A N/A 

2-NT 

6,800,000 
650,000 
UG/KG 

250 U 
-~---,-,----------

250 U 
N/A-

250 U -
--25Cnr---

N/A ---NfA ----- , ---N/~--' 
---~-----.- ----- ------~----.--- r-------------- -----"-----1------------

250 U 260 U 250 U 250U 250U 
- ---

250 U 260 U 250 U 250 U 250 U 
N/A N/A N/A N/A N/A 

-
250 U 260 U 250 U 250 U 250 U 
N/A N/A N/A N/A N/A 

250 U 260 U 250 U 250 U 250 U 
N/A N/A _ N/A N/A N/A 

250 U 260 U 250 U 250 U 250 U 
250 U 260 U 250 U 250 U 250 U --------

,250 U 260 U 250 U 250U 250 U 

N/A N/A N/A N/A N/A 
-

250 U 260 U 250 U 250 U 250 U ---. 
N/A N/A N/A NIA N/A 

--- -----
N/A N/A N/A NIA N/A 

--- ---
N/A N/A N/A N/A N/A 

250 U 260 U 274 P 250 U 250U 
N/A N/A N/A N/A NIA --

250 U 260 U 250 U 250 U 250 U 

250 U 260 U 250 U 155 J 250 U 
N/A N/A N/A NIA NIA 

250U 260U 250D 130 J 250 U 
--

250 U --260U-- f----250 0---
250 U 2SC)'rr----

250 U 260 U 250 U 250 U 250 U 

N/A N/A N/A N/A N/A 
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3-NT 4-NT 

6,800,000 6,800,000 
650,000 650,000 
UG/K~_ __ UG/~I 

, 

250 U 250 U 
--------------- ___ C __ ,~'" __ , __ ~ 

250 U 250 U 
----N/A-------,,-"-----

N/A 
-----itrolr-----:i5()U--
-----250U--f----i-s5U-

--- -,- ---_ .. _----
N/A N/A ._----- -,-----, 

250 U 250 U -----
250 U 250 U 
N/A N/A ... _._-

250 U 250U ----
N/A N/A 

250 U 250U 
N/A N/A 

250U 250 U 
250 U 250 U ----25QU---c-----------

250 U : 
NIA NIA , 

-~;AU- ~ 250 U 

N/A 
, 

-
N/A N/A 

--,--------r---------
N/A N/A 

250 U 250 U 
-- N/A N/A 

-- .. 
250 U 250 U 

250U 250U--

NIA NIA 

250 U 250--U-
---------250U---- ---250Lr---
-~(fU-- ,- 25OU--
- - f------

NfA N/A 

06/26/2000 



ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 

ID DATE # (in inches) 

MFAICS528 4/3/98 103 24 - 36 

MFAICS529 4/3/98 181 0-12 

MFAICS530 4/3/98 181 12 - 18 
MFAICS531 4/3/98 181 24 - 36 

TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWCCRANE 

METALS 

ALUMINUM ARSENIC BARIUM CADMIUM CHROMIUM 

100,000,000 2,400 100,000,000 850,000 450,000 
77,000,000 320 5,300,000 38,000 210,000 

UG/KG UG/KG UG/KG UG/KG UG/KG 
**100,000 **2,000,000 °*20,000 **100,000 

N/A N/A 72100 60 U 19600 
-

N/A N/A 75800 130 B 14400 

N/A. N/A N/A N/A N/A 
N/A 

._. 
N/A 35000 60 LJ 12000 

MFAICS532 4/6/98 182 0-12 --N/A--- -_ .. 
N/A . 62200 --r---180 B 13800 

MFAICS533 4/6/98 182 12 - 18 
MFAICS534 4/6/98 182 24 - 36 
MFAICS535 4/6/98 174 0-12 

MFAICS536 4/6/98 174 12 - 18 
MFAICS537 4/6/98 174 24 - 36 
MFAICS538 4/6/98 174 12 - 18 
MFAICS539 4/7/98 175 0-12 
MFAICS540 417198 175 12 - 18 
MFAICS541 417198 175 24 - 36 
MFAICS542 417198 175 24 - 36 
MFAICS543 417198 177 0-12 
MFAICS544 417198 177 12 - 18 
MFAICS545 417198 177 24 - 36 

MFAICS546 4/13/98 STOCKPILE 0-0 

MFAICS547 4113/98 STOCKPILE 0-0 

MFAICS548 4/13/98 STOCKPILE 0-0 

MFAICS549 4/20/98 176 0-12 
MFAICS550 4/24/98 176 12 - 12 
MFAICS551 4/20/98 176 24 - 36 
MFAICS552 4/20/98 180 0-12 
MFAICS553 4/24/98 180 12 - 12 
MFAICS554 4/20/98 180 24 - 36 
MFAICS555 4/24/98 178 0-12 

MFAICS555FD 4/24/98 178 0-12 

MFAICS556 4/24/98 178 12 - 12 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

N/A 

N/A 

N/A 

N/A 

N/A 
N/A 
N/A 

N/A 

N/A 

N/A. 

N/A 

N/A 

N/A 

13400000 

16000000 

12900000 

15700000 

N/A 

11000000 

14200000 

N/A 

12100000 

12900000 

12300000 

N/A 

N/A N/A N/A N/A 
- . 

N/A 80700 60U 13200 

N/A 56100 60U 21600 

N/A N/A N/A N/A -
N/A 35200 60U 26500 _. 
N/A N/A N/A N/A 
N/A ·79200 60 U 24200 -- ---,.-
N/A N/A N/A N/A 

N/A 50800 60U 20900 

N/A 39400 60U 12400 

N/A 83200 60U 18000 

N/A N/A N/A N/A 

N/A 33900 60U 12900 

N/A N/A N/A N/A 

N/A N/A N/A N/A 

N/A N/A N/A N/A 

9000 N 89500 120 B 15600 N° 

N/A N/A N/A N/A 

6700 N 39400 60U 15200 N* 

13000 N 90500 70 B 18200 N* 

N/A N/A N/A N/A 

14000 N 53400 60 U 24100 N* 
7900 N* 111000 130 B 13500 N* 

7400 N* 117000 120 B 12500 N* 

N/A N/A N/A N/A 
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LEAD MERCURY SELENIUM SILVER 

1,000,000 510,000 8,500,000 8,500,000 
400,000 23,000 380,000 ~80,000 
UG/KG UG/KG UG/K~ UG/KG 

**100,000 **4,000 *°20,000 . **100,000 

11400 N/A N/A N/A 
-

17000 N/A N/A N/A -- .. _----
N/A N/A N/A N/A 

8200 
-- ---mA-- -. 

N/A N/A 
18300 N/A N/A N/A---
-
N/A N/A N/A N/A _.- --- --f--------

14400 N/A N/A N/A 

12900 N/A 

-t 
N/A N/A 

N/A N/A N/A N/A ---- -----
8300 N/A N/A N/A - . -------
N/A N/A N/A N/A 

16300 EN N/A N/A N/A ---
N/A N/A N/A N/A ------- ------

11300 EN N/A N/A N/A 

8400 EN N/A N/A N/A 
. ~--, 

16300 EN N/A N/A N/A -
N/A N/A N/A N/A 

8400 EN N/A N/A N/A 

N/A N/A N/A N/A 

N/A N/A N/A N/A 
--- -.--

N/A N/A N/A N/A 

18500 N 40U 1100 N 210 U 

N/A 
----

N/A N/A N/A 

9600 N 40U 590NB 230 B 

22700 N 50U 1300 N 220 U 
N/A N/A N/A N/A 

15000 N 40 U 1300 N 210 U 

16300 N* 40 U 860 210U'-

17400 N* 40U 930 '-"2HfiJ-' 
- t------- ------... --. 

N/A N/A N/A N/A 

06/26/2000 



ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 

10 DATE # (in inches) 

MFAICS528 4/3/98 103 24 - 36 

MFAICS529 4/3/98 181 0-12 

MFAICS530 4/3/98 181 12 - 18 
MFAICS531 4/3/98 181 24 - 36 

MFAICS532 4/6/98 182 0-12 

MFAICS533 4/6/98 182 12 - 18 

MFAICS534 4/6/98 182 24 - 36 

MFAICS535 4/6/98 174 0-12 

MFAICS536 4/6/98 174 12 - 18 
MFAICS537 4/6/98 174 24 - 36 

MFAICS538 4/6/98 174 12 - 18 
MFAICS539 417198 175 0-12 -
MFAICS540 4/7/98 175 12 - 18 
MFAICS541 417198 175 24 - 36 
MFAICS542 417198 175 24 - 36 

MFAICS543 417198 177 . 0 - 12 

MFAICS544 417198 177 12 - 18 
MFAICS545 417198 177 24 - 36 

MFAICS546 4/13/98 STOCKPILE 0-0 

MFAICS547 4/13/98 STOCKPILE 0-0 

MFAICS548 4/13/98 STOCKPILE 0-0 

MFAICS549 4/20/98 176 0-12 

MFAICS550 4/24/98 176 12 - 12 

MFAICS551 4/20/98 176 24 - 36 
MFAICS552 4/20/98 180 0-12 

MFAICS553 4/24/98 180 12 - 12 

MFAICS554 4/20/98 180 24 - 36 
MFAICS555 4/24/98 178 0-12 

MFAICS555FD 4/24/98 178 0-12 

MFAICS556 4/24/98 178 12 - 12 

NSWC Crane - SWMU 12/16 

TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWCCRANE 

TCLPMETALS 
TCLP ARSENIC TCLPBARIUM TCLP CADMIUM TCLP CHROMIUM TCLPLEAD 

UG/L UG/L UG/L UG/L UG/L 
5,000 100,000 1,000 5,000 5,000 

2.1 U 1450 0.680 B 1.3 B 3.1 B 

2.1 U 1360 1.2 B 1 U 5B ---
N/A N/A N/A N/A N/A 
2.1 (J-- --i070 0.31J 1.2 B 6.68 

2.1 U 1320 0.790 B 2.6 B 0.9 U 

N/A N/A N/A N/A N/A 

2.1 U 1660 0.380 B 3.1 B 1.1 B -- -
2.1 U 1210 1.1 B 1 U 10.9 B ------- --
N/A N/A N/A N/A N/A ----
2.1 U 1090 0.3 U 1.5 B 10.8 B 

-
N/A N/A N/A N/A N/A ------

2.1 U 880 0.3 U 1 B 7B ------1---------
N/A N/A N/A N/A N/A 

----
2.1 U 1100 0.3 U 1.1 B 8B 

-
2.1 U 1080 0.470 B 1U 10.3 B -----1---
2.1 U 972 0.3 U 1 U 2.3 B 

N/A N/A N/A N/A N/A 

2.1 U 1010 0.3 U 1 U 13.2 B 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 
-

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

Removal and Bioremediation of MFA Material 
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TCLP MERCURY TCLP SELENIUM TCLPSILVER 

UG/L UG/L UG/L 
200 1,000 5,000 

1 'U 4.8 B 1 U 
--- --

1 'U 3.5 B 1 U r-.-- ----------
N/A N/A N/A 
1 'U 

-- ---:3':';m----- -----TU-----
1'U 0 5."2--S-- ---ru----
N/A N/A N/A ---f-------------- f-----_ .. ---- -- - ---
1 'U 4.3 B 1 U --t------------1 'U 3.4 U 1 U 
N/A --r-- --0------

_o ____ !'l/A ___________ t-J.!~ ______ 
1'U-- 4.3 B I 1 U 

---~~ --r----3~r~-F~--~/~ ==~ _____________ ----_-0-----_-- _______ .. ________ 
N/A N/A N/A 

~ ~~. 1--- -~::~--= =~ ~--~ 
1 U 3.7 B 1 U 

N/A N/A __ L N/A 

1 U 4B I 
1U -----_____ 0 --------------

N/A N/A N/A 
----------

--- N/A--I 
N/A N/A 

---I 
N/A N/A N/A I 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A -- ---NiA"----

N/A Ni-A-- ---NTA----

N/A t N/A 
N/A -

N/A N/A N/A ------

N/A --j\i7,ti;---- ---N/A --

N/A I N/A N/A 
~----.-

N/A N/A N/A 
- -- - -------- ---

06/25/2000 



TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWCCRANE 

VOLATILES 

ANALYTE 1,1-DICHLOROETHANE 1,2-DICHLOROETHANE MEK MIBK ACETONE CHLOROFORM METHYLENE CHLORIDE TOLUENE XYLENEs 

1M Industrial Cleanup Goal (Human Health) 
1M Residential Cleanup Goal (Human Health) 

Units of Measurement 
SITE SAMPLE GRID DEPTH 

10 DATE # (in inches) 

MFAICS557 4/24/98 178 30 - 30 
MFAICS558 4/24/98 179 0-12 

MFAICS559 4/24/98 179 12 - 12 
MFAICS560 4/24/98 179 24 - 36 
MFAICS561 5/11198 183 0-12 

MFAICS562FD 5/11/98 183 0-12 
MFAICS563 5111/98 183 12 - 12 

MFAICS564 5/11/98 183 24 - 36 

MFAICS565 5/14/98 184 0-12 

MFAICS566 5/14/98 184 12 - 12 
-

MFAICS567 5/14/98 184 24 - 36 
MFAICS568 5/14/98 185 0-12 
MFAICS569 5/14/98 185 12 - 12 
MFAICS570 5/14/98 185 24 - 36 

MFAICS571 5/14/98 185 12 - 12 
MFAICS572 5/14/98 185 12 - 12 
MFAICS573 5/14/98 185 12 - 12 

MFAICS574FD 5/14/98 185 24 - 36 
MFAICS575 5/18/98 COMPOSTST 0-12 
MFAICS576 5/27/98 194 0-12 

-, 
MFAICS577 5/27/98 194 12 - 12 
MFAICS578 5/27/98 194 24 - 36 
MFAICS579 5/27/98 193 0-12 
MFAICS580 5/27/98 193 12 - 12 
MFAICS581 5/27/98 193 24 - 36 
MFAICS582 5/28/98 192 0-12 

MFAICS582FD 5/28/98 192 0-12 
MFAICS583 5/28/98 192 12 - 12 
MFAICS584 5/28/98 192 24 - 36 
MFAICS585 5/28/98 191 0-12 
MFAICS586 5/28/98 191 12 -12 

NSWC Crane - SWMU 12116 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

1,700,000 550 27,000,000 
500,000 400 7,100,000 
UG/KG UG/KG UG/KG 

**14,000 **10,000 **4,000,000 

6U 6U' 6U 

N/A N/A N/A 

6U 6U 6U 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

5U r------ 5 U 5U 

N/A N/A N/A 

N/A N/A N/A 

5U 5U 5U 

N/A N/A N/A 
N/A- N/A N/A 

5U 5U 5U 

N/A N/A N/A--

5U 5U 5U 

6U 6U 6U 
5U 5U 5U 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

6U 6U '-- -- 6U 

N/A 
,- ---N/A--,-~/A 

N/A N/A N/A 

6U 6U 6U 
N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

6U 6U 6U 
N/A N/A N/A 

N/A N/A N/A 

6U 6U 6U 
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2,800,000 8,800,000 530 18,000 880,000 320,000 
770,000 2,000,000 30 7,800 790,000 320,000 
UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG 

**120,000 

12 U 12 U 6U 6U 6U 6U 
N/A N/A N/A 

----
N/A N/A N/A -_. 

13 U 13 U 6U 6U 6U 6U 
N/A N/A N/A N/A N/A N/A'-

N/A N/A N/A N/A NiA-~iA-

N/A N/A N/A NTA'- N/A---~~ 
11 U 1100 U 5U 5U 5U 

r--SU-
NiA -- N/A N/A N/A N/A N/A 

N/A N/A N/A -----
N/A N/A N/A-

1100 U 1100 U 5U 5U 5U-t---sU-
-N/A N/A N/A -- N/A -Ni.A:-I---N/A -

N/A ~/A N/A -- ---- N/A l\i7A N/A 
-

11U 1--'94 5U------------ -5U r-5 U--. 5U 
--NjA N/A N/A N/A -- ----;\fiA ""N7A--

--1----- r---.------
11 U 200 5U 5LJ 5U 5U 

1---- -- -,,-.p~ "-----
13 U 13 U 6U 6U 6U 6U 
11 U 11 U 5U ,--1----

5U 5U-'-f----gu--
N/A N/A N/A N/A N/A N/A 

I 
N/A N/A N/A N/A N/A N/A 

I N/A N/A N/A N/A N/A N/A 

12 U 11 J 6U 
-- --6U 8 6U 

N/A N/A N/A --
N/A N/A-- N/A-

N/A N/A N/A N/A N/A N/A 

12 U 3J 6U 8 6U r---sU-
N/A N/A N/A N/A N/A- """N7A-
N/A N/A N/A N/A N/A r--N/A-

N/A N/A N/A N/A --~7A ~iA-
12 U 2J 6U 14 

-.-
c--' 6 U 6 U -

N/A N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A N/A-

12 U 4J 6U 20 61J -- --6U---
1 

06/26/2000 



ANALYTE 
1M Industrial Clean~ Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 

ID DATE # (in inches) 

MFAICS557 4/24/98 178 30 - 30 
MFAICS558 4/24/98 179 0-12 

MFAICS559 4/24/98 179 12 -12 
MFAICS560 4/24/98 179 24 - 36 
MFAICS561 5/11/98 183 0-12 

MFAICS562FD 5/11/98 183 0-12 
MFAICS563 5/11/98 183 12 - 12 
MFAICS564 5/11/98 183 24 - 36 
MFAICS565 5/14/98 184 0-12 
MFAICS566 5/14/98 184 12 - 12 
MFAICS567 5/14/98 184 24 - 36 
MFAICS568 5/14/98 185 0-12 

MFAICS569 5/14/98 185 12 - 12 
MFAICS570 5/14/98 185 24 - 36 

185 112 --~-MFAICS571 5/14/98 

MFAICS572 5/14/98 185 12 - 12 
MFAICS573 5/14/98 185 12 -12--

MFAICS574FD 5/14/98 185 24 - 36 
MFAICS575 5/18/98 COMPOSTST 0- 12--

MFAICS576 5/27/98 194 0-12 

MFAICS577 5/27/98 194 12 - 12 

MFAICS578 5/27/98 194 24 - 36 

MFAICS579 5/27/98 193 0-12 

MFAICS580 5/27/98 193 12 - 12 

TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWC CRANE 

EXPLOSIVES 

DNB HMX NITROBENZENE PETN RDX 

68,000 34,000,000 94,000 250 17,000 
6,!;i00 3,300,000 18,000 250 4,000 

UG/KG UG/KG UG/KG UG/KG UG/KG 
**40,000 

NI~ N/A ~ N/A N/A N/A 

~~~U------- ~:--- I ----2~!U- -----w()tnr-------250 U -

N/A N/A 
2500---------2200'0---~--26(rU-- ---25O'D---- ---1-530------

250 U 44600 260 U 250 U 53300 
250 U --26700 260 U 250 U 25200 D 

N/A N/A N/A N/A N/A 

250 U 2020 J 260U 250 U 984 J 

250 U 2200 U 260 U 250 U 1000 U 

N/A N/A N/A N/A N/A 

250 U 191 J 260 U 250 U 1000 U 

250 U 107000 D 260U 250 U 6930000 
NiA'--- --N/A N/A N/A-- N/A 

250 U -2030J 260 U 250 U 6800 
--

--
N/A I N/A N/A N/A N/A 

--------- ----~-.--------

=-~~!- I----~~~--
---

N/A N/A N/A 
I------r:.l~--- ---N7A--- N/A 

250 U 1890 J 260 U 250U 18900 
I----- 250 U -2200U-- -26-0 U --250 U 1000 U 

250 U --2200U 260 U 250 U 1000U-

N/A N/A N/A N/A N/A 

250 U 2200 U 260 U 250 U 1000 U 

250 U 2200 U 260 U 250 U 1000 U 
--

N/A N/A N/A N/A N/A 

,--------
TNB TETRYL TNT 

34,000 6,800,000 64,000 
--

3,300 650,000 15,000 
UG/KG UG/KG UG/KG 

----

N/A N/A N/A 
1-------------

250 U --650U-- -----2500---
r----f.J~--- ----f.J7A-- ----N7A-----
r---- -- ------ .. ----

250 U -----650-0--- ------2500--- -. 
---2501r--1--' 65tYU--- ----25Cj'U----

250U-- r----escfU -- ---2500-------' 
N7A:----- .... -_-~.-,I --N7A N/A 

i 250 U--f-- 650 U 250 U I 
-250 IT-~650U --f-~17----

f .. ,7A-----r-FJIA N/A 
250 U -----es~ --250U---; 

--'1050P 650 U 6900000 
N7A-- ---NIA--- N/A I 

1--
250LJ

-- f---650-0-1-----
1060

---

-------1------- --------
N/A N/A N/A 

-~-.--.------ ~-.-------.-.. -- .-----------.--.-.---. 
N/A I'-I/A N/A 
N/A ---Ni~ --NlA'----

--250D-- r---eS(YU 1390----
--2550-- ---65CHT-- -------250U-----

---250U--- --6500- -----250-0-----
---N7A---- ---N/A--- ---NlA---

250 U 
-

650 U - ----250U-----

.250 U 
--

650 U 250U 
---- N/A --- - N/A N/A 

-- ---220(flJ--- '--- 26W-1-----256u -----250U- '-- 650 U 250U----MFAICS581 5/27/98 193 24 - 36 
MFAICS582 5/28/98 192 0-12 

MFAICS582FD 5/28/98 192 0-12 

--

MFAICS583 5/28/98 192 12 - 12 
MFAICS584 5/28/98 192 24 - 36 
MFAICS585 5/28/98 191 0-12 
MFAICS586 5/28/98 191 12 - 12 

-

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

250 U 
--

250 U 2200 U 

250 U 2200 U 

N/A N/A 
250 U 2200 U 

250U 2200 U 
N/A N/A 

1000 U 
260l) 250 U 1000 U 250lr- -650U-- --250U---

260 U 250 U 1000 U 250-U- --65-6-~ -----250---U--

N/A N/A N/A --NTA--- -NiA---- ----N7~-----

260 U 250 U 1000 U 250 U :----GSOU-:-~50U---

260 U 250 U 1000 U 250 U 65DU- ---2501J---

N/A N/A N/A N/A ~7A-- --l'JiA------
- -- ----
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ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 

10 DATE # (in inches) 

MFAICS557 4/24/98 178 30- 30 
MFAICS558 4/24/98 179 0-12 
MFA.ICS559 4/24/98 179 12 - 12 
MFAICS560 4/24/98 179 24 - 36 
MFAICS561 5/11/98 183 0-12 

MFAICS562FD 5/11/98 183 0-12 
MFAICS563 5/11/98 183 12 - 12 
MFAICS564 5/11/98 183 24 - 36 
MFAICS565 5/14/98 184 0-12 
MFAICS566 5/14/98 184 12 - 12 
MFAICS567 5/14/98 184 24 - 36 
MFAICS568 5/14/98 185 0-12 
MFAICS569 5/14/98 185 12 -12 

MFAICS570 5/14/98 185 24 - 36 

MFAICS571 5/14/98 185 12 -12 

MFAICS572 5/14/98 185 12 - 12 
MFAICS573 5/14/98 185 12 - 12 

MFAICS574FD 5/14/98 185 24 - 36 
MFAICS575 5/18/98 COMPOSTST 0-12 
MFAICS576 5/27/98 194 0-12 
MFAICS577 5/27/98 194 12 - 12 
MFAICS578 5/27/98 194 24 - 36 
MFAICS579 5/27/98 193 0-12 
MFAICS580 5/27/98 193 12 - 12 
MFAICS581 5/27/98 193 24 - 36 
MFAICS582 5/28/98 192 0-12 

MFAICS582FD 5/28/98 192 0-12 
MFAICS583 5/28/98 192 12 - 12 
MFAICS584 5/28/98 192 24 - 36 
MFAICS585 5/28/98 191 0-12 
MFAICS586 5/28/98 191 12 - 12 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWC CRANE 

EXPLOSIVES 
2,4-DNT 2,6-DNT 2-Am DNT 4-Am DNT 

- 1,400,000 680,000 1,400,000 680,000 
130,000 65,000 130,000 65,000 
UG/KG UG/KG UG/KG UG/KG 

N/A N/A N/A N/A 

250 U 260 U 250 U 250 U 
N/A N/A N/A N/A 

250 U 260 U 250.U 250U 
250 U 260U 250 U 250 U 
250 U 260U 250 U 250 U 
N/A -- N/A N/A N/A 

250 U 260 U 250 U 250 U 
250 U 260U i~ 250 U 

N/A N/A N/A N/A 

250 U 260 U 250 U 250U 
250U 260 U 250U 250 U 
N/A N/A N/A N/A 

250 U 260 U 250 U 250 U 

N/A N/A N/A N/A 
N/A N/A N/A N/A 
N/A N/A N/A N/A 

250 U 260 U 250 U 250 U 
250 U 260U 250 U 250 U 
250 U 260 U 250 U 250 U 
NiA""- --N/A- N/A N/A 

2.50 U 260 U 250 U 250 U 

250 U 260 U 250 U 250 U 
--

N/A N/A N/A N/A 

250U 260U 250 U 250 U 
250 U 260 U 250U 250 U 

250 U 260 U 250 U 250 U 
N/A N/A N/A N/A 

250 U 260U 250 U 250 U 
250 U 260U 250 U 250 U 
N/A I N/A N/A N/A 
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--
2-NT 3-NT 4-NT 

6,800,000 6,800,000 6,800,000 
650,000 650,000 650,000 
UG/KG UG/KG UG/KG --

--

N/A N/A N/A 
250 U 250-U--- --250U--

N/A 
- ~,-~- --" 

N/A 
-----N~ 

250U--~· ---2500-- ---25(;-0----

250 U 250 U 250-U-

250U 250-U 250-0-
N/A----1----fJiA-- -- -NIA-----

250 U 250U 250U 
250U -- --

250 U 250 U 
N/A 

--
N/A ----NiA---

250U 250 U 250 U 
250 U 250 U -~OU--

N/A -- N/A -NiA·---
250U 250 U 250 U 

----
N/A N/A N/A ----- -----N/A N/A N/A 
N/A ----NTA"---- ------

N/A 
i50U--- 250 LJ 250"(.-'-

250 U 
--1------

250 
U---- ---25(rU--

250 U r----250 U-- ---250D--

N/A N/A N/A 
250 tJ--- --250-0-- --2SCm--
250 U --Z-SOU 250U 
N/A N/A N/A 
250U-- ---250U-- ----250U--

250U 250U 250 U 

250 U 250D-- ---250-0--

N/A N/A ~-N;P;:--

250 U 250 U --250U--

2500- ---- 250 U------250D--

-N/A -- ---""""N7A--- ---NIA---
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ANALYTE 
1M Industrial Cleanup Goailijuman Healtl1l 

1M Residential Cleanup Goal (Human Health), 
Units of Measurement 

SITE I SAMPLE I GRID I DEPTH 

ID DATE # I (in inches) 

TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWCCRANE 

ALUMINUM 

100,000,000 
77,000,000 

UG/KG 

ARSENIC 

2,400 
320 

UG/KG 
**100,000 

. BARIUM 

100,000,000 
5,300,000 
. UG/KG 

**2,000,000 

CADMIUM 

850,000 
38,000 
UG/KG 

**20,000 

METALS 
CHROMIUM 

450,000 
210,000 
UG/KG 

**100,000 

LEAD 

1,000,000 
400,000 
UG/KG 

**100,000 

MERCURY 

510,000 
23,000 
UG/KG ----
**4,000 

SELENIUM SILVER 

8,500,000 8,500,000 
380,000 380,000 
UG/KG UG/KG 

**20,000 **'00,000 

MFAICS557 4/24/98 178 30 - 30 N/A N/A N/A N/A N/A N/A N/A N/A I N/A 
MFAICS558 4/24/98 179 0 - 12 16000000 9200 N* 81500 160 B 15800 N* 17400 N* 40 U 1400 220 U 
MFAICS559 4/24/98 179 12 - 12 N/A N/A N/A N/A N/A N/A N/A--N/A-- -----wA-_ ... 
MFAICS560 4/24/98 179 24 - 36 14900000 15800 N* 45700 60 U 33500 N* 17800 N* ----40 U---1400 200 U 

VeNeSSS1 5111/98 183 0-12 21200000 9600. 80000 320. 22500 19200 E 40 1100 .--r-1500-
MFAICS562FD 5/11/98 183 0-12 21500000 8700B 84800 220B 22800 18900E 40U 12008 ~6u 

MFAICS563 5/11/98 183 12 - 12 N/A N/A N/A N/A N/A N/A 'N/A N/A----- --N/A-

MFAICS564 5/11/98 183 24 - 36 21300000 9600 B 88200 100 B 25500 15400 E 40 LJ-r--· 1000-S -140 U 

I MFAICS565 5114/98 184 0-12 11200000* 196008 59700 110B 15700 16500N 40_"~U 1100-8 1---140U· 
MFAICS566 5/14/98 184 12 - 12 N/A N/A N/A N/A N/A N/A N/A N/A N/A 

I 
MFAICS567 5/14/98 184 24 - 36 17000000 * 93008 90200 40 U 26700 156~ ~(fNU 1300S----15C>U-
MFAICS568 5/14/98 185 0 -12 27200000 * 7200 B 75200 1708 19000 21200 N ~b NU--~()13----150 U-
MFAICS569 5/14/98 185 12 - 12 N/A N/A NiA N/A N/A N/A N/A - N/A -- -"- N/A-

MFAICS570 5/14/98 185 24-36 11100000* 4100B 50300 40U 13600 9300N8 40 NU----54OS-- 140U-1 

MFAICS571 5/14/98 185 12 - 12 N/A N/A N/A N/A N/A N/A N/A N/A N/A 
MFAICS572 5/14/98 185 12 - 12 N/A N/A N/A N/A N/A N/A N/A N/A N/A 
MFAICS573 5/14/98 185 12 - 12 N/A N/A N/A N/A N/A N/A N/A N/A --i--N/A -

MFAICS574FD 5/14/98 185 24 - 36 N/A N/A N/A N/A N/A N/A NTA N/A N/A -
MFAICS575 5/18/98 COMPOST ST 0 - 12 N/A N/A N/A N/A N/A N/A N/A N/A NiA"-

I MFAICS576 5/27/98 194 0 -12 15400000 48008 58700 40 U 17300 92008' 40 U-- 480 U 140 U 
MFAICS577 5/27/98 194 12 -12 N/A N/A N/A N/A N/A N/A --r--N7~-!----N/A N/A 

MFAICS578 5/27/98 194 24 - 36 20500000 8600 B 105000 40 U 24900 14100 40 U 510 U "-t--150U-
MFAICS579 5/27/98 193 0 - 12 16700000 8200 B 85800 570 B 25900 22900 40 U r--480 Uf---140 U 

MFAICS580 5/27/98 193 12 - 12 N/A N/A N/A N/A N/A N/A N/A N/A I N/A 
MFAICS581 5/27/98 193 24-36 15700000 6000B 68100 40U 17900 11600B 40U "-~OU---r-140U 
MFAICS582 5/28/98 192 0 - 12 15500000 8000 92200 N 40 U 19500 N* 29300 N* 40 U f-"'~rrO Nui--140 U 

MFAICS582FD 5/28/98 192 0 -12 16800000 8000 100000 N 40 U 19700 N* 18300 N* 40 U -sJ0 UI,r=!=-160U 

MFAICS583 5/28/98 192 12 - 12 N/A N/A N/A N/A N/A N/A N/A N/A T N/A 
MFAICS584 5/28/98 192 24 - 36 16500000 8400 73700 N 40 U 20200 N* 14200 N* 40 U 500 NU 150 U ... 

I MFAICS585 5/28/98 191 0 - 12 17800000 6100 65300 N 40 U 21300 N* 36100 N* 40 U 490 NU 150 U 
MFAICS586 5/28/98 191 12 - 12 N/A N/A N/A N/A N/A N/A N/A N/A N/A -

NSWC Crane - SWMU 12116 
Removal and Bioremediation of MFA Material 
Interim Measures Report Page 94 of 106 06/26/2000 



TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWCCRANE 

TCLPMETALS 

ANALYTE TCLP ARSENIC TCLP BARIUM TCLP CADMIUM TCLP CHROMIUM TCLP LEAD 

1M Industrial Cleanup Goal (Human Health) 
1M Residential Cleanup Goal (Human Health) 

Units of Measurement 
SITE SAMPLE GRID DEPTH 

10 DATE # (in inches) 

MFAICS557 4/24/98 178 30 - 30 
MFAICS558 4/24/98 179 0-12 

MFAICS559 4/24/98 179 12 - 12 

MFAICS560 4/24/98 179 24 - 36 

MFAICS561 5/11/98 183 0-12 

MFAICS562FD 5/11/98 183 0-12 

MFAICS563 5111/98 183 12 - 12 

MFAICS564 5111/98 183 24 - 36 

MFAICS565 5/14/98 184 0-12 

MFAICS566 5/14/98 184 12 - 12 

MFAICS567 5/14/98 184 24 - 36 
MFAICS568 5/14/98 185 0-12 

MFAICS569 5/14/98 185 12 - 12 
MFAICS570 5114/98 185 24 - 36 

MFAICS571 5/14/98 185 12 - 12 
MFAICS572 5/14/98 185 12 - 12 
MFAICS573 5/14/98 185 12 - 12 

MFAICS574FD 5/14/98 185 24 - 36 

MFAICS575 5/18/98 COMPOSTST 0-12 

MFAICS576 5/27/98 194 0-12 

MFAICS577 5/27/98 194 12 - 12 

MFAICS578 5/27/98 194 24 - 36 

MFAICS579 5/27/98 193 0-12 

MFAICS580 5/27/98 193 12 - 12 

MFAICS581 5/27/98 193 24 - 36 

MFAICS582 5/28/98 192 0-12 

MFAICS582FD 5/28/98 192 0-12 

MFAICS583 5/28/98 192 12 - 12 

MFAICS584 5/28/98 192 24 - 36 
MFAICS585 5/28/98 191 0-12 

MFAICS586 5/28/98 191 12 - 12 
------ --- --

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

UG/L UG/L UG/L UG/L UG/L 
5,000 100,000 1,000 5,000 5,000 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 
-

N/A N/A N/A N/A N/A 

N/A N/A -- N/A N/A N/A 

N/A N/A N/A N/A N/A 
'" --

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 
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TCLP MERCURY TCLP SELENIUM TCLP SILVER 

UG/L UG/L UG/L 
200 1,000 5,000 

N/A N/A N/A 

N/A N/A 
--f----

N/A
--

N/A 
f-----

N/A N/A -
-

N/A N/A N/A 

N/A N/A N/A 
N/A---f---N/A N/A 

N/A ---N/A -N/A ---

N7~ 
---- N/A 

I 
N/A 

~7A- NiA N/A 
- --

N/A N/A ! N/A 
N/A - NTA=:I: NIA---
N/A-- --NlA-- I --NJl\'--

---N7l\'-- ---N/A--±---N/A ----

- N/A ----WA-- , ---N/A---
-- ,--'"---------

N/A N/A N/A ------------------
N/A N/A N/A 
N/A N/A N/A 

N/A N/A N/A 
--I 

N/A----- N/A N/A 
--NiA--- N/A N/A 

N/A N/A ---N7l\'--
N/A -- ----N/A ----N/A--

---
N/A N/A N/A 

N/A i---N7A-r----N~-

N/A --r-----N/A- ---N/A -----
--,~-

N/A N/A N/A 

N/A N/A N/A 
---NlA-- [--- N/A N/A ----

N/A E N/A 
N/A N/A----- N/A .-

N/A N/A I - N/A-----

06/26/2000 



TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWCCRANE 

VOLATILES 

ANALYTE 1,1-DICHLOROETHANE 1,2-DICHLOROETHANE MEK MIBK ACETONE 

1M Industrial Cleanup Goal (Human Healthl 
1M Residential Cleanup Goal (Human Health) 

Units of Measurement 
SITE SAMPLE GRID DEPTH 

ID DATE # (in inches) 

MFAICSS87 S/28/98 191 24 - 36 
MFAICSS88 S/28/98 186 0-12 

MFAICSS89 S/28/98 186 12 - 12 
MFAICSS90 S/28/98 186 24 - 36 
MFAICSS91 S/28/98 187 0-12 
MFAICSS92 S/28/98 187 12 - 12 

MFAICS593 5/28/98 187 24 - 36 
MFAICS593FD 5/28/98 187 24 - 36 

MFAICS594 5/29/98 188 0-12 

MFAICS595 5/29/98 188 12 - 12 
MFAICSS96 5/29/98 188 24 - 36 
MFAICSS97 5/29/98 190 0-12 

-MFAICS598 5/29/98 190 12 - 12 
MFAICSS99 5/29/98 190 24 - 36 

MFAICS600 6/1/98 189 0-12 

MFAICS601 6/1/98 189 12 - 12 
MFAICS602 6/1/98 189---24 - 36 

MFAICS602FD 6/1/98 189 24 - 36 

MFAICS603 6/1/98 196 0-12 

MFAICS604 6/1/98 196 12 - 12 
MFAICS605 6/1/98 196 24 - 36 

MFAICS606 6/1/98 195 0-12 

MFAICS607 6/1/98 195 12 - 12 
MFAICS608 6/1/98 195 24 - 36 
MFAICS609 6117198 198 0-12 
MFAICS610 6/17/98 198 12 - 12 
MFAICS611 6/17/98 198 24 - 36 
MFAICS612 6/17/98 197 0-12 

MFAICS612FD 6117198 197 0-12 
MFAICS613 6117198 197 12 - 12 
MFAICS614 6/17/98 197 24 - 36 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

1,700,000 SSO 27,000,000 2,800,000 8,800,000 
SOO,OOO 400 7,100,000 770,000 2,000,000 
UG/KG UG/KG UG/KG UG/KG UG/KG 

**14,000 **10,000 *°4,000,000 

N/A N/A N/A N/A N/A 
--

N/A N/A N/A N/A N/A 

6U 6U 6U 12 U 8 JB 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

6U 6U 6U 13 U 4J 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

5U SU 5U 10 U 5J 

N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A 

-
5U 5U 5U 10 U 19 

N/A N/A N/A N/A N/A 

N/A N)A N/A N/A N/A 

SU 5U 5U 
.--

11 U 1 Or-
N7A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

6U 6U 6U 13 U 13 U 
-

N/A N/A N/A N/A N/A 

N/A N/A N/A -- - N/A N/A 

6U 6U 6U 14 U 35 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

5U 5U 5U 11 U 8J 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

5U 5U 5U 11 U 19 

N/A N/A N/A N/A N/A 
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CHLOROFORM METHYLENE CHLORIDE TOLUENE XYLENES 

S30 18,000 . 880,000 320,000 
30 7,800 790,000 320,000 --

UG/KG UG/KG UG/KG UG/KG 
**120,000 

N/A N/A N/A N/A 

N/A N/A 
--I---

N/A N/A 

6U 6-B 6U 6U 
,,--

N/A N/A N"iA-- -WA---

N/A N/A N/A N/A I 
-I 

6U 24 6U 6U I 

I 

N/A N/A N/A N/A I 

N/A N/A N/A N/A 
I 

N/A N/A N7A- '-N/A-

SU -15-- --SU- 5U 
N/A N/A N/A N/A---

N/A N/A N/~ - N/A---

5U 
._-1-----14--- l---sU-- ---su---

N/A N/A NiA I--~ 

N/A NiA -NlA--f---NiA---

--su-----128----l---SU-- -5U---1 
N~ --N/A-- f-NlA-f--- N/A .-" 

N/A N/A N/A- ~7A-

N/A N/A N/A ----wA--1 

6U 4JB 6U 6U I 

N/A N/A N/A N/A -! 

N/A N/A N/A NlA-

6U 
---148-----eu-- -au--

N/A N/A N/A N/A 

N/A NIA N/A N/A 

5U 2J 5U 5U 

N/A N/A NlA ~7A-
N/A -N/A N/A - ~iA---
N/A N/A N/A N/A 

5U 2J 5U 51r-

N/A N/A N/A N/A 

06/26/2000 



ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 

10 DATE # (in inches) 

MFAICS587 5/28/98 191 24 - 36 

MFAICS588 5/28/98 186 0-12 

MFAICS589 5/28/98 186 12 - 12 
MFAICS590 5/28/98 186 24 - 36 
MFAICS591 5/28/98 187 0-12 

MFAICS592 5/28/98 187 12 - 12 
MFAICS593 5/28/98 187 24 - 36 

MFAICS593FD 5/28/98 187 24 - 36 

MFAICS594 5/29/98 188 0-12 

MFAICS595 5/29/98 188 12 - 12 

MFAICS596 5/29/98 188 24 - 36 

MFAICS597 5/29/98 190 0-12 

MFAICS598 5/29/98 190 12 - 12 
MFAICS599 5/29/98 190 24 - 36 

MFAICS600 6/1/98 189 0-12 

MFAICS601 6/1/98 189 12 - 12 

MFAICS602 611198 189 24 - 36 
MFAICS602FD 611/98 189 24 - 36 

MFAICS603 6/1/98 196 0-12 

MFAICS604 6/1198 196 12 - 12 
MFAICS605 6/1198 196 24 - 36 
MFAICS606 6/1/98 195 0-12 

MFAICS607 6/1/98 195 12 -12 

MFAICS608 6/1/98 195 24 - 36 
MFAICS609 6117198 198 0-12 

MFAICS610 6/17/98 198 12 - 12 
MFAICS611 6/17/98 198 24 - 36 
MFAICS612 6117198 197 0-12 

MFAICS612FD 6/17/98 197 0-12 
MFAICS613 6/17/98 197 12 - 12 
MFAICS614 6/17/98 197 24 - 36 

-- -

NSWC Crane - SWMU 12116 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWC CRANE 

EXPLOSIVES 
ONB HMX NITROBENZENE PETN ROX 

68,000 34,000,000 94,000 250 17,000 
6,500 3,300,000 18,000 250 4,000 

UG/KG UG/KG UG/KG UG/KG UG/KG 
**40,000 

250 U 2200 U 260 U 250 U 1000 U 

250 U 2200 U 260 U 250 U 1000 U 

N/A N/A N/A N/A N/A 

250 U 2200U 260 U 250 U 1000 U 

250 U 2200 U 260 U 250U 1000 U 

N/A N/A N/A N/A N/A 

250U 2200 U 260 U 250 U 1000 U 

250 U 2200 U 260 U 250 U 1000 U 

250 U 2200 U 260 U 250U 682 J 

N/A N/A N/A N/A N/A 

250 U 2200 U 260U 250 U 1000 U 

250 U 2200 U 260U 250 U 1000 U 

N/A N/A N/A N/A N/A 

250 U 2200 U 260U 250 U 1000 U 

250 U 2200 U 260 U 250 U 1000 U 

N/A N/A N/A N/A N/A 

250 U 2200 U 260 U 250 U 1000 U 

250.u 2200 U 260 U 250 U 1000 U 

250 U 2200 U 260 U 250 U 1000 U 

N/A N/A N/A N/A N/A 

250 U 2200 U 260U 250 U 1000 U 

250 U 1260 J 260U 250 U 1000 U 

N/A N/A N/A N/A N/A 

250 U 1720 J 260U 250 U 1000 U 

250 U 2200 U 260 U 250 U 1000 U 

N/A N/A N/A N/A N/A 

250 U 2200 U 260 U 250 U 1000 U 

250 U 2200 U 2600-- 250 U 1000 U 
250 U 2200 U 260 U 250 U 1000 U 
N/A N/A N/A N/A N/A 

250 U 2200 U 260 U 250 U 1000 U 
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TNB TETRYL TNT 
34,000 6,800,000 64,000 
3,300 650,000 15,000 

UG/KG UG/KG UG/KG 

--

250 U 650 U 250 U 

250 U 650U 39400D 
N/A N/A N/A----

250 U 650 U 1690 

250 U --650U 250U 
--

N/A N/A N/A 

250 U 650 U 67S-P---

250 U 650 U 575 

250 U 650 U 118(fp"--

N/A N/A N/A 

250 U 650 U 250 U 

250 U 650 U 1560 

N/A N/A N/A 

250 U 650U 4640---

250 U 650U 250U 
--N/A N/A N/A 

-
250 U 650 U 250 U 

250 IJ 650U 250 U 

250 U 650 U 560 

N/A ---N/A-f----t-JlA----1 

250 U 650U 250 U 
--I 

i 
t--250U--~ -650-0--- 250 U 

--"I 
N/A N/A N/A 

250 U 650U--1--- 2500-----1 
250U 650U 1---250U--! 

N/A--1-- N/A 
N/A I --c---

25OU
- -6~ r--250 U---

- f--250U-- --650U-- t--
250 U 

-.. 

250 U 650-U- 250U 
---

N/A- N/A N/A , 

250 U 650--0--r---250U----! 
--- -
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ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 

ID DATE # (in inches) 

MFAICS587 5/28/98 191 24 - 36 

TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWCCRANE 

EXPLOSIVES 
2,4-DNT 2,6-DNT 2-Am DNT 4-Am DNT 

1,400,000 680,000 1,400,000 680,000 
130,000 65,000 130,000 65,000 
UG/KG UG/KG UG/KG UG/KG 

250 U 260 U 250 U 250 U 

2-NT 

6,800,000 
.-

650,000 
UG/KG 

250 U 
0-12 -- ---25irlJ--- --------. -- - ---- ---250-U----MFAICS588 5/28/98 1116 --260U-- 1030 P ----250U----

MFAICS589 5/28/98 186 12 - 12 
MFAICS590 5/28/98 186 24 - 36 
MFAICS591 5/28/98 187 0-12 
MFAICS592 5/28/98 187 12 - 12 
MFAICS593 5/28/98 187 24 - 36-

MFAICS593FD 5/28/98 187 24 - 36-
MFAICS594 5/29/98-i-- 188 0-12--

MFAICS595 5/29/98 188 12 - 12 
MFAICS596 5/29/98 188 24 - 36 
MFAICS597 5/29/98 190 0-12 
MFAICS598 5/29/98 190 12 - 12 
MFAICS599 5/29/98 190 24 - 36 
MFAICS600 6/1/98 189 0-12 
MFAICS601 6/1/98 189 12 - 12 
MFAICS602 6/1/98 189 24 - 36 

MFAICS602FD 6/1/98 189 24 - 36 
MFAICS603 6/1/98 196 0-12-

MFAICS604 6/1/98 196 12 -12-
MFAICS605---- 6/1/98 196 24 - 36 
MFAICS606 6/1/98 195 0-12 
MFAICS607 6/1/98 195 12 - 12 
MFAICS608 611/98 195 24 - 36 
MFAICS609 6117198 198 0-12 
MFAICS610 6/17/98 198 12 - 12 
MFAICS611 6117198 198 24 - 36 
MFAICS612 6117198 197 0-12 

MFAICS612FD 6/17/98 197 0-12 
MFAICS613 6117198 197 12 - 12 
MFAICS614 6117/98 197 24 - 36 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

N/A 
---f-----

N/A N/A--- -~A-------- ----N1A---

250 U ~-60U 250 U----- --250U--- ---250U--------

250 U 260 U 250U-- 250lJ- ---25(HT---
NiA N/A N/A N/A 

---- N/A 
---2500----- --260U-- --250D-'--"--' --250U 250U----
-----250U-- - 260 U 250 U --250U 250 U 
f----2500--- ---2"6ou---- f------768P---

1680 P r-----Z50 U-
N/A N/A +--- N/A---- --N/A N/A--

250 U 260 U 250 U 250 U 250-U--

250 U 260 U 250 U 250 U 250-U 

N/A N/A N/A N/A N/A 
250 U 260 U 250 U 250 U 250 U 
250 U 260 U 250 U 250U 250U 
N/A N/A N/A N/A -N/A---

250 U 260 U 250 U 250 U 250 U 
250D 260 U 250 U 250 U 250 U 
250 U 260 U 250 U 250 U 250-U 

e----
N/A NIP. N/A N/A N/A 

250 U 260 U 250 U 250 U 250U--

250 U 260 U ------z50lJ--- 250 U 250U--
---

N/A N/A N/A N/A N/A 
250U 260 U 250 U -- 250lJ- 250 U 
250 U 260 U 250 U 250 U 2500--

N/A N/A N/A N/A N/A 
--

250U 260 U 250 U 250 U 250 U 
250 U 260U 250 U 250 U 250 U 
250 U 260U -250 U---- 250 U 250 U 
N/A N/A N/A N/A N/A 

250 U 260 U 250 U 250 U 250 U 
------ ---
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I 
3-NT 4·NT 

I 6,800,000 6,800,000 
I 650,000 650,000 

UG/KG UG/KG 

250 U 250 LJ 
------250-U --- --250-0-
----- N/A --- -----'N/'A--

f-------·- Z50U--·· ----~50U---: 
---2SOU----- ----25Cm--1 

-r,riA-- -NiA---
-------250 U- --25O'U----

-- 250 U 2SO-U--
--250U---- 250 U 
-----N/A -- r-------N/A--
r---zsOO-----25~-

250 U 250 U 
f--------

N/A ---f:ilA---
250 U 25~ 
250 U 250U-

~----N/A---- I---N/A"-----

250 U 250 U 
250 U ~50U-

250 U --25-6-u--

N/A i-----N7A---

--25(HJ---1------250 U-

---250 U----r---250l-J--
N/A--~ -N/A--

---250U----i--250D---
---250U--- 1----2501]"-

NlA--'-- ---N/A--
---250 U----· ---250U--
._---" 

250 U --25CfD--
----Z50U--f------25Cm-

-
N/A N/A 

------250-U-- ---2501(-
-------
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TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWC CRANE 

ANALYTE ALUMINUM 

1M Industrial Cleanup Goal (Human Health) 100,000,000 
1M Residential Cleanup Goal (Human Health) 77,000,000 

Units of Measurement UG/KG 
SITE SAMPLE GRID DEPTH 

10 DATE # (in inches) 

MFAICS587 5/28/98 191 24 - 36 13200000 

MFAICS588 5/28/98 186 0-12 r---:c-'----
11800000 

MFAICS589 5/28/98 186 12 - 12 N/A· 

MFAICS590 5/28/98 186 24 - 36 ~1960ooo 
MFAICS591 5/28/98 187 0-12 14900600 
MFAICS592 5/28/98 187 12 - 12 N/A 
MFAICS593 5/28/98 187 24 - 36' -15400000-

MFAICS593FD 5/28/98 187 24 - 36 13800000 
MFAICS594 5/29/98 188 0-12 8500000 
MFAICS595 5/29/98 188 12 - 12 N/A 
MFAICS596 5/29/98 188 24 - 36 13700000 
MFAICS597 5/29/98 190 0-12 11600000 
MFAICS598 5/29/98 190 12 - 12 

f----
N/A

---

MFAICS599 5/29/98 190 24 - 36 17800000 
MFAICS600 6/1/98 189 0-12 17900GOO 
MFAICS601 6/1/98 189 12 - 12 N/A 
MFAICS602 611/98 189 24 - 36 15800000 

MFAICS602FD 6/1/98 189 24 - 36 16500000 
MFAICS603 6/1/98 196 0-12 13300000 
MFAICS604 6/1/98 196 12 - 12 N/A 
MFAICS605 6/1/98 196 24 - 36 11800000 
MFAICS606 6/1/98 195 

. 
0-12 17900000 

MFAICS607 6/1/98 195 12 - 12 N/A 
MFAICS608 6/1/98 195 24 - 36 15600000 
MFAICS609 6117198 198 0-12 18900000 
MFAICS610 6117198 198 12 - 12 N/A 
MFAICS611 6/17/98 198 24 - 36 16900000 
MFAICS612 6117/98 197 0-12 18800000 

MFAICS612FD 6117198 197 0-12 18300000 
MFAICS613 6117198 197 12 - 12 N/A 
MFAICS614 6117/98 197 24 - 36 14400000 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

METALS 

ARSENIC BARIUM CADMIUM CHROMIUM LEAD 

2,400 100,000,000 850,000 450,000 1,000,000 
320 5,300,000 38,000 210,000 400,000 

UG/KG UG/KG UG/KG UG/KG UG/KG 
**100,000 **2,000,000 **20,000 **100,000 **100,000 

3800 57300 N 40 U r-t 14200 N* 11600 N* 

3200 - 785001',f- --1208 20400 N* 17700 N--

N/A N/A N/A-- N/A- --'-N/A--

6800 'ioioOQr\J --470-- --21TooW--~5300N*--
4200 ' 89500 N 40 U 26200 N* 27100 N*-

N/A N/A ---- N/A---~~-I---
N/A 

2900 -114000N 40 U' 25700 N* 15900W-

2300 117000 N 40 U 23700 N* 14700 N* 

23400 73100 840 19800 47600'-

N/A N/A N/A N/A N/A---

5300 B 80400 408 20600 16200-

43008 . 67800 3308 21200 19900 

N/A N/A N/A N/A N/A 

40008 109000 40U 24800 12800 

65008 125000 * 40 *U 22800 * 16300 

N/A N/A N/A N/A NiA 

7000B 91900 * 40*U 21000 * 14100 

9200 B 93400 * 40*U 20300 * 15400 

57300 63000 * 90 *8 15400 * 18500 

N/A N/A N/A N/A N/A 

57008 58700 * 40*U 14700 * 13400 --

10900 B 87400 * 40 *U 20800 * 18200 

N/A N/A N/A N/A N/A 

72008 64000 * 40 *U 18600 * 11300 B 

12900 B 77300 40U 23400 16900 

N/A N/A N/A N/A N/A 
72008 58800 30U 21600 10400S-

9900 B 89600 40U 22900 18900 

9500 B 79600 40 U 21900 21000 

N/A N/A N/A N/A N/A 

63008 50700 40U I 18200 ---109008-' 
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MERCURY SELENIUM SILVER 

510,000 8,500,000 _B,500.!.-000 
23,000 380,000-'- 380,000 
UG/KG UG/KG UG/KG 
**4,000 **20,000 **100,000 

40 U I 470 NU 140 U 

; -2:1 :~~~ 140 B ' 
----mA-
'-- 150 U-

r--40U-- 520 NU 160 U -

N/A N/A N/A---' 

1--"4OU-'-+-471fNU-- -14(Hr-'-
40 ud.= 470 NU- -14OlJ' 

f- 40 U _ - _450~- f--13Q"U""'-

N/A I N/A ----N/A--"'-

r--4~ 470U -- -0- 140 D---

40U - 470'U 140 U --
N/A -- --NiA N/A ---" 

40U 470 U --r---- 1400-=1 

40*U 720 B 140*U 
N/A ~'N/A- ·-----1 

N/A I 

40*U 480U 140 *U '-I 
., 

40*U 7908- - 150·U-

40*U 6808-- --:r51PLj-
NlA N/A N/A -' 

I--- 40 *U 5008 140 *U 
5-0 * i10B 150 *U 

N/A N~ ---0 N/A -

'-""40*D-- 490U r---'150'U' --
90 1000 S--1--140U'-
N/A --"N/A--r- Nif..--' 

----7{J""- -- 770 B-- - 140 u--I 
50B 9001. ~ --.50U-
50B f100 B --170 U -

N/A-- 4~:~---1~:;=1 ----40 u' 
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TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWCCRANE 

TCLP ARSENIC 

1M Industrial Cleanu Goal Human Health 
1M Residential Cleanup Goal (Human Health) 

TCLP BARIUM 
TCLP METALS 

TCLP CADMIUM I TCLP CHROMIUM TCLPLEAD TCLP MERCURYI TCLP SELENIUM _+ __ !CLP SILVER_
1 

Units of Measurement UG/L UG/L UG/L UG/L UG/L UG/L UG/L UG/L -
SITE I SAMPLE I GRID I DEPTH I 5,000 100,000 1,000 5,000 5,000 200 1,000 5,000 

10 DATE # I (in Inches) 

MFAICS587 5/28/98 191 24 - 36 N/A N/A N/A N/A N/A N/A N/A_L N/A 
MFAICS588 5/28/98 186 0 -12 N/A N/A N/A N/A N/A N/A N/~-NiX----

MFAICS589 5/28/98 186 12 - 12 N/A N/A N/A N/A N/A N/A N/A N/A 
N/A MFAICS590 5/28/98 --- -186 24 - 36 N/A ---N/A N/A N/A N/A - N/A --l'J7A 

I MFAICS591 5/28/98 187 0 - 12 N/A N/A N/A N/A N/A NfA .N/A ~N/A 
MFAICS592 5/28/98 187 12 - 12 N/A N/A N/A N/A N/A N/A- N/A N/A 

I MFAICS593 5/28/98 187 24 - 36 N/A N/A N/AN/A N/A N/A--- ----N/A t N/A 

MFAICS593FD 5/28/98 187 24 - 36 N/A _~/A -- N/~ N/A N/A _ N/A -- ----NIA - __ t: ___ N/A -
MFAICS594 5/29/98 188 0 - 12 N/A N/A N/A N/A N/A N/A -- N/A N/A 

MFAICS595 5/29/98 188 12 - 12 N/A N/A N/"- N/A_ N/A ~/A N/A t----N/A -., 

MFAICS596 5/29/98 188 24 - 36 N/A N/A N/A N/A N/A N/A N/A I N/A 

I MFAICS597 5/29/98 190 0 - 12 N/A N/A N/A N/A N/A NTA N/A II -N/A-
MFAICS598 5/29/98 190 12 -12 N/A N/A N/A N/A N/A --f--.~~ -NTA-- -- N/A ~_ 
MFAICS599 5/29/98 190 24 - 36 N/A N/A N/A N/A N/A N/A N/A N/A 
MFAICS600 6/1/98 189 0 - 12 N/A N/A N/A N/A N/A N/A N/A ------rii~ 

I MFAICS601 6/1/98 189 .12 - 12 N/A N/A N/A -N/A N/A N/A N/A -N~-
MFAICS602 - 6/1/98 189 24 - 36 N/A N/A N/A - NiA N/A N/A N/A N/A 

MFAICS602FD 6/1/98 189 24 - 36 N/A N/A N/A N/A N/A N/A N/A N/A I MFAICS603 6/1/98 196 0 - 12 N/A N/A N/A - N/A N/A N/A N/A N/A 
MFAICS604 6/1/98 196 12 - 12 N/A N/A N/A N/A N/A N/A N/A -----N/A-

MFAICS605 6/1/98 196 24 - 36 N/A N/A N/A N/A N/A N/A N/A N/A-
MFAICS606 6/1/98 195 0 - 12 N/A N/A N/A N/A N/A-- N/A N/A N/A 

MFAICS607 6/1/98 195 12 - 12 N/A N/A N/A N/A N/A N/A N/A N/A 
MFAICS608 6/1/98 195 24 - 36 N/A N/A N/A N/A N/A N/A- N/A N/A 
MFAICS609 '---6117/98 198 0 - 12 N/A - N/A ---N/A N/A-- -- N/A-r --N7A-- N/A N/A 

MFAICS610 6117198 198 12 - 12 N/A N/A N/A N/A N/A N/A N/A N/A 
MFAICS611 6117198 198 24 - 36 N/A N/A N/A N/A N/A N/A N/A N/A --
MFAICS612 6/17/98 197 0 - 12 N/A N/A N/A N/A N/A N/A N/A N/A-

MFAICS612FD 6/17/98 197 0 - 12 N/A N/A N/A N/A N/A N/A N/A --N/A -----

MFAICS613 N/A N/A N/A N/A -T-- N/A --1 N/AI N/A _1_·······_·· _N/A __ _ 
MFAICS614 N/A N/A N/A N/A N/A N/A"1 N/A 1 N/A 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
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TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

. NSWC CRANE 

VOLATILES 

ANALYTE 1,1-DICHLOROETHANE 1,2-DICHLOROETHANE MEK MIBK ACETONE 

1M Industrial Cleanup Goal (Human Health) 
1M Residential Cleanup Goal (Human Health) 

Units of Measurement 
SITE SAMPLE GRID DEPTH 

10 DATE # (in inches) 

MFAICS61S 7/22/98 199 I 0-12 

MFAICS616 7/22/98 199 12 - 12 
MFAICS617 7/22198 199 24 - 36 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

1,700,000 
SOO,OOO 
UG/KG 

**14,000 

N/A 

SU 

N/A 

SSO 27,000,000 2,800,000 8,800,000 
400 7,100,000 770,000 2,000,000 

UG/KG UG/KG UG/KG UG/KG 
**10,000 **4,000,000 

N/A N/A N/A N/A 

SU SU SU 7 JB 
N/A N/A N/A N/A 
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CHLOROFORM METHYLENE CHLORIDE TOLUENE XYLENES 

S30 18,000 880,000 320,000 
30 7,800 790,000 320,000 

UG/KG UG/KG UG/KG UG/KG 
**120,000 

N/A N/A N/A + N/A 
SU 5U -- -S-U sU-
N/A -- ,----N"iA N/A N/A 

06/26/2000 



ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 

10 DATE # (in inches) 

MFAICS615 7/22/98 199 0-12 

MFAICS616 7/22/98 199 12 - 12 

MFAICS617 7/22/98 199 24 - 36 
-- ---- -- ---

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE E·1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWC CRANE 

EXPLOSIVES 
DNB HMX NITROBENZENE PETN RDX TNB TETRYL 

68,000 34,000,000 94,000 250 17,000 34,000 6,800,000 
MOO 3,300,000 18,000 250 4,000 3,300 650,000 

UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG ' UG/KG 
**40,000 

250 U 2200 U 260 U 250 U l000U *250U t 650U 
N/A N/A N/A N/A 

r-- 1 ~~~ U --- ----;~;D=~- . -;~D __ = 
250 U 2200 U 260 U 250 U 

------
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TNT 
64,000 
15,000 
UG/KG I 

---j 
250 U 

r-- -W"A-----
-----250 U -.----

06/26/2000 



ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 

ID DATE # (in inches) 

MFAICS615 7/22/98 199 0-12 

MFAICS616 7/22/98 199 12 - 12 

MFAICS617 7/22/98 199 24 - 36 
-

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

. NSWC CRANE 

EXPLOSIVES 

2,4-DNT 2,6-DNT 2-AmDNT 4-Am DNT 

1,400,000 680,000 1,400,000 680,000 
130,000 65,000 130,000 65,000 
UG/KG UG/KG UG/KG UG/KG 

250 U 260 U 250 U 250 U 

N/A N/A N/A N/A 

250 U 260 U 250 U 250 U 
----------- - -- ------

.Page 103 of 106 

--
2-NT 3-NT 4-NT 

6,800,000 6,800,000 6,800,000 
650,000 650,000 650,000 
UG/KG UG/KG UG/KG 

21rl 250 U 250 U 

N/A N/A N/A 
250 U .. 250U -_. 250 U 
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ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 

10 DATE # (in inches) 

MFAICS615 7/22/98 199 0-12 

MFAICS616 7/22/98 199 12 - 12 
MFAICS617 7/22/98 199 24 - 36 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWC CRANE 

METALS 

ALUMINUM ARSENIC BARIUM CADMIUM CHROMIUM LEAD 

100,000,000 2,400 100,000,000 850,000 450,000 1,000,000 
77,000,000 320 5,300,000 38,000 210,000 400,000 

UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG 
"100,000 **2,000,000 **20,000 **100,000 **100,000 

13000000 6200B 199000 480 B 22100 28200 

N/A N/A N/A N/A N/A -r--~-

18900000 420U B 97100 40U 25500- r--
11900

---
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---
MERCURY SELENIUM SILVER 

510,000 8,500,000 8,500,000 
23,000 380,000 380,000 
UG/KG UG/KG UG/KG 
**4,000 **20,000 **100,000 

40U 480U 140 U 
--

N/A N/A N/A 
-40-0- ~701J-- -----140 U--
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TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWCCRANE 

TCLPMETALS 
ANALYTE TCLP ARSENIC TCLP BARIUM TCLP CADMIUM TCLP CHROMIUM TCLP LEAD 

1M Industrial Cleanup Goal (Human Health) 
1M Residential Cleanup Goal (Human Health) 

Units of Measurement 
SITE SAMPLE GRID DEPTH 

10 DATE # (In Inches) 

MFAICS615 7/22/98 199 0-12 

MFAICS616 7/22/98 199 12 - 12 
MFAICS617 7/22/98 199 24 - 36 

NSWC Crane - SWMU 12116 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

UG/L UG/L UG/L UG/L UG/L 
5,000 100,000 1,000 5,000 5,000 

N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A 
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TCLP MERCURY TCLP SELENIU~ TCLPSILVER --------

UG/L UG/L UG/L 
200 1,000 5,000 

N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A , 

06/26/2000 



TABLE E-1 
MINE FILL A INITIAL CHARACTERIZATION SAMPLE RESULTS 

NSWC CRANE 

Notes: 
* - Duplicate analysis not within control limits. 
** - Value to be used for comparison after 4/13/98 (comparable to TCLP value times 20) 
B (organics) = detected in corresponding method blank . 
B (metals) - reported value is greater than instrument detection limit but less than reporting limit 
D - secondary dilution required for analysis 
E (organics) - Value is greater than highest calibration standard 
E (metals)- Serial dilution performed on sample and was outside of acceptable limits 
J - estimated value 
MEK = Methyl Ethyl Ketone 
MIBK = Methyl Isobutyl Ketone 
N - Spike sample recovery not within control limits 
N/A - Not Analyzed 
P - Greater than 40% difference detected between the two GC columns 
U - not detected 
UG/KG - micrograms per kilogram 
UG/L - micrograms per liter 

IValues BOLD and OUTLINED exceed Industrial Cleanup Goals -------) 

Values BOLD and ITALICS exceed Residential Cleanup Goals 

NSWC Crane 
Full-Scale Bioremediation 
Mindfill A, Interim Measures Report Page 106 of 106 06/26/2000 



1_ .: E-2 
MINE FILL A INITIAL CHARACTERIZATION QC SAMPLE RESULTS 

NSWC CRANE 

SITE SAMPLE l,l-DICHLOROETHANE l,2-DICHLOROETHANE MEK MIBK ACETONE CHLOROFORM 

10 DATE UNITS 

MPSFA0220 02120/1997 UG/L LT 5 U 

MPSFB0220 02/20/1997 UG/L LT 5 U 

MPSRB0220 02120/1997 UG/L LT 5 U 

MPSTB0219 02120/1997 UG/L LT 5 U 

MPSTB0224 02124/1997 UG/L LT5 U 

MPSRB0225 02125/1997 UG/L LT 5 U 

MPSTB0225 02125/1997 UG/L LT 5 U 

MPSFA0311 03/1111997 UG/L LT 5 U 

MPSFB0311 03/1111997 UG/L LT 5 U 

MPSRB0311 03/1111997 UG/L LT 5 U 

MPSTB0311A 03/1111997 UG/L LT 5 U 

MPSTB0311B 03/1111997 UG/L LT5 U 

MFATB1112 1111211997 UG/L LT 5 U 

MFATB1113 11113/1997 UG/L LT 5 U 

MFAR1114 11/14/1997 UG/L N/A 

MFATB1114 11/14/1997 UG/L LT 5 U 

MFAICSR1119 11/19/1997 UG/L LT 5 U 

MFATB1119 11119/1997 UG/L LT5 U 

MFAR1124 11124/1997 UG/L N/A 

MFATB1124 11124/1997 UG/L LT 5 U 

MFAR1125 11125/1997 UG/L N/A 

MFATB1125 11/25/1997 UG/L LT5 U 

MFAT1201 1210111997 UG/L LT5 U 

MFAT103 1210211997 UG/L LT 5 U 

MFAR1204 12104/1997 UG/L LT5 U 

MFAT1204 12104/1997 UG/L LT 5 U 

MFAT1208 12108/1997 UG/L LT 5 U 

TRIP120997 12109/1997 UG/L LT 5 U 

MFAT1211 12/11/1997 UG/L LT5 U 

TRIP121597 12/1511997 UG/L LT5 U 

MFAICS1229 12129/1997 UG/L N/A 

MFATB1229 12129/1997 UG/L LT5 U 

MFATB1230 12130/1997 UG/L LT5U 

MFAB0102 01/0211998 UG/L LT 5 U 

MFAR0102 01/0211998 UG/L N/A 

MFATB0102 01/0211998 UG/L LT5 U 

MFATB0105 01/05/1998 UGIL LT5 U 

MFAT0113 01/13/1998 UG/L LT5 U 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

---
LT 5 U LT 10 U LT 10 U 76 23 

LT 5 U LT 10 U LT 10 U 14 5 

LT 5 U LT 10 U LT 10 U 13 4J 

LT 5 U LT 10 U LT 10 U LT 10 U LT 5 U 

LT 5 U LT 10 U LT 10 U LT 10 U LT 5 U 

LT 5 U LT 10 U LT 10 U 11 4J 

LT 5 U LT 10 U LT 10 U LT 10 U LT 5 U 

LT 5 U LT 10 U LT 10 U 7J 1 J 

LT 5 U LT 10 U LT 10 U LT 10 U 39 

LT 5 U LT 10 U LT 10 U 7J 1 J 

LT 5 U LT 10 U LT 10 U LT 10 U LT5 U 

LT5 U LT 10 U LT 10 U LT 10 U LT5 U 

LT5 U LT 10 U LT 10 U LT 10 U LT 5 U 

LT5 U LT 10 U LT 10 U LT 10 U LT 5 U 

N/A N/A N/A N/A N/A 

LT 5 U LT 10 U LT 10 U LT 10 U LT5 U 

LT 5 U LT 10 U LT 10 U LT 10 U LT5U 

LT 5 U LT 10 U LT 10 U LT 10 U LT5 U 

N/A N/A N/A N/A N/A 

LT 5 U LT 10 U LT 10 U LT 10 U LT 5 U 

N/A N/A N/A N/A N/A 

LT 5 U LT 10 U LT 10 U LT lOU LT 5 U 

LT 5 U LT 10 U LT 10 U LT 10 U LT 5 U 

LT5 U LT 10 U LT 10 U LT 10 U LT 5 U 

LT 5 U LT 10 U LT 10 U 10 LT 5 U 

LT 5 U LT 10 U LT 10 U LT 10 U LT5 U 

LT 5 U LT 10 U LT 10 U LT 10 U LT 5 U 

LT 5 U LT 10 U LT 10 U LT 10 U LT 5 U 

LT 5 U LT 10 U LT 10 U 4JB LT 5 U 

LT 5U LT 10 U LT 10 U LT 10 U LT 5 U 

N/A N/A N/A N/A N/A 

LT 5 U LT 10 U LT 10 U LT 10 U LT 5 U 

LT5 U LT 10 U LT 10 U LT 10 U LT5 U 

LT5 U LT 10 U LT 10 U 8 JB LT5 U 

N/A N/A N/A N/A N/A 

LT 5 U LT 10 U LT 10 U 4JB LT 5 U 

LT5 U LT 10 U LT 10 U 3 JB LT5 U 

LT 5 U LT 10 U LT 10 U LT 10 U LT5 U 
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METHYLENE CHLO~ TOLUENE XYLENES 

-------------f------- ------
7 LT 5 U LT 5 U 

----~ -----
LT 5 U LT 5 U 2JB 

LT5 U LT5 U LT 5 U 
--

LT 5 U LT 5 U 1 JB 

LT 5 U LT 5 U 1 JB 

LT 5 U LT 5 U LT 5 U 

LT 5 U LT 5 U LT 5 U 

LT 5 U LT 5 U LT 5 U 

LT 5 U LT 5 U LT 5 U 

LT 5 U LT 5 U LT 5 U 

LT 5 U LT 5 U LT 5 U 

LT5 U LT5U LT5 U 

LT 5 U LT5 U LT 5 U 

LT 5 U LT 5 U LT 5 U 

N/A N/A N/A 

LT 5 U LT 5 U LT 5 U -----------
LT5 U LT 5 U LT 5 U --
LT5 U LT 5 U LT 5 U 

N/A N/A N/A 

LT 5 U LT 5 U LT 5 U 

N/A N/A N/A 

LT5 U LT 5 U LT 5 U 

LT 5 U LT 5 U LT 5 U 

LT 5 U LT 5 U LT 5 U 

2 JB LT5U LT 5 U 

LT5 U LT 5U LT 5 U 

LT 5 U LT5U LT 5 U 

LT5 U LT 5 U LT5 U 

4JB LT 5 U LT 5 U 

288 LT 5 U LT5 U 
-----

N/A N/A N/A 
--/------

LT5 U LT5 U LT 5 U 

58 
f-

LT 5 U LT 5 U 

LT5 U LT 5 U LT 5 U 

N/A WA N/A 

LT5 U LT 5 U LT 5U 

LT 5U LT5 U LT5 U 

LT 5 U LT5 U LT 5 U 
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SITE SAMPLE DNB 

10 DATE UNITS 

MPSFA0220 02/20/1997 UG/L LT 4 U 

MPSFB0220 02120/1997 UG/L LT 4 U 

MPSRB0220 02120/1997 UG/L LT 4 U 
--

MPSTB0219 02120/1997 UG/L N/A 

MPSTB0224 02124/1997 UG/L N/A 

MPSRB0225 02/25/1997 UG/L LT4 U 

MPSTB0225 02/25/1997 UG/L N/A 

MPSFA0311 03/1111997 UG/L LT 4 U 

MPSFB0311 03/11/1997 UG/L LT 4 U --
MPSRB0311 03/11/1997 UG/L LT 4 U 

-- ------
MPSTB0311A 03/11/1997 UG/L N/A 

MPSTB0311B 03/11/1997 UG/L N/A 

MFATB1112 1111211997 UG/L N/A 

MFATB1113 1111311997 UG/L N/A 

MFAR1114 11/14/1997 UG/L LT 4 U 

MFATB1114 11/14/1997 UG/L N/A 

MFAICSR1119 11119/1997 UG/L N/A 

MFATB1119 11/19/1997 UG/L N/A 

MFAR1124 11/24/1997 UG/L LT 4 U 

MFATB1124 11124/1997 UG/L N/A 

MFAR1125 11/25/1997 UG/L LT 4 U 

MFATB1125 11125/1997 UG/L N/A 

MFAT1201 12101/1997 UG/L N/A 

MFAT103 12/0211997 UG/L N/A 

MFAR1204 12/04/1997 UG/L N/A 

MFAT1204 1210411997 UG/L N/A 

MFAT1208 12108/1997 UG/L N/A 

TRIP120997 12109/1997 UG/L N/A 

MFAT1211 1211111997 UG/L N/A 

TRIP121597 1211511997 UG/L N/A 

MFAICS1229 12129/1997 UGIL LT 4 U 

MFATB1229 12129/1997 UG/L N/A 

MFATB1230 12130/1997 UG/L N/A 

MFAB0102 01/0211998 UGIL LT 4 U 

MFAR0102 0110211998 UGIL LT4U 

MFATB0102 0110211998 UG/L N/A 

MFATB0105 0110511998 UG/L N/A 

MFAT0113 01113/1998 UG/L N/A 

NSWC Crane - SWMU 12116 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE E-2 
MINE FILL A INITIAL CHARACTERIZATION QC SAMPLE RESULTS 

NSWC CRANE 

HMX NITROBENZENE PETN RDX TNB TETRYL TNT 2,4-DNT 

LT 13 U LT 7 U N/A LT 14 U LT 7.3 U LT 10 U LT 6.4 U LT 5.7 U 

LT 13 U LT 7 U N/A LT 14 U LT 7.3 U LT 10 U LT 6.4 U LT5.7U 

LT 13 U LT 7 U N/A LT 14 U LT 7.3 U LT 10 U LT 6.4 U LT 5.7 U 
-1-------

N/A N/A N/A N/A N/A N/A N/A N/A 
-

N/A N/A N/A N/A N/A N/A N/A N/A 

LT 13 U LT7 U N/A LT 14 U LT 7.3 U LT 10 U LT 6.4 U LT 5.7 U 

N/A N/A N/A N/A N/A N/A N/A N/A 
--

LT 13 U LT7 U N/A LT 14 U LT 7.3 U LT 10 U LT 6.4 U LT 5.7 U 
-- ---- -r---

LT 13 U LT 7 U N/A LT 14 U LT 7.3 U LT 10 U LT 6.4 U LT 5.7 U 
----,----- ---r--- .. _------

LT 13 U LT 7 U N/A LT 14 U LT 7.3 U LT 10 U LT 6.4 U LT 5.7 U 
~- ------ f---

N/A N/A N/A N/A N/A N/A N/A N/A 
--

N/A N/A N/A N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A N/A N/A N/A 

LT 13 U LT 7 U N/A LT 14 U LT 7.3 U LT 10 U LT6.4 U LT 5.7 U 

N/A N/A N/A N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A N/A N/A N/A 

LT 13 U LT 7 U N/A 29.3 LT 7.3 U LT 10 U LT 6.4 U LT 5.7 U 

N/A N/A N/A N/A N/A N/A N/A N/A 

LT 13 U LT7 U N/A LT 14 U LT 7.3 U LT 10 U LT 6.4 U LT 5.7 U 

N/A N/A N/A N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A N/A N/A N/A 

LT 13 U LT7 U N/A LT 14 tJ LT 7.3 U LT 10 U LT 6.4 U LT 5.7 U 

N/A N/A N/A N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A N/A N/A N/A 

LT 13 U LT7 U N/A LT 14 U LT 7.3 U LT 10 U LT 6.4 U LT 5.7 U 

LT 13 U LT7 U N/A LT 14 U LT 7.3 U LT 10 U LT 6.4 U LT 5.7 U 

N/A N/A N/A N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A N/A N/A N/A 
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2,6-DNT_ 2-AmDNT 4-Am ON,. 2-NT 3-NT 
----- ------,------ ---

--
LT 9.4 U LT 12 U LT 7 U LT 12 U LT 7.9 U --
LT 9.4 U LT 12 U LT7 U LT 12 U LT 7.9 U 

------
LT 9.4 U LT 12 U LT 7 U LT 12 U LT '1.9 U 
---~- -- ---------

N/A N/A N/A N/A N/A r------ ------ r----- -------- --------

N/A N/A N/A N/A N/A 
--~---

LT 9.4 U LT 12 U LT 7 U LT 12 U LT-7.9 U 
--~-~ -----

N/A N/A N/A N/A N/A -- ----c-----
LT 9.4 U LT 12 U LT 7 U LT 12 U LT 7.9 U 

-
LT 9.4 U LT 12 U LT 7 U LT 12 U L,\ 7.9 U 

LT 9.4 U LT 12 U LT 7 U LT 12 U LT 7.9 U 
-- I I N/A N/A N/A N/A ~~I 

N/A N/A N/A N/A N/A I 

N/A N/A N/A N/A N/A ' 
--I-----! 

N/A N/A N/A N/A N/A I 

LT9.4 U LT 12 U LT 7 U l.T 12 U LT 7.9 U I 
N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

LT 9.4 U LT 12 U LT 7 U LT 12 U LT 7.9 U 

N/A N/A N/A N/A N/A 
---

LT 9.4 U LT 12 U LT 7 U LT 12 U LT 7.9 U 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A I 
N/A N/A N/A N/A N/A 

-
N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 

I 
--

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A l 
I --

LT 7.9 U-
I 

LT 9.4 U LT 12 U LT 7 U LT 12 U 

N/A N/A N/A N/A N/A 
--, 

N/A N/A N/A N/A N/A 

LT 9.4 U LT 12 U LT7 U LT 12 U LT 7.9 U I 
------- 1-----: 

LT 9.4 U LT 12 U LT 7 U LT 12 U LT 7.9 U 
-- ---- ---_. 

N/A N/A N/A N/A N/A 
1----1------

N/A N/A N/A N/A N/A 

N/A N/A N/A I'I/A N/A 
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SITE SAMPLE 

10 DATE UNITS 

MPSFA0220 02/20/1997 UG/L 

MPSFB0220 02/20/1997 UG/L 

MPSRB0220 02/20/1997 UG/L 

MPSTB0219 02/20/1997 UG/L 

MPSTB0224 02/24/1997 UG/L 

MPSRB0225 02/25/1997 UG/L 

MPSTB0225 02/25/1997 UG/L 

MPSFA0311 03/11/1997 UG/L 

MPSFB0311 03/11/1997 UG/L 

MPSRB0311 03/11/1!;l97 UG/L 

MPSTB0311A 03/11/1997 UGIL 

MPSTB0311B 03/11/1997 UG/L 

MFATB1112 1111211997 UG/L 

MFATB1113 11113/1997 UG/L 

MFAR1114 11/14/1997 UG/L 

MFATB1114 11114/1997 UG/L 

MFAICSR1119 11119/1997 UG/L 

MFATB1119 11119/1997 UG/L 

MFAR1124 11/24/1997 UGIL 

MFATB1124 11/24/1997 UG/L 

MFAR1125 11/25/1997 UG/L 

MFATB1125 11125/1997 UG/L 

MFAT1201 1210111997 UG/L 

MFAT103 12102/1997 UG/L 

MFAR1204 12/04/1997 UG/L 

MFAT1204 12/04/1997 UG/L 

MFAT1208 1210811997 UG/L 

TRIP120997 12109/1997 UG/L 

MFAT1211 12111/1997 UGIL 

TRIP121597 12115/1997 UGIL 

MFAICS1229 12129/1997 UGIL 

MFATB1229 12129/1997 UG/L 

MFATB1230 12130/1997 UGIL 

MFAB0102 0110211998 UG/L 

MFAR0102 0110211998 UG/L 

MFATB0102 0110211998 UG/L 

MFATB0105 01/05/1998 UGIL 

MFAT0113 I 01/13/1998 UG/L 

NSWC Crane - SWMU 12116 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

1. .E E-2 
MINE FILL A INITIAL CHARACTERIZATION QC SAMPLE RESULTS 

NSWCCRANE 

4-NT ALUMINUM ARSENIC BARIUM CADMIUM CHROMIUM LEAD 

LT 8 U N/A LT2.1 U 26.4 LT 0.3 U LT 1 U 4.5 

LT 8 U N/A LT2.1 U LT 0.3 U LT 0.3 U LT 1 U LT 0.9 U 

LT 8 U N/A LT 2.1 U LT 0.3 U LT 0.3 U LT 1 U LT 0.9 U 

N/A N/A N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A N/A N/A 

LT 8 U N/A LT2.1 U LT 0.3 U LT 0.3 U 1.6 B 0.950 B 
--f--

N/A N/A N/A N/A N/A N/A N/A 
--

LT 8 U N/A LT 2.1 U LT 0.3 U LT 0.3 U LT 1 U LT 0.9 U 
--

LT 8 U N/A LT 2.1 U 27 LT 0.3 U LT 1 U 1.1 B 

LT 8 U N/A 2.7 B 0.680 B LT 0.3 U 1.3 B LTO.9 U 

N/A N/A N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A N/A N/A 

LT 8 U N/A N/A 0.320 B 0.370 B LT 1 U LT 0.9 U 
--

N/A N/A N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A N/A N/A 

LT 8 U N/A N/A 0,360 B LTO.3 U LT 1 U LTO.9 U 

N/A N/A N/A N/A N/A N/A N/A 

LT 8 U N/A N/A 0.4 B LTO.3 U LT 1 U LT 0.9 U 

NlA N/A N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A N/A N/A 

N/A N/A N/A NiA N/A N/A N/A 

LT 8 U N/A N/A 0.680 B LTO,3 U LT 1 U LTO.9 U 

NlA N/A N/A N/A N/A N/A N/A 

NlA N/A N/A N/A N/A N/A N/A 

LT 8 U N/A N/A 1.1 B 4.7 2.78 27.68 

LT 8 U NlA N/A 0.5208 LTO.3 U LT 1 U 1.28 

N/A NlA NlA N/A N/A N/A N/A 

N/A NlA NlA N/A N/A N/A N/A 

N/A N/A N/A N/A N/A N/A N/A 
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MERCURY SELENIUM SILVER 

-------
LTO.12U LT 3.4 U LT 1 U 

LTO.12U LT 3.4 U LT 1 U 
-------

LTO.12U LT 3.4 U LT 1 U 
------------ -----

N/A N/A N/A 

N/A , N/A N/A 
------

LTO.12U LT 3.4 U LT 1 U 
---------

N/A N/A N/A 
-----

LTO.l U LT 3.4 U LT 1 U 

LTO.l U LT 3.4 U LT 1 U 

LTO.l U LT 3.4 U LT 1 U 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A ------
N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 
----

N/A N/A N/A 
---r---

N/A N/A N/A 

I N/A N/A N/A 

06/26/2000 



TABLE E-2 
MINE FILL A INITIAL CHARACTERIZATION QC SAMPLE RESULTS 

NSWC CRANE 

SITE SAMPLE l,l·DICHLOROETHANE l,2·DICHLOROETHANE MEK MIBK . ACETONE CHLOROFORM 

10 DATE UNITS 

MFAT0116 01/16/1998 UG/L LT 5 U 

MFAR0120 01/20/1998 UG/L N/A 

MFAT0120 01120/1998 UGIL LT5 U 

MFAT0122 01/2211998 UG/L LT 5 U 

MFAR0127 01126/1998 UG/L N/A 

MFAT0127 01126/1998 UG/L LT5 U 

MFATB0129 01/29/1998 UG/L LT5 U 

MFAR0202 02/0211998 UG/L N/A 

MFAR0202B 0210211998 UG/L LT 5 U 

MFAT0202 0210211998 UGIL LT 5 U 

MFAT0203 02103/1998 UG/L LT 5 U 

MFAT0210 02110/1998 UG/L LT 5 U 

MFAR0213 02113/1998 UG/L N/A 

MFAT0216 02116/1998 UG/L LT 5 U 

MFAT0223 02123/1998 UG/L LT5 U 

MFAR0224 02124/1998 UG/L N/A 

MFAT0224 02124/1998 UG/L LT 5 U 

MFAT0225 02125/1998 UG/L LT 5 U 

MFAR0226 02/26/1998 UG/L N/A 

MFAT0226 02126/1998 UG/L LT 5 U 

MFAR0302 03/0211998 UG/L N/A 

MFAT0302 03/0211998 UG/.L LT 5 U 

MFAR0304 03/04/1998 UG/L N/A 

MFAT0304 03/04/1998 UG/L LT5 U 

MFAT0309 03/06/1998 UG/L LT5 U 

MFAR0312 0311211998 UG/L N/A 

MFAT0313 03/1211998 UG/L LT5 U 

MFAR0316 03/16/1998 UG/L N/A 

MFAB0317 03/1711998 UG/L N/A 

MFATB0317 03/1711998 UGIL LT5 U 

MFAT0318 03/18/1998 UG/L LT5 U 

MFAT0319 03/19/1998 UG/L LT 5 U 

MFAR0323 0312311998 UGIL N/A 

MFAT0324 03124/1998 UG/L LT 5 U 

MFAR0326 03126/1998 UGIL LT5 U 

MFAT0326 03126/1998 UG/L LT5 U 

MFAR0330 03130/1998 UGIL N/A 

MFAT0331 03/3111998 UGIL LT5 U 

NSWC Crane - SWMU 12116 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

LT 5 U 

N/A 

LT5 U 

LT 5 U 

N/A 

LT 5 U 

LT 5 U 

N/A 

LT 5 U 

LT 5'U 

LT 5 U 

LT 5 U 

N/A 

LT 5 U 

LT 5 U 

N/A 

LT5 U 

LT5 U 

N/A 

LT 5 U 

N/A 

LT 5 U 

N/A 

LT5 U 

LT 5 U 

N/A 

LT 5 U 

N/A 

N/A 

LT5 U 

LT 5 U 

LT 5 U 

N/A 

LT 5 U 

LT 5 U 

LT 5 U 

NlA 

LT 5 U 

LT 10 U LT 10 U LT 10 U LT 5 U 

N/A N/A N/A N/A 

LT 10 U LT 10 U 3 JB LT 5 U 

LT 10 U LT 10 U 3JB LT5 U 

N/A N/A N/A N/A 

LT 10 U LT 10 U LT 10 U LT5 U 

LT 10 U LT 10 U LT 10 U LT 5 U 

N/A N/A N/A N/A 

LT 10 U LT 10 U LT 10 U LT 5 U 

LT 10 U LT 10 U LT 10 U LT 5 U 

LT 10 U LT 10 U LT 10 U LT5U 

LT 10 U LT 10 U 4 JB LT5U 

N/A N/A N/A N/A 

LT 10 U LT 10 U LT 10 U LT5 U 

LT 10 U LT 10 U 2J LT5U 

N/A N/A N/A N/A 

LT 10 U LT 10 U LT 10 U LT5U 

LT 10 U LT 10 U LT 10 U 1 J 

N/A N/A N/A N/A 

LT 10 U LT 10 U LT 10 U 1 J 

N/A N/A N/A N/A 

LT 10 U LT 10 U LT 10 U LT 5 U 

N/A N/A N/A N/A 

LT 10 U LT 10 U LT 10 U 1 J 

LT 10 U LT 10 U LT 10 U LT 5 U 

N/A N/A N/A N/A 

LT 10 U LT 10 U LT 10 U LT5 U 

N/A N/A N/A N/A 

N/A N/A N/A N/A 

LT 10 U LT 10 U LT 10 U LT 5 U 

LT 10 U LT 10 U LT 10 U LT 5 U 

LT 10 U LT 10 U LT 10 U LT5 U 

N/A N/A N/A N/A 

LT 10 U LT 10 U LT 10 U LT5 U 

LT 10 U LT 10 U 20 LT 5 U 

LT 10 U LT 10 U LT 10 U LT 5 U 

N/A N/A N/A N/A 

LT 10 U LT 10 U LT 10 U LT5 U 
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METHYLENE CHLORIDE TOLUENE XYLENES 
-~---~--

--
LT 5 U LT 5 U LT 5 U 

~.~ .. -------
N/A N/A N/A 

-- ~--~-- ---------
58 LT 5 U LT 5 U 

.-----
88 LT 5 U LT5 U 

N/A N/A N/A 

LT 5 U LT 5 U LT 5 U 
1-._---

LT 5 U LT 5 U LT5 U 

N/A N/A N/A 

LT 5 U LT5U LT 5 U I 
f--~-~-: 

LT 5 U LT 5 U LT5 U 

LT5 U, LT 5 U LT 5 U 

LT 5 U LT 5 U LT 5U 

N/A N/A N/A 
-------

LT5 U LT 5 U LT 5 U 
-.-~-- ------

LT5 U LT 5 U LT 5 U 

N/A N/Acl N/A 
LT 5 U I--LT 5 U _ ~~ ___ 

LT 5 U LT 5 U I LT 5 U 
.-~-.--. 

N/A 

-L:~U .. LS:~~~ LT 5 U 

N/A 

LT 5 U LT 5 U LT 5 U 
-~-

N/A N/A N/A 

LT 5 U LT 5 U LT 5 U -- --~~ 
LT 5 U LT 5 U LT 5 U 

N/A N/A N/A 

LT 5 U LT 5 U LT 5 U 

N/A N/A N/A _. 
N/A N/A N/A 

LT 5 U LT5 U LT5 U 

LT 5 U LT5 U LT 5 U 

LT 5 U LT 5 U LT 5 U 

N/A N/A N/A 

LT 5 U LT 5 U LT 5 U 
--------

LT 5 U LT 5 U I.T5U 

LT 5 U LT 5 U LT 5 U 

N/A N/A NlA -- -----
LT 5 U LT 5 U LT 5 U 

06/26/2000 



SITE SAMPLE DNB 

10 DATE UNITS 

MFAT0116 01/16/1998 UGIL N/A 
MFAR0120 01/20/1998 UG/L LT4 U 

MFAT0120 01120/1998 UG/L N/A 
MFAT0122 0112211998 UG/L N/A 

MFAR0127 01/26/1998 UG/L LT 4 U 

MFAT0127 01/26/1998 UG/L N/A 
MFATB0129 01/29/1998 UG/L N/A 
MFAR0202 0210211998 UG/L LT 4 U 

MFAR0202B 0210211998 UGIL LT4 U 

MFAT0202 0210211998 UG/L N/A 
MFAT0203 0210311998 UG/L N/A 
MFAT0210 02110/1998 UGIL N/A 
MFAR0213 0211311998 UG/L LT 4 U 

MFAT0216 02116/1998 UG/L N/A 
MFAT0223 02123/1998 UG/L N/A 
MFAR0224 02124/1998 UG/L LT 4 U 

MFAT0224 02124/1998 UG/L N/A 
MFAT0225 02125/1998 UG/L N/A 
MFAR0226 02126/1998 UGIL LT 4 U 

MFAT0226 02126/1998 UGIL NIA 

MFAR0302 03/0211998 ·UG/L LT 4 U 

MFAT0302 03/0211998 UG/L N/A 

MFAR0304 03/04/1998 UG/L LT4 U 

MFAT0304 03/04/1998 UG/L N/A 

MFAT0309 0310611998 UG/L N/A 
MFAR0312 03/1211998 UG/L LT 4 U 

MFAT0313 03/1211998 UG/L N/A 
MFAR0316 03/16/1998 UG/L LT 4 U 

MFAB0317 0311711998 UG/L LT 4 U 

MFATB0317 03/1711998 UGIL N/A 
MFAT0318 03/18/1998 UGIL N/A 
MFAT0319 03/19/1998 UG/L N/A 
MFAR0323 03/23/1998 UG/L LT4U 

MFAT0324 03/24/1998 UG/L N/A 
MFAR0326 03/26/1998 UG/L N/A 
MFAT0326 03/26/1998 UGIL N/A 
MFAR0330 03130/1998 UGIL LT 4 U 

MFAT0331 0313111998 UG/L N/A 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

T. ..: E-2 
MINE FILL A INITIAL CHARACTERIZATION QC SAMPLE RESULTS 

NSWC CRANE 

HMX NITROBENZENE PETN RDX TNB TETRYL TNT 2,4-DNT 

N/A N/A N/A N/A N/A N/A N/A N/A 
LT 13U LT 7 U N/A LT 14 U LT 7.3 U LT 10 U LT 6.4 U LT 5.7 U 

N/A N/A N/A N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A N/A N/A N/A 

LT 13U LT 7 U N/A LT 14 U LT 7.3 U LT 10 U LT 6.4 U LT 5.7 U 

N/A N/A N/A N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A N/A N/A N/A 

LT 13 U LT7 U N/A LT 14 U LT 7.3 U LT 10 U LT6.4 U LT 5.7 U 

LT 13 U LT 7 U N/A LT 14 U LT 7.3 U LT 10 U LT 6.4 U LT 5.7 U 

N/A N/A N/A N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A N/A N/A N/A 

LT 13 U LT 7 U N/A LT 14 U LT 7.3 U LT 10 U LT 6.4 U LT 5.7 U 

N/A N/A N/A N/A N/A NIA N/A N/A 
N/A N/A N/A N/A N/A N/A N/A N/A 

LT 13 U LT 7 U N/A LT 14 U LT 7.3 U LT 10 U LT6.4 U LT 5.7 U 

N/A' N/A N/A N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A N/A N/A N/A 

LT 13 U LT 7U N/A LT 14 U LT 7.3 U LT 10 U LT 6.4 U LT 5.7 U 

N/A NIA N/A N/A N/A N/A N/A N/A 
LT 13 U LT 7 U N/A LT 14 U LT 7.3 U LT 10 U LT 6.4 U LT 5.7 U 

N/A N/A N/A N/A N/A N/A N/A N/A 

LT 13 U LT 7 U N/A LT 14 U LT 7.3 U LT 10 U LT6.4 U LT 5.7 U 

N/A N/A N/A N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A N/A N/A N/A 

LT 13 U LT7 U N/A LT 14 U LT 7.3 U LT 10 U LT 6.4 U LT 5.7 U 

N/A N/A N/A N/A NIA N/A N/A N/A 

LT 13 U LT 7 U N/A LT 14 U LT 7.3 U LT 10 U LT 6.4 U LT 5.7 U 

LT 13U LT 7 U N/A LT 14 U LT 7.3 U LT 10 U LT 6.4 U LT 5.7 U 

N/A N/A N/A N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A N/A N/A N/A 
NlA N/A N/A N/A N/A N/A N/A N/A 

LT 13 U LT 7 U N/A LT 14 U LT 7.3 U LT 10 U LT 6.4 U LT 5.7 U 

NlA N/A N/A N/A N/A N/A N/A NlA 

N/A N/A N/A N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A N/A N/A N/A 

LT 13 U LT7 U N/A LT 14 U LT 7.3 U LT 10 U LT 6.4 U LT 5.7 U 

N/A N/A N/A N/A N/A N/A N/A N/A 
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2,6-DNT 2-Am DNT 4-Am DNT 2-NT 3-NT --_ ... - ---.-.-~--. 

-~.~-~ 

N/A N/A N/A N/A N/A 
--

LT 9.4 U LT 12 U LT 7 U LT 12 U LT 7.9 U 
----

N/A N/A N/A N/A N/A 
-~-- ---- ----

N/A N/A N/A N/A N/A 
--f--~--- ------

LT 9.4 U LT 12 U LT 7 U LT 12 U LT 7.9 U 
---

N/A N/A NIA NIA N/A 
N/A N/A N/A N/A N/A 

LT 9.4 U LT 12 U LT7 U LT 12 U LT 7.9 U 
----~ 

LT 9.4 U LT 12 U LT7 U LT 12 U LT 7.9 U 

N/A N/A . N/A N/A N/A 
N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A 

LT 9.4 U LT 12 U LT 7 U LT 12 U LT 7.9 U 

N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A 

.----. 

LT 9.4 U LT 12 U LT 7 U LT 12 U LT 7.9 U r--. 
NIA N/A N/A N/A N/A 

---~ 

N/A N/A N/A N/A N/A 
LT 9.4 U LT 12 U LT7 U LT 12 U LT 7.9 U 

~---N/A NIA N/A N/A N/A, 
LT 9.4 U LT 12 U LT 7 U LT 12 ULT 7.9 -U-' 

- ---
N/A N/A N/A N/A ~ N/A 

LT 9.4 U LT 12 U LT 7 U LT12U I LT7.9U 

N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A 

1-----
LT 9.4 U LT 12 U LT 7 U LT 12 U LT 7.9 U 

-- ------
N/A N/A N/A N/A N/A 

LT 9.4 U LT 12 U LT7 U LT 12 U LT7.9U 
------f---

LT9.4 U LT 12 U LT7 U LT 12 U LT 7.9 U 

N/A N/A N/A N/A N/A 
N/A N/A NIA N/A NIA ._-
N/A N/A N/A N/A N/A 

LT 9.4 U LT 12 U LT 7 U LT 12 U LT 7.9 U 
-

N/A N/A N/A N/A N/A ---
N/A N/A N/A N/A N/A 

-- ----
N/A N/A N/A N/A N/A 

1---. 
LT9.4 U LT 12 U LT7 U LT 12 U LT 7.9 U 

N/A N/A N/A N/A N/A 

06/26/2000 



SITE SAMPLE 

10 DATE UNITS 

MFAT0116 01116/1998 UG/L 

MFAR0120 01120/1998 UG/L 

MFAT0120 01/20/1998 UG/L 

MFAT0122 01/2211998 UG/L 

MFAR0127 01/26/1998 UG/L 

MFAT0127 01/26/1998 UG/L 

MFATB0129 01129/1998 UG/L 

MFAR0202 02/0211998 UG/L 

MFAR0202B 02102/1998 UG/L 

MFAT0202 02/0211998 UG/L 

MFAT0203 02103/1998 UG/L 

MFAT0210 02110/1998 UG/L 

MFAR0213 02113/1998 UG/L 

MFAT0216 02116/1998 UGIL 

MFAT0223 02123/1998 UG/L 

MFAR0224 02/24/1998 UG/L 

MFAT0224 02124/1998 UG/L 

MFAT0225 02/25/1998 UG/L 

MFAR0226 02126/1998 UG/L 

MFAT0226 02/26/1998 UG/L 

MFAR0302 03/0211998 UG/L 

MFAT0302 03/0211998 UG/L 

MFAR0304 03/04/1998 UG/L 

MFAT0304 03/04/1998 UG/L 

MFAT0309 03/06/1998 UG/L 

MFAR0312 03/1211998 UG/L 

MFAT0313 03/1211998 UG/L 

MFAR0316 03/16/1998 UG/L 

MFAB0317 03/1711998 UG/L 

MFATB0317 03/17/1998 UG/L 

MFAT0318 03/18/1998 UG/L 

MFAT0319 03/19/1998 UG/L 

MFAR0323 03/23/1998 UG/L 

MFAT0324 03/24/1998 UG/L 

MFAR0326 03/26/1998 UG/L 

MFAT0326 03/26/1998 UG/L 

MFAR0330 03/30/1998 UGIL 

MFAT0331 03/3111998 UG/L 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

· TABLE E-2 
MINE FILL A INITIAL CHARACTERIZATION QC SAMPLE RESULTS 

NSWC CRANE 

4~NT ALUMINUM ARSENIC BARIUM CADMIUM CHROMIUM LEAD 

N/A N/A N/A N/A N/A N/A N/A 

LT 8 U N/A N/A 1.1 B LT 0.3 U 4.1 B LT 0.9 U 

N/A N/A N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A N/A N/A 

LT 8 U N/A N/A 2.2 B 2.7B 2.3 B 1.1 B 

N/A N/A N/A N/A N/A N/A N/A 
-

N/A N/A N/A N/A N/A N/A N/A 
LT 8 U N/A LT2.1 U LT 0.3 U LT 0.3 U LT 1 U LT 0.9 U 

LT 8 U N/A LT2.1 U 0.360 B LTO.3 U LT 1 U LT 0.9 U 

N/A N/A N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A N/A N/A 

LT 8 U N/A LT 2.1 U 0.530 B LT 0.3 U LT 1 U 1.3 B 

N/A N/A N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A N/A N/A 

LT8 U N/A LT 2.1 U LT 0.3 U 1.1 B LT 1 U 1.2 B 

N/A N/A N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A N/A N/A 

LT 8 U N/A LT 2.1 U LTO.3 U LTO.3N*U LT 1 N*U LT 0.9 U 

N/A N/A N/A N/A N/A N/A N/A 

LT 8 U N/A LT2.1 U LTO.3 U LTO.3 U LT 1 U 1.4 B 

N/A N/A N/A N/A N/A N/A NlA 

LT 8 U N/A LT 2.1 U 0.780 B LT 0.3 U LT 1 U LT 0.9 U 

N/A N/A N/A N/A N/A N/A N/A 

N/A N/A NlA N/A N/A N/A N/A 

LT 8 U N/A LT 2.1 U 2.1 B LTO.3 U LT 1 U 1 B 

N/A N/A N/A N/A N/A N/A N/A 

LT 8 U N/A 2.5B 0.4 B 0.840 B LT 1 U LT 0.9 U 

LT 8 U N/A 2.5 B LT 0.3 U LTO.3 U LT 1 U LT 0.9 U 

N/A N/A N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A N/A N/A 

LT8 U N/A LT 2.1 U LTO.3 U LT 0.3 U LT 1 U LT 0.9 U 

N/A N/A N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A N/A N/A 

LT 8 U N/A LT 2.1 U 0.330 B LT 0.3 U LT 1 U 1.5 B 

N/A NlA N/A N/A N/A N/A N/A 
-

Page 6 of 10 

MERCURY ~NIUM SILVER 

N/A N/A N/A _. 
N/A N/A N/A 

--------
N/A N/A N/A 

1-------~--.--t------
N/A N/A ' N/A 
N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 

--1------ ------
LTO.l U LT 3.4 U LT 1 U 

LTO.l U LT 3.4 U LT 1 U 

N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 

LTO.l U LT 3.4 U LT 1 U 

N/A N/A N/A --
N/A N/A N/A 

0.180 N LT 3.4 U 1.6 B 

N/A N/A N/A 
N/A N/A N/A 

LT 0.1 U LT 3.4 U 1.3 B 

N/A N/A N/A 
--r-----. 

LTO.l U LT 3.4 U LT 1 U 

N/A N/A N/A 

LTO.l U LT 3.4 U LT 1 U 

N/A N/A N/A 

N/A N/A N!A 

LT 1 U LT 3.4 U LT 1 U 
.-

N/A N/A N/A 

LT 0.1 U LT 3.4 U LT 1 U 
.-

LTO.l U LT 3.4 U LT 1 U 
--~--

N/A N/A N/A 
-----~ _._-----

N/A N/A N/A ._. __ .-
N/A N/A N/A 

--
0.250 B r-!:.T 3.4 U I LT~ --

N/A N/A N/A 
--r-- -----

N/A N/A N/A 
--_.-

N/A N/A N/A 

LTO.l U LT 3.4 U 

I 
LT 1 U 

N/A N/A N/A 

06/26/2000 



T. .: E-2 
MINE FILL A INITIAL CHARACTERIZATION QC SAMPLE RESULTS 

NSWCCRANE 

SITE SAMPLE 1.1-DICHLOROETHANE 1,2-DICHLOROETHANE MEK MIBK ACETONE CHLOROFORM 

10 DATE UNITS 

MFAT0401 04/0211998 UG/L LT 5 U 

MFAB0406 04/06/1998 UG/L N/A 

MFAT0406 04/06/1998 UG/L LT 5 U 

MFAT0408 04/08/1998 UG/L LT5 U 

ICSRB042498 04/24/1998 UG/L N/A 

ICSTB042498 04/24/1998 UG/L LT5 U 

TRIP051198 05/1111998 UG/L LT 5 U 

MFAICST0514 05/14/1998 UG/L LT 5 U 

MFAT0527981 05/27/1998 UG/L LT5 U 

MFAR-0528 05128/1998 UGIL N/A 

MFAT0528 05/28/1998 UG/L LT5 U 

MFAT0529 05/29/1998 UGIL LT5 U 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

LT 5 U 

N/A 

LT 5 U 

LT 5 U 

N/A 

LT 5 U 

LT5 U 

LT5 U 

LT 5 U 

N/A 

LT5 U 

LT5 U 

LT 10 U LT 10 U LT 10 U 1 J 

N/A N/A N/A N/A 

LT 10 U LT 10 U LT 10 U 1 J 

LT 10 U LT 10 U LT 10 U 1 J 

N/A N/A N/A N/A 

LT 10 U LT 10 U LT 10 U 1 J 

LT 10 U LT 10 U LT 10 U LT5 U 

LT 10 U LT 10 U 59 LT5 U 

LT 5 U LT 5U LT5 U LT5 U 

N/A N/A N/A N/A 

LT 5 U LT 5 U LT5 U LT5 U 

LT 5U LT5 U LT 5 U LT5 U 
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METHYLENE CHLORIDE TOLUENE XYLENES 

LT 5 U LT 5 U LT 5 U 
f--------

N/A N/A N/A , -- ------ -----
LT 5 U LT 5 U LT 5 U 

-------------
LT 5 U LT 5 U LT 5 U 

N/A N/A N/A 
-

LT 5 U LT 5 U LT 5 U 
--c---~---

LT 5 U LT 5 U LT 5 U 
-- --------

LT 5 U LT 5 U LT 5 U 
----

LT 5 U LT 5 U LT5 U 
--f--

N/A N/A N/A 
--1-----

LT 5 U LT 5 U LT 5 U 

LT5 U LT5 U LT 5 U 
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SITE SAMPLE DNB 

10 DATE UNITS 

MFAT0401 04/0211998 UG/L N/A 

MFAB0406 04/06/1998 UG/L LT 4 U 

MFAT0406 04/06/1998 UG/L N/A 

MFAT0408 04/08/1998 UG/L N/A 

ICSRB042498 04/24/1998 UG/L LT 4 U 

ICSTB042498 04/24/1998 UG/L N/A 

TRIP051198 05/1111998 UG/L N/A 

MFAICST0514 05/14/1998 UG/L N/A 

MFAT0527981 05/27/1998 UG/L N/A 

MFAR-0528 05/28/1998 UGIL LT 4 U 

MFAT0528 05/28/1998 UG/L N/A 

MFAT0529 05/29/1998 UG/L N/A 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE E-2 
MINE FILL A INITIAL CHARACTERIZATION QC SAMPLE RESULTS 

-NSWC CRANE 

HMX NITROBENZENE PETN RDX TNB TETRYL TNT 2,4-DNT 

N/A N/A N/A N/A N/A N/A N/A N/A 

LT 13 U LT 7 U N/A -LT 14 U LT 7.3 U LT 10 U LT 6.4 U LT 5.7 U 

N/A N/A N/A N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A N/A N/A N/A 

LT 13 U LT 7 U LT20 U LT 14 U LT 7.3 U LT 10 U LT 6.4 U LT 5.7 U 

N/A N/A N/A N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A N/A N/A N/A 

LT 13 U LT7 U LT20 U LT 14 U LT 7.3 U LT 10 U LT 6.4 U LT 5.7 U 

N/A N/A N/A N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A N/A N/A _I'J/~ ---- --
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2,6-DNT 2-Am DNT 4-Am DNT 2-NT 3-NT 
--------- ------

--f----
N/A N/A N/A N/A N/A 

-------
LT 9.4 U LT 12 U LT 7 U LT 12 U LT 7.9 U 

I 
N/A N/A N/A N/A N/A I 

N/A N/A N/A N/A N/A 

LT 9.4 U LT 12 U LT 7 U LT 12 U LT 7.9 U! 

N/A N/A N/A N/A N/A 
----

N/A N/A N/A N/A N/A 
----- ----------

N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A 
------ -----

LT 9.4 U LT 12 U LT7 U LT 12 U LT 7.9 U 
------

N/A N/A N/A N/A N/A 
--------

L.... N/A N/A N/A ~A_ N/A 
-------
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SITE SAMPLE 

10 DATE UNITS 

MFAT0401 04/0211998 UG/L 

MFAB0406 04/06/1998 UG/L 

MFAT0406 04/06/1998 UG/L 

MFAT0408 04/08/1998 UG/L 

ICSRB042498 04/24/1998 UGIL 

ICSTB042498 04/24/1998 UGIL 

TRIP051198 05/1111998 UG/L 

MFAICST0514 05/14/1998 UG/L 

MFAT0527981 05/27/1998 UG/L 

MFAR-0528 05/28/1998 UG/L 

MFAT0528 05/28/1998 UG/L 

MFAT0529 05/29/1998 UG/L 

NSWC Crane - SWMU 12116 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

T : E-2 
MINE FILL A INITIAL CHARACI cRIZA TION QC SAMPLE RESULTS 

NSWC CRANE 

4-NT ALUMINUM ARSENIC BARIUM CADMIUM CHROMIUM LEAD 

N/A N/A N/A N/A N/A N/A N/A 

LT 8 U N/A LT 2.1 U LTO.3 U LT 0.3 U LT 1 U LT 0.9 U 

N/A N/A N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A N/A N/A 

LT 8 U 35.2 B LT 2.1 U 0.580 B LT 0.3 U LT 1 U 1.3 B 

N/A N/A N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A N/A N/A 

LT 8 U 65.5 B LT 2.9 U 3.3 B LTO.3 U LTO.7 U 2.1 B 

N/A N/A N/A N/A N/A N/A N/A 

N/A N/A N/A N/A N/A N/A N/A 
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I MERCURY SELENIUM SILVER 

I 
N/A N/A N/A 

"-

LTO.l U LT 3.4 U LT 1 U 

N/A N/A N/A 
-------

N/A N/A N/A 
, 

L T 0.1 ·U LT 3.4 U LT 1 U 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

N/A N/A N/A 

LT 0.1 U LT 3.1 U LT 1.4U 

N/A N/A N/A 

N/A N/A N/A 

06/26/2000 



TABLE E-2 
MINE FILL A INITIAL CHARACTERIZATION QC SAMPLE RESULTS 

NSWC CRANE 

Notes: 

• - Duplicate analysis not within control limits . 
•• - Value to be used for comparison after 4/13/98 (comparable to TCLP value times 20) 

B (organics) - Detected in corresponding method blank 
B (metals) - Reported value is greater than instrument detection limit but less. than reporting limit 

D - Secondary dilution required for analysis 

E (organics) - Value is greater than highest calibration standard 
E (metals) - Serial dilution performed on sample and was outside of acceptable limits 

J - Estimated value 

MEK - Methyl Ethyl Ketone 
MIBK - Methyl Isobutyl Ketone 
N - Spike sample recovery not within control limits 

N/A - Not Analyzed 
P - Greater than 40% difference detected between the two GC columns 

U - not detected 

UG/KG - micrograms per kilogram 

UG/L - micrograms per liter 

Values BOLD are above reporting limits 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report Page 10 of 10 06/26/2000 







APPENDIX F 

SURVEYED DRAWINGS 

TITLE 
Mine Fill A - Building 158/159 
(Before Excavation) 

Mine Fill A - Building 157 
(Before Excavation) 

Mine Fill A - Building 153/154 
(Before Excavation) 

Mine Fill A - Building 152 
(Before Excavation) 

Mine Fill A - Sample Locations and Excavated Area, 
Building 158/159 (West side of Building) 

Mine Fill A - Sample Locations and Excavated Area, 
Building 158/159 (East side of Building) 

Mine Fill A - Sample Locations and Excavated Area, 
Building 157 (West side of Building) 

Mine Fill A - Sample Locations and Excavated Area, 
Building 157 (East side of Building) 

Mine Fill A - Sample Locations and Excavated Area, 
Building 153/154 

Mine Fill A - Building 152 
(Sample Locations and Excavated Area - west side of Building) 

Mine Fill A - Sample Locations & Excavation Area @ Building 152 
(East side of Building) 

Mine Fill A - Building 157, As-Built Locations Done June 7, 1999 
Backfill Locations (West side of Building) 

Mine Fill A - Building 157, As-Built Locations Done October 20, 1999 
Backfill Locations (East side of Building) 

Mine Fill A - Building 158/159, As-Built Locations Done October 21,00 
Backfill Locations 

Mine Fill A - Building 153/154, As-Built Locations Done October 21,00 
Backfill Locations 

Mine Fill A - Bulding 152, As-Built Locations Done October 18, 1999 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report F-1 

DATE 
June 12, 1995 
Revised 3/1/99 and 4/14/99 

June 12, 1995 
Revised 3/1/99 and 4/14/99 

June 12, 1995 
Revised 3/1/99 and 4/14/99 

June 12, 1995 
Revised 3/1/99 and 4/14/99 

April 13, 1999 

December 30, 1998 

May 12,1999 

June 24, 1999 

October 28, 1998 

July 12, 1999 

March 1, 1999 

May 12, 1999 

October 29, 1999 

October 30,2000 

October 30,2000 

November 7,2000 

10/27/2000 









FIGURE· 

G1 

G2 

G3 

G4 

APPENDIXG 

POST-EXCAVATION GRID SAMPLE LOCATION DRAWINGS 

TITLE 

PES RESULTS, MINE FILL A, BUILDING 153/154 

PES RESULTS, MINE FILL A, BUILDING 158/159 

PES RESULTS, MINE FILL A, BUILDING 152 

PES RESULTS, MINE FILL A, BUILDING 157 

NSWC Crane - SWMU 12116 
Removal and Bioremediation of MFA Material 
Interim Measures Report G-1 06/26/2000 









APPENDIX H 

POST-EXCAVATION SAMPLE RESULTS 

TABLE PAGES 

H-1 Mine Fill A Post-Excavation Sample Results .................................. 45 pages 

H-2 Mine Fill A Post-Excavation QC Sample Results ................................ 4 pages 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report H-1 06/26/2000 





ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 
ID DATE NUMBER (inches) 

MPSPES05 08/29/97 1 6 - 12 
MPSPES06 08/29/97 1 12 - 18 
MPSPES07 08/29/97 2 6 - 12 
MPSPES08 08/29/97 2 12 - 18 
MFAPES009 07/22198 148 0-6 
MFAPES010 07/22198 148 6-6 
MFAPES011 07/22198 147 0-6 
MFAPES012 07/22198 147 6-6 
MFAPES013 07/22198 146 0-6 

MFAPES013FD 07/22198 146 0-6 . 
MFAPES014 07/22198 146 6-6 
MFAPES015 07/22198 145 0-6 
MFAPES016 07/22198 145 6-6 
MFAPES017 07/22198 41 0-6 
MFAPES018 07/22198 41 6-6 
MFAPES019 07/22198 42 0-6 
MFAPES020 07/22198 42 6-6 
MFAPES021 07/22198 144 0-6 
MFAPES022 07/22198 144 6-6 
MFAPES025 08/03/98 136 0-6 
MFAPES026 08/03/98 136 6-6 
MFAPES027 09/08/98 20 0-6 
MFAPES028 09/08/98 20 6-6 
MFAPES029 09/08/98 22 0-6 
MFAPES030 09/08/98 22 6-6 
MFAPES031 09/08/98 140 0-6 
MFAPES032 09/08/98 140 6-6 
MFAPES033 09/08/98 140 Sidewall 
MFAPES034 09/08/98 140 Sidewall 
MFAPES035 09/08/98 163 0-6 

MFAPES035FD 09/08/98 163 0-6 
MFAPES036 09/08/98 163 6-6 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE H-1 
MINE FILL A POST-EXCAVATION SAMPLE RESULTS 

NSWCCRANE 

VOLATILES 
METHYLENE 

MEK MIBK ACETONE CHLORIDE 
27,000,000 2,800,000 8,800,000 18,000 
7,100,000 770,000 2,000,000 7,800 

UG/KG UG/KG UG/KG UG/KG 
SAMPLED ··4,000,000 

BY 

MK N/A N/A N/A N/A 
MK 6U 12 U 120 B 4J 
MK N/A N/A N/A N/A 
MK 6U 12 U 200B 5J 
MK N/A N/A N/A N/A 
MK 4J 11 U 200B 5U 
MK N/A N/A N/A N/A 
MK 4U 10 U 13 B 4U 
MK N/A N/A N/A N/A 
MK N/A N/A N/A N/A 
MK 6U 12 U 16 B 6U 
MK N/A N/A N/A N/A 
MK 4U 10 U 27 B 4U 
MK N/A N/A N/A N/A 
MK 4U 10 U 51 B 4U 
MK N/A N/A N/A N/A 
MK 7U 15 U 70B 7U 
MK N/A N/A N/A N/A 
MK 6U 11 U 11 U 6U 
MK N/A N/A N/A N/A 
MK 6U 6U 12 4 JB 
MK N/A N/A N/A N/A 
MK 5U 11 U 10 J 5U 
MK N/A N/A N/A N/A 
MK 5l,J 11 U 15 5U 
MK N/A N/A N/A N/A 
MK 6U 12 U 16 6U 
MK N/A N/A N/A N/A 
MK 5U 11 U 11 U 5U 
MK N/A N/A N/A N/A 
MK N/A N/A N/A N/A 
MK 4U 10 U 21 4U -
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EXPLOSIVES 

TOLUENE XYLENES DNB 
880,000 320,000 68,000 
790,000 320~600 6,500 
UG/KG UG/KG UG/KG 

N/A N/A 250 U 
.6U 6U N/A 
N/A N/A 250 U 
6U 6U N/A 
N/A N/A 25(i'O-

5U 5U N/A 
N/A N/A 250 U 
4U 4U N/A 
N/A N/A 250 U 
N/A N/A 250 U 
6U 6U N/A 
N/A N/A 250 U 
4U 4U N/A 
N/A N/A 250 U 
4U 4U N/A 
N/A N/A 250 U 
7U 7U N/A 
N/A N/A 250 U 
6U 6U N/A 
N/A N/A 250 U 
6U 6J N/A 
N/A N/A 250 U 
5U 5U N/A 
N/A N/A 250 U 
5U 5U N/A 
N/A N/A 250 U 
6U 6U N/A 

--
N/A f'l/A 250 U 
5U 5U N/A 
N/A N/A 250 U 
N/A N/A 250 U 
4U I 4U N/A 
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ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 
ID DATE NUMBER (inches) 

MPSPES05 08/29/97 1 6 - 12 
MPSPES06 08/29/97 1 12 - 18 
MPSPES07 08/29/97 2 6 - 12 
MPSPES08 08/29/97 2 12 - 18 
MFAPES009 07/22/98 148 0-6 
MFAPES010 07/22/98 148 6-6 
MFAPES011 07/22198 147 0-6 
MFAPES012 07/22198 147 6-6 
MFAPES013 07/22198 146 0-6 

MFAPES013FD 07/22/98 146 0-6 
MFAPES014 07/22198 146 6-6 
MFAPES015 07/22198 145 0-6 
MFAPES016 07/22198 145 6-6 
MFAPES017 07/22198 41 0-6 
MFAPES018 07/22198 41 6-6 
MFAPES019 07/22198 42 0-6 
MFAPES020 07/22/98 42 6-6 
MFAPES021 07/22198 144 0-6 
MFAPES022 07/22198 144 6-6 
MFAPES025 08/03/98 136 0-6 
MFAPES026 08/03/98 136 6-6 
MFAPES027 09/08/98 20 0-6 
MFAPES028 09/08/98 20 6-6 
MFAPES029 09/08/98 22 0-6 
MFAPES030 09/08/98 22 6-6 
MFAPES031 09/08/98 140 0-6 
MFAPES032 09/08/98 140 6-6 
MFAPES033 09/08/98 140 Sidewall 
MFAPES034 09/08/98 140 Sidewall 
MFAPES035 09/08/98 163 0-6 

MFAPES035FD 09/08/98 163 0-6 
MFAPES036 09/08/98 163 6-6 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE H-1 
MINE FILL A POST-EXCAVATION SAMPLE RESULTS 

NSWCCRANE 

EXPLOSIVES 

HMX NITROBENZENE PETN RDX 
34,000,000 94,000 250 17,000 
3,300,000 18,000 250 4,000 

UG/KG UG/KG UG/KG UG/KG 

SAMPLED ·°40,000 
BY 

MK 4,800 260 U N/A 33,800 OJ 
MK N/A N/A N/A N/A 
MK 5,030 260 U N/A 22800 
MK N/A N/A N/A N/A 
MK 1,450 J 260 U 250 U 2,770 
MK N/A N/A N/A N/A 
MK 2,580 260 U 250 U 4,510 
MK N/A N/A N/A N/A 
MK 2,560 260 U 250 U 6,670 
MK 2,680 260 U 250 U 7,970 
MK N/A N/A N/A N/A 
MK 2,420 260 U 250 U 7,600 
MK N/A- N/A N/A N/A 
MK 2,700 260 U 250 U 10,200 
MK N/A N/A N/A N/A 
MK 2,570 260 U 250 U 6,780 
MK N/A N/A N/A N/A 
MK 2,550 260 U 250 U 6,890 
MK N/A N/A N/A N/A 
MK 2,200 U 260 U 250 U 1,000 U 

MK N/A N/A N/A N/A 

MK 1,200 J 260 U 250 U 4,610 
MK N/A N/A N/A N/A 
MK 822 J 260 U 250 U 2,030 
MK N/A N/A N/A N/A 
MK 1,550 J 260 U 250 U 6,140 
MK N/A N/A N/A N/A 
MK 4,600 260 U 250 U 1,000 U 
MK N/A N/A N/A N/A 
MK 2,050 J 260 U 250 U 10,700 
MK 1,710J 260 U 250 U 5,860 
MK N/A N/A N/A N/A 
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T-------- - ----

TNB TETRYL TNT 
34,000-- 6,800,000 -64,000-

---3,300 650,000 15,000 
UG/KG UG/KG IJG/KG--

-
250 U 650 U 250 U 
N/A N/A N/A 

250U 650 U 250 U 
-

N/A N/A N/A 
250 U---- 650 U 250 U 
N/A N/A N/A 

250 U 650 U 250 U 
N/A N/A N/A 

250 U 650 U 250 U 
250 U 650 U 250 U 
N/A N/A N/A 

I 250 U 650 U 250 U 
N/A N/A N/A I 

250 U 650 U 103 J 

--I N/A N/A N/A 
250 U 650 U 250 U 

I 

N/A N/A N/A I 

250 U 650 U 250 U I 

N/A N/A N/A -I 
___ I 

250 U 650 U 250 U 
N/A N/A N/A 

250 U 650 U 250 U ._---
N/A N/A N/A 

250 U 650 U 168 J 
N/A N/A N/A 

250 U 650 U 250 U 
-

N/A N/A N/A 
-

250 U 650 U 250 U 
N/A N/A N/A 

250 U 650 U 250 U 
250 U 650 U 250 U 
N/A N/A N/A 
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ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 
ID DATE NUMBER (inches) 

MPSPES05 08/29/97 1 6 - 12 
MPSPES06 08/29/97 1 12 - 18 
MPSPES07 08/29/97 2 6 - 12 
MPSPES08 08/29/97 2 12 - 18 
MFAPES009 07/22198 148 0-6 
MFAPES010 07/22198 148 6-6 
MFAPES011 07/22198 147 0-6 
MFAPES012 07/22198 147 6-6 
MFAPES013 07/22198 146 0-6 

MFAPES013FD 07/22198 146 0-6 
MFAPES014 07/22198 146 6-6 
MFAPES015 07/22198 145 0-6 
MFAPES016 07/22198 145 6-6 
MFAPES017 07/22198 41 0-6 
MFAPES018 07/22198 41 6-6 
MFAPES019 07/22198 42 0-6 
MFAPES020 07/22198 42 6-6 
MFAPES021 07/22198 144 0-6 
MFAPES022 07/22198 144 6-6 
MFAPES025 08/03/98 136 0-6 
MFAPES026 08/03/98 136 6-6 
MFAPES027 09/08/98 20 0-6 
MFAPES028 09/08/98 20 6-6 
MFAPES029 09/08/98 22 0-6 
MFAPES030 09/08/98 22 6-6 
MFAPES031 09/08/98 140 0-6 
MFAPES032 09/08/98 140 6-6 
MFAPES033 09/08/98 140 Sidewall 
MFAPES034 09/08/98 140 Sidewall 
MFAPES035 09/08/98 163 0-6 

MFAPES035FD 09/08/98 163 0-6 
MFAPES036 09/08/98 163 6-6 

--

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE H-1 
MINE FILL A POST-EXCAVATION SAMPLE RESULTS 

NSWCCRANE 
EXPLOSIVES 

2,4-DNT 2,6-DNT 2-Am DNT 4-Am DNT 
1,400,000 680,000 1,400,000 680,000 
130,000 65,000 130,000 65,000 
UG/KG UG/KG UG/KG UG/KG 

SAMPLED 
BY 

MK 250 U 260 U 250 U 250 U 
MK N/A N/A N/A N/A 
MK 250 U 260 U 250 U 250 U 
MK N/A N/A N/A N/A 
MK 250 U 260 U 250 U 250 U 
MK N/A N/A N/A N/A 
MK 250 U 260 U 250 U 250 U 
MK N/A N/A N/A N/A 
MK 250 U 260 U 250 U 250 U 
MK 250 U 260 U 250 U 250 U 
MK N/A N/A N/A N/A 
MK 250 U 260 U 310 250 U 
MK N/A N/A N/A N/A 
MK 250 U 260 U 250 U 250 U 
MK N/A N/A N/A N/A 
MK 250 U 260 U 250 U 250 U 
MK N/A N/A N/A N/A 
MK 250 U 260 U 250 U 250 U 
MK N/A N/A N/A N/A 
MK 250 U 260 U 250 U 250 U 
MK N/A N/A N/A N/A 
MK 250 U 260 U 250 U 250 U 
MK N/A N/A N/A N/A 
MK 250 U 260 U 250 U 250 U 
MK N/A N/A N/A N/A 
MK 250 U 260 U 67.400 J 250 U 
MK N/A N/A N/A N/A 
MK 250 U 260 U 250 U 250 U 
MK N/A N/A N/A N/A 
MK 250 U- 260 U 250 U 250 U 
MK 250 U 260 U 250 U 250 U 
MK N/A N/A N/A N/A 

---- - ---

Page 3 of 45 

METALS 

2-NT 3-NT 4-NT ALUMINUM 
6,800,000 6,800,000 6,800,000 100,000,000 
650,000 650,000 650,060 - 77,000,000 
UG/KG UG/KG UG/KG UG/KG 

I 
250 U 250 U 250 U N/A , 

N/A N/A N/A N/A 
I 250 U 250 U 250 U N/A 

N/A N/A N/A N/A j 
250 U 250 U 250 U 8,410,000 • 
N/A N/A N/A N/A • 

250 U 250 U 250 U 8,900,000 • 
i 

N/A N/A N/A N/A ' 
250 U 250 U 250 U 12,200,000' I 
250 U 250 U 250 U 14,200,000' I 

N/A N/A N/A N/A ::::J 
250 U 250 U 250 U 11,700,000 • 
N/A N/A N/A N/A 

250 U 250 U 250 U 13,200,000 • 
N/A N/A N/A N/A 

250 U 250 U 250 U ~3,500,000 .-
N/A N/A N/A N/A 

250 U 250 U 250 U 10,800,000 • 
N/A N/A N/A N/A 

250 U 250 U 250 U 12,900,000 
N/A N/A N/A f--- N/A 

250 U . 250 U 250 U 12,500,000 
N/A N/A N/A N/A 

250 U 250 U 250 U 13,500,000 
N/A N/A N/A N/A 

250 U 250 U 250 U 11,600,000 
N/A N/A N/A N/A 

250 U 250 U 250U 19,700,000 
N/A N/A N/A N/A 

250 U 250 U 250 U 15,200,000 
250 U 250 U 250 U '13,800,000 
N/A N/A N/A N/A 
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ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 
ID DATE NUMBER (inches) 

MPSPES05 08/29/97 1 6 -12 
MPSPES06 08/29/97 1 12 - 18 
MPSPES07 08/29/97 2 6 -12 
MPSPES08 08/29/97 2 12 - 18 
MFAPES009 07/22198 148 0-6 
MFAPES010 07/22198 148 6-6 
MFAPES011 07/22198 147 0-6 
MFAPES012 07/22198 147 6-6 
MFAPES013 07/22198 146 0-6 

MFAPES013FD 07/22198 146 0-6 
MFAPES014 07/22198 146 6-6 
MFAPES015 07/22198 145 0-6 
MFAPES016 07/22198 145 6-6 
MFAPES017 07/22198 41 0-6 
MFAPES018 07/22198 41 6-6 
MFAPES019 07/22198 ·42 0-6 
MFAPES020 07/22198 42 6-6 
MFAPES021 07/22198 144 0-6 
MFAPES022 07/22198 144 6-6 
MFAPES025 08/03/98 136 0-6 
MFAPES026 08/03/98 136 6-6 
MFAPES027 09/08/98 20 0-6 
MFAPES028 09/08/98 20 6-6 
MFAPES029 09/08/98 22 0-6 
MFAPES030 09/08/98 22 6-6 
MFAPES031 09/08/98 140 0-6 
MFAPES032 09/08/98 140 6-6 
MFAPES033 09/08/98 140 Sidewall 
MFAPES034 09/08/98 140 Sidewall 
MFAPES035 09/08/98 163 0-6 

MFAPES035FD 09/08/98 163 0-6 
MFAPES036 09/08/98 163 6-6 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE H-1 
MINE FILL A POST-EXCAVATION SAMPLE RESULTS 

NSWCCRANE 

METALS 

ARSENIC BARIUM CADMIUM CHROMIUM LEAD 
2,400 100,000,000 850,000 450,000 1,000,000 
320 5,300,000 38,000 210,000 400,000 

UG/KG UG/KG UG/KG UG/KG UG/KG 

SAMPLED **2,000,000 **20,000 **100,000 **100,000 
BY 

MK N/A 89,100 470B 16,200 14,700 
MK N/A N/A N/A N/A N/A 
MK N/A 95,700 390 B 14,700 14,700 
MK N/A N/A N/A N/A N/A 
MK N/A 48,500 30 U 11,200 9,600 B 
MK N/A N/A N/A N/A N/A 
MK N/A 68,100 40 U 16,400 11,500 B 
MK N/A N/A N/A N/A N/A 
MK N/A 61,800 30 U 13,200 10,700 B 
MK N/A 56,300 30 U 16,700 10,600 B 
MK N/A N/A N/A N/A N/A 
MK N/A 95,000 30 U 18,000 11,200 B 
MK N/A N/A N/A N/A N/A 
MK N/A 75,500 30 U 20,400 11,400 
MK N/A N/A N/A N/A N/A 
MK N/A 84,600 30 U 16,500 9,600 B 
MK N/A N/A N/A N/A N/A 
MK N/A 50,900 30 U 12,900 9,000 B 
MK N/A N/A N/A N/A N/A 
MK N/A 79,900 290 B 20,900 9,700 B 
MK N/A N/A N/A N/A N/A 
MK N/A 295,000 40 U 17,500 N* 9,500 B 
MK N/A N/A N/A N/A N/A 
MK N/A 80,300 30 21,100 N* 36,800 
MK N/A N/A N/A N/A N/A 
MK N/A 189,000 30 U 18,900 N* 10,400 B 
MK N/A N/A N/A N/A N/A 
MK N/A 65,300 30 U 24,200 N* 14,500 B 
MK N/A N/A N/A N/A N/A 
MK N/A 48,400 30 33,100 N* 12,800 B 
MK N/A 48,700 30 U 25,300 N* 14,700 B 
MK N/A N/A N/A N/A N/A 
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! 

MERCURY SELENIUM SILVER 
510,000 8,500,000 8,500,000 
23,000 380,000 380,000 

--
UG/KG UG/KG UG/KG 
**4,000 

N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 

40 NU N/A N/A 
N/A N/A N/A 

40 NU N/A ---- N/A 

N/A N/A N/A 
40 NU N/A N/A 
70 N N/A N/A 
N/A N/A N/A 

40 NU N/A N/A 
N/A N/A N/A 

40 NU N/A N/A 
N/A N/A N/A 

40NU N/A N/A 
N/A N/A N/A 

40 NU N/A N/A 
N/A N/A N/A 
40 U N/A N/A 
N/A N/A N/A 

40 NU N/A N/A 
N/A N/A N/A 

40 NU N/A N/A 
N/A N/A N/A 

40 NU N/A N/A 
N/A N/A N/A 

120 N N/A N/A 
N/A N/A N/A 
70 N N/A N/A 

40NU N/A N/A 
N/A N/A N/A 

06/26/2000 



ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 
ID DATE NUMBER (inches) 

MFAPES037 09/09/98 163 Sidewall 
MFAPES038 09/09/98 163 Sidewall 
MFAPES039 09/09/98 164 0-6 
MFAPES040 09/09/98 164 6-6 
MFAPES041 09/09/98 164 Sidewall 
MFAPES042 09/09/98 164 Sidewall 
MFAPES043 09/09/98 165 0-6 
MFAPES044 09/09/98 165 6-6 
MFAPES045 09/09/98 165 Sidewall 
MFAPES046 09/09/98 165 Sidewall 
MFAPES047 09/10/98 176 0-6 
MFAPES048 09/10/98 176 6-6 
MFAPES049 09/10/98 176 Sidewall 
MFAPES050 09/10/98 176 Sidewall 
MFAPES051 09/10/98 176 Sidewall 
MFAPES052 09/10/98 176 Sidewall 
MFAPES053 09/10/98 176 Sidewall 
MFAPES054 09/10/98 176 Sidewall 
MFAPES055 09/10/98 166 0-6 
MFAPES056 09/10/98 166 6-6 

MFAPES057 09/14/98 166 Sidewall 
MFAPES058 09/14/98 166 Sidewall 
MFAPES059 09114/98 166 Sidewall 
MFAPES060 09/14/98 166 Sidewall 
MFAPES061 09/14/98 167 0-6 
MFAPES062 09/14/98 167 6-6 
MFAPES063 09114/98 167 Sidewall 
MFAPES064 09/14/98 167 Sidewall 
MFAPES065 09114/98 167 Sidewall 
MFAPES066 09/14/98 167 Sidewall 
MFAPES067 09/30/98 18 0-6 

MFAPES067FD 09/30/98 18 0-6 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE H-1 
MINE FILL A POST-EXCAVATION SAMPLE RESULTS 

NSWCCRANE 

VOLATILES 
METHYLENE 

MEK MIBK ACETONE CHLORIDE 
27,000,000 2,800,000 8,800,000 18,000 
7,100,000 770,000 2,000,000 7,800 

UG/KG UG/KG UG/KG UG/KG 
SAMPLED **4,000,000 

BY 

MK N/A N/A N/A N/A 
MK 4U 10 U 7J 4U 
MK N/A N/A N/A N/A 
MK 4U 9U 27 4U 
MK N/A N/A N/A N/A 
MK 5U 9U 44 5U 
MK N/A N/A N/A N/A 
MK 4U 9U 14 4U 
MK N/A N/A N/A N/A 
MK 4U 9U 14 4U 
MK N/A N/A N/A N/A 
MK 5U 5U 52 5U 
MK N/A N/A N/A N/A 
MK 5U 5U 29 5U 
MK N/A N/A N/A N/A 
MK 10 U 10 U 10 U 10 U 
MK N/A N/A N/A N/A 
MK 6U 6U 35 6U 
MK N/A N/A N/A N/A 
MK 5U 5U 3J 5U 

MK N/A N/A N/A N/A 

MK 7U 7U 7U 7U 
MK N/A N/A N/A N/A 
MK 5U 5U 2J 5 
MK N/A N/A N/A N/A 
MK 5U 5U 12 5J 
MK N/A N/A N/A N/A 
MK 5U 5U 5U 5U 
MK N/A N/A N/A N/A 
MK 6U 6U 10 6 
MK N/A N/A N/A N/A 

MK N/A N/A N/A N/A 
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EXPLOSIVES 

TOLUENE XYLENES DNB 
880,000 320,000 68,000 
790,000 320,000 6,500 I 
UG/KG UG1~ f- UG/~ 

N/A N/A 250 U 
4U 5U N/A 
N/A N/A 250 U 
4U 4U N/A 
N/A N/A 250 U 
5U 5U N/A 
N/A N/A 250 U 
4U 4U N/A 
N/A N/A 250 U 
4U 4U N/A 
N/A N/A 250 U 

-"---
5U 5U N/A 
N/A N/A 250 U 
5U 5U N/A 
N/A N/A 250 U 
10 U 10 U N/A 
N/A N/A 250 U 
6U 6U N/A 
N/A N/A 250 U 
5U 5U N/A 

N/A N/A 250 U 
7U 7U N/A 
N/A N/A 250 U 
5U 5U N/A 
N/A N/A 250 U -----
5U 5U N/A 
N/A N/A 250 U 
5U 5U N/A 
N/A N/A 250 U 
6U 6U-f-------

N/A 
N/A N/A 250 U 
N/A N/A 250 U 

06/26/2000 



ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 
ID DATE NUMBER (inches) 

MFAPES037 09/09/98 163 Sidewall 
MFAPES038 09/09/98 163 Sidewall 
MFAPES039 09/09/98 164 0-6 
MFAPES040 09/09/98 164 6-6 
MFAPES041 09/09/98 164 Sidewall 
MFAPES042 09/09/98 164 Sidewall 
MFAPES043 09/09/98 165 0-6 
MFAPES044 09/09/98 165 6-6 
MFAPES045 09/09/98 165 Sidewall 
MFAPES046 09/09/98 165 Sidewall 
MFAPES047 09/10/98 176 0-6 
MFAPES048 09/10/98 176 6-6 
MFAPES049 09/10/98 176 Sidewall 
MFAPES050 09/10/98 176 Sidewall 
MFAPES051 09/10/98 176 Sidewall 
MFAPES052 09/10/98 176 Sidewall 
MFAPES053 09/10/98 176 Sidewall 
MFAPES054 09/10/98 176 Sidewall 
MFAPES055 09/10/98 166 0-6 
MFAPES056 09/10/98 166 6-6 
MFAPES057 09/14/98 166 Sidewall 
MFAPES058 09/14/98 166 Sidewall 
MFAPES059 09/14/98 166 Sidewall 
MFAPES060 09/14/98 166 Sidewall 
MFAPES061 09/14/98 167 0-6 
MFAPES062 09/14/98 167 6-6 
MFAPES063 09/14/98 167 Sidewall 
MFAPES064 09/14/98 167 Sidewall 
MFAPES065 09/14/98 167 Sidewall 
MFAPES066 09/14/98 167 Sidewall 
MFAPES067 09/30/98 18 0-6 

MFAPES067FD 09/30/98 18 0-6 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE H-1 
MINE FILL A POST-EXCAVATION SAMPLE RESULTS 

NSWCCRANE 

EXPLOSIVES 

HMX NITROBENZENE PETN RDX 
34,000,000 94,000 250 17,000 
3,300,000 18,000 250 4,000 

UG/KG UG/KG UG/KG UG/KG 
SAMPLED **40,000 

BY 

MK 5,150 260 U 250 U 227 JP 
MK N/A N/A N/A N/A 
MK 3,350 260 U 250 U 10,600 
MK N/A N/A N/A N/A 
MK 6,760 260U 250 U 549 J 
MK N/A N/A N/A N/A 
MK 2,740 260 U 250 U 4,570 
MK N/A N/A N/A N/A 
MK 3,830 260 U 250 U 1,000 U 
MK N/A N/A N/A N/A 
MK 3,300 260 U 250 U 4,560 
MK N/A N/A N/A N/A 
MK 8,950 260 U 250 U 1,000 U 
MK N/A N/A N/A N/A 
MK 2,040 J 260 U 250 U 1,000 U 
MK N/A N/A N/A N/A 
MK 6,050 260 U 250 U 115 JP 
MK N/A N/A N/A N/A 
MK 3,860 260 U 250 U 5,860 
MK N/A N/A N/A N/A 
MK 8,340 260 U 250 U 25,300 

MK N/A N/A N/A N/A 
MK 3,900 260 U 250 U 5,570 
MK N/A N/A N/A N/A 
MK 1,770 J 260 U 250 U 4,300 
MK N/A N/A N/A N/A 
MK 7,320 260 U 250 U 4,140 
MK N/A N/A N/A N/A 
MK 5,470 260 U 250 U 13,100 
MK N/A N/A N/A N/A 
MK 2,290. 260 U 250U 5,880 
MK _ 2,330 ,~OU 250 U 6,-4.80 
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TNB TETRYL TNT 
34,000 6,800,000 64,000 ~-

3,300 650,000 ~5,obo-
UG/KG UG/KG UG/KG 

250 U 650 U 250 U 
N/A N/A N/A 

I 250 U 650 U 250 U 
N/A N/A N/A , 

i 

250 U 650 U 250 U 
N/A N/A N/A 

250 U 650 U 250 U 
N/A N/A N/A 

, 

i 

250 U 650 U 250 U 
N/A N/A N/A 

250 U 650 U 250 U 
N/A N/A N/A 

250 U 650 U 250 U 
N/A N/A N/A 

250 U 650 U 250 U 
N/A N/A N/A 

250 U 650 U 250 U 
N/A N/A N/A 

250 U 650 U--'---250U-

N/A N/A N/A 
250 U 650 U 250 U 
N/A N/A N/A 

250 U 650 U 250 U 
N/A N/A N/A 

250 U 650 U 250 U 
N/A N/A N/A 

250 U 650 U 250 U 
N/A N/A N/A 

250 U 650 U 250 U 
N/A N/A N/A 

250 U 650 U 306 
250 U 650 U 113 J 

06/26/2000 



ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 
ID DATE NUMBER (inches) 

MFAPES037 09/09/98 163 Sidewall 
MFAPES038 09/09/98 163 Sidewall 
MFAPES039 09/09/98 164 0-6 
MFAPES040 09/09/98 164 6-6 
MFAPES041 09/09/98 164 Sidewall 
MFAPES042 09/09/98 164 Sidewall 
MFAPES043 09/09/98 165 0-6 
MFAPES044 09/09/98 165 6-6 
MFAPES045 09/09/98 165 Sidewall 
MFAPES046 09/09/98 165 Sidewall 
MFAPES047 09/10/98 176 0-6 
MFAPES048 09/10/98 176 6-6 
MFAPES049 09/10/98 176 Sidewall 
MFAPES050 09/10/98 176 Sidewall 
MFAPES051 09/10/98 176 Sidewall 
MFAPES052 09/10/98 176 Sidewall 
MFAPES053 09/10/98 176 Sidewall 
MFAPES054 09/10/98 176 Sidewall 
MFAPES055 09/10/98 166 0-6 
MFAPES056 09/10/98 166 6-6 

MFAPES057 09/14/98 166 Sidewall 
MFAPES058 09/14/98 166 Sidewall 
MFAPES059 09114/98 166 Sidewall 
MFAPES060 09/14/98 166 Sidewall 
MFAPES061 09/14/98 167 0-6 
MFAPES062 09/14/98 167 6-6 
MFAPES063 09/14/98 167 Sidewall 
MFAPES064 09/14/98 167 Sidewall 
MFAPES065 09114/98 167 Sidewall 
MFAPES066 09/14/98 167 Sidewall 
MFAPES067 09/30/98 18 0-6 

MFAPES067FD 09/30/98 18 0-6 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE H-1 
MINE FILL A POST-EXCAVATION SAMPLE RESULTS 

NSWC CRANE 

EXPLOSIVES 

2,4-DNT 2,6-DNT 2-Am DNT 4-Am DNT 
1,400,000 680,000 1,400,000 680,000 
130,000 65,000 130,000 65,000 
UG/KG UG/KG UG/KG UG/KG 

SAMPLED 
BY 

MK 250 U 260 U 250 U 250 U 
MK N/A N/A N/A N/A 
MK 250 U 260 U 250 U 250 U 
MK N/A N/A N/A N/A 
MK 250 U 260U 250 U 250 U 
MK N/A N/A N/A N/A 
MK 250 U 260 U 252 89.100 J 
MK N/A N/A N/A N/A 
MK 250 U 260 U 57.700 J 133 J 
MK N/A N/A N/A N/A 
MK 250 U 260 U 52.400 J 73.800 J 
MK N/A N/A N/A N/A 
MK 250 U 260 U 250 U 250 U 
MK N/A N/A N/A N/A 
MK 250 U 260 U 250 U 250 U 
MK N/A N/A N/A N/A 
MK 250 U 260 U 54.800 J 101 J 
MK N/A N/A N/A N/A 
MK 250 U 260 U 250 U 250 U 
MK N/A N/A N/A N/A 

MK 250 U 260 U 250 U 250 U 

MK N/A N/A N/A N/A 
MK 250 U 260 U 250 U 250 U 
MK N/A N/A N/A N/A 
MK 250 U 260 U 250 U 250 U 
MK N/A N/A N/A N/A 

MK 250 U 260 U 250 U 250 U 
MK N/A N/A N/A N/A 
MK 250 U 260 U 250 U 250 U 
MK N/A N/A N/A N/A 
MK 250 U 260 U 127 J 210 J 
MK 250 U 260 U 250 U 250 U 
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METALS 

2-NT 3-NT 4-NT ALUMINUM 
6,800,000 6,800,000 6,800,000 100,000,000 

i 
650,000 650,000 650,000 77,000,000 
UG/KG UG/KG UG/KG UG/KG 

250 U 250 U 250 U 18,300,000 
N/A N/A N/A N/A 

250 U 250 U 250 U 11,000,000 
N/A N/A N/A N/A 

-
250 U 250 U 250 U 16,200,000 
N/A N/A N/A N/A 

250 U 250 U 250 U 9,860,000 
N/A N/A N/A N/A 

250 U 250 U 250 U 16,600,000 
N/A N/A N/A N/A 

250 U 250 U 250 U 11,000,000 
N/A N/A N/A N/A 

250 U 250 U 250 U 13,400,000 
N/A N/A N/A N/A 

250 U 250 U 250 U 19,200,000 
N/A N/A N/A N/A 

250 U 250 U 250 U 15,800,000 
N/A N/A N/A N/A 

250 U 250 U 250 U 9,370,000 
N/A N/A N/A N/A 

250 U 250U 250 U 14,400,000 
N/A N/A N/A N/A 

250 U 250 U 250 U 13,100,000 
N/A N/A N/A N/A 

250 U 250 U 250 U 9,440,000 
N/A N/A N/A N/A 

250 U 250 U 250 U 9,480,000 
N/A N/A N/A N/A 

-
250 U 250 U 250 U 8,770,000 
N/A N/A N/A N/A 

250 U 250 U 250 U 8,020,000 
250 U 250 U 250 U N/A 
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ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 
ID DATE NUMBER (inches) 

MFAPES037 09/09/98 163 Sidewall 
MFAPES038 09/09/98 163 Sidewall 
MFAPES039 09/09/98 164 0-6 
MFAPES040 09/09/98 164 6-6 
MFAPES041 09/09/98 164 Sidewall 
MFAPES042 09/09/98 164 Sidewall 
MFAPES043 09/09/98 165 0-6 
MFAPES044 09/09/98 165 6-6 
MFAPES045 09/09/98 165 Sidewall 
MFAPES046 09/09/98 165 Sidewall 
MFAPES047 09/10/98 176 0-6 
MFAPES048 09/10/98 176 6-6 
MFAPES049 09/10/98 176 Sidewall 
MFAPES050 09/10/98 176 Sidewall 
MFAPES051 09/10/98 176 Sidewall 
MFAPES052 09/10/98 176 Sidewall 
MFAPES053 09/10/98 176 Sidewall 
MFAPES054 09/10/98 176 Sidewall 
MFAPES055 09/10/98 166 0-6 
MFAPES056 09/10/98 166 6-6 
MFAPES057 09114/98 166 Sidewall 
MFAPES058 09/14/98 166 Sidewall 
MFAPES059 09/14/98 166 Sidewall 
MFAPES060 09/14/98 166 Sidewall 
MFAPES061 09/14/98 167 0-6 
MFAPES062 09/14/98 167 6-6 
MFAPES063 09/14/98 167 Sidewall 
MFAPES064 09/14/98 167 Sidewall 
MFAPES065 09/14/98 167 Sidewall 
MFAPES066 09/14/98 167 Sidewall 
MFAPES067 09/30/98 18 0-6 

MFAPES067FD 09/30/98 18 0-6 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE H-1 
MINE FILL A POST-EXCAVATION SAMPLE RESULTS 

NSWCCRANE 

METALS 

ARSENIC BARIUM CADMIUM CHROMIUM LEAD 
2,400 100,000,000 850,000 450,000 1,000,000 
320 5,300,000 38,000 210,000 400,000 

UG/KG UG/KG UG/KG UG/KG UG/KG 

SAMPLED **2,000,000 **20,000 **100,000 **100,000 
BY 

MK N/A 71,100 200B 24,500 18,100B 
MK N/A N/A N/A N/A N/A 
MK N/A 37,700 210 B 32,800 14,100B 
MK N/A N/A N/A N/A N/A 
MK N/A 61,000 150 B 19,900 14,100B 
MK N/A N/A N/A N/A N/A 
MK N/A 43,300 140 B 14,300 12,500 B 
MK N/A N/A N/A N/A N/A 
MK N/A 62,300 220B 29,800 19,300 B 
MK N/A N/A N/A N/A N/A 
MK N/A 40,600 30 U 22,100 12,400 ENB 
MK N/A N/A N/A N/A N/A 
MK N/A 121,000 30 U 55,100 41,300 EN 
MK N/A N/A N/A N/A N/A 
MK N/A 63,800 30 U 20,800 17,100 ENB 
MK N/A N/A N/A N/A N/A 
MK N/A 51,000 160 B 18,900 18,200 ENB 
MK N/A N/A N/A N/A N/A 
MK N/A 37,600 30 U -14,100 10,000 ENB 
MK N/A N/A N/A N/A N/A 

MK N/A 53,900 260 B 19,400 12,700 B 

MK N/A N/A N/A N/A N/A 
MK N/A 48,700 200B 18,200 9,600 B 
MK N/A N/A N/A N/A N/A 
MK N/A 36,900 200 B 16,200 9,000 B 
MK N/A N/A N/A N/A N/A 
MK N/A 27,700 200B 16,000 11,000 B 
MK N/A N/A N/A N/A N/A 
MK N/A 24,700 470 B 12,000 10,000 B 
MK N/A N/A N/A N/A N/A 
MK N/A 51,800 30 U 11,200 8,800 B 
MK N/A N/A N/A N/A N/A 
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MERCURY SE:LENIUM SILVER 
510,000 8,500,000 8,500,000 

--
23,000 380,000 380,000 

~ 

UG/KG UG/KG UG/KG 
**4,000 

60N N/A N/A 
N/A N/A N/A 

40 NU N/A N/A 
N/A N/A N/A 

120 N N/A N/A 
N/A N/A N/A I 

40NU N/A N/A 
I 

N/A N/A N/A 
40NU N/A --1------

N/A 
N/A N/A N/A 
40 U N/A N/A 
N/A N/A N/A 
40 N/A N/A 
N/A N/A N/A 
40 U N/A N/A 

---
N/A N/A N/A 
70 N/A N/A 
N/A N/A N/A 
40 U N/A N/A 
N/A N/A N/A 

40 U N/A N/A 

N/A N/A N/A 
40 U N/A N/A 
N/A N/A N/A 
40 U N/A N/A 
N/A N/A N/A 
40 U N/A N/A 
N/A N/A N/A 
40 U N/A N/A 
N/A N/A N/A 
70 N/A N/A 
N/A N/A N/A 
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ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 
ID DATE NUMBER (inches) 

MFAPES068 09/30/98 18 6-6 
MFAPES069 09/30/98 17 0-6 
MFAPES070 09/30/98 17 6-6 
MFAPES071 09/30/98 8 0-6 
MFAPES072 09/30/98 8 6-6 
MFAPES073 09/30/98 139 0-6 
MFAPES074 09/30/98 139 6-6 
MFAPES075 10101/98 7 0-6 
MFAPES076 10101/98 7 6-6 
MFAPES077 10101/98 6 0-6 
MFAPES078 10101/98 6 6-6 
MFAPES079 10101/98 9 0-6 
MFAPES080 10101/98 9 6-6 
MFAPES081 10101/98 16 0-6 
MFAPES082 10101/98 16 6 - 6 . 
MFAPES083 10101/98 138 0-6 
MFAPES084 10101/98 138 6-6 
MFAPES085 10101/98 137 0-6 
MFAPES086 10101/98 137 6-6 
MFAPES088 10/13/98 200 0-6 

MFAPES088FD 10/13/98 200 0-6 
MFAPES089 10/13/98 200 6-6 
MFAPES090 10/13/98 200 Sidewall 
MFAPES091 10/13/98 201 0-6 
MFAPES092 10/13/98 201 6-6 
MFAPES093 10114/98 122 0-6 
MFAPES094 10/14/98 122 6-6 
MFAPES095 10/14/98 127 0-6 
MFAPES096 10/14/98 127 6-6 
MFAPES097 10/14/98 128 0-6 
MFAPES098 10114/98 128 6-6 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE H·1 
MINE FILL A POST·EXCAVATION SAMPLE RESULTS 

NSWCCRANE 

VOLATILES 
METHYLENE 

MEK MIBK ACETONE CHLORIDE 
27,000,000 2,800,000 8,800,000 18,000 
7,100,000 770,000 2,000,000 7,800 

UG/KG UG/KG UG/KG UG/KG 
SAMPLED "4,000,000 

BY 
MK 6U 6U 6U 6U 
MK N/A N/A N/A N/A 
MK 5U 5U 5U 4J 
MK N/A N/A N/A N/A 
MK 5U 5U 5U 8 
MK N/A N/A N/A N/A 
MK 5U 5U 11 B 8 
MK N/A N/A N/A N/A 
MK 5U 5U 44 3J 
MK N/A N/A N/A N/A 
MK 6U 6U 22 4J 
MK N/A N/A N/A N/A 
MK 5U 5U 45 4J 
MK N/A N/A N/A N/A 
MK 5U 5U 46 4J 
MK N/A N/A N/A N/A 
MK 6U 6U 6U 4J 
MK N/A N/A N/A N/A 
MK 5U 5U 26 B 9 
MK N/A N/A N/A N/A 
MK N/A N/A N/A N/A 
MK 5U 5U 38 2J 
MK N/A N/A N/A N/A 
MK N/A N/A N/A N/A 
MK 5U 5U 35 3J 
MK N/A N/A N/A N/A 
MK 5U 5U 5U 5U 
MK N/A N/A N/A N/A 
MK 5U 5U 21 5U 
MK N/A N/A N/A N/A 
MK 6U 6U 6U 6U 
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EXPLOSIVES 

TOLUENE XYLENES DNB 
---880,000 320,000 68,000 

790,000 320,000 _6,500 I 

'UG/KG UG/KG UG/KG ! 

6U 6U ' N/A 
N/A N/A 250 U 
5U 5U N/A 
N/A N/A 250 U 

I 

5U 5U N/A 
I N/A N/A 250 U 

5U 5U N/A 
N/A N/A 250 U 
5U 5U N/A 
N/A N/A 250 U 
6U 6U N/A 
N/A N/A 250 U 
5U 5U N/A 
N/A N/A 250 U 
5U 5U N/A 
N/A N/~_ 250 U -----
6U 6U N/A ' 
N/A N/A 250 U 
5U 5U N/A 
N/A N/A 250 U 
N/A N/A 250 U 
5U 5U N/A 
N/A N/A 250 U 
N/A N/A 238 U 
5U 5U N/A 
N/A N/A 250 U 
5U 5U N/A 
N/A N/A 250 U 
5U 5U N/A 
N/A N/A 250 U 
6U 6U N/A 
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ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 
10 DATE NUMBER (inches) 

MFAPES068 09/30/98 18 6-6 
MFAPES069 09/30/98 17 0-6 
MFAPES070 09/30/98 17 6-6 
MFAPES071 09/30/98 8 0-6 
MFAPES072 09/30/98 8 6-6 
MFAPES073 09/30/98 139 0-6 
MFAPES074 09/30/98 139 6-6 
MFAPES075 10101/98 7 0-6 
MFAPES076 10101/98 7 6-6 
MFAPES077 10101198 6 0-6 
MFAPES078 10101198 6 6-6 
MFAPES079 10101/98 9 0-6 
MFAPES080 10101/98 9 6-6 
MFAPES081 10101/98 16 0-6 
MFAPES082 10101/98 16 6-6 
MFAPES083 10101/98 138 0-6 
MFAPES084 10101198 138 6-6 
MFAPES085 10101/98 137 0-6 
MFAPES086 10101/98 137 6-6 

MFAPES088 10/13/98 200 0-6 
MFAPES088FD 10/13/98 200 0-6 

MFAPES089 10/13/98 200 6-6 

MFAPES090 10/13/98 200 Sidewall 
MFAPES091 10/13/98 201 0-6 
MFAPES092 10/13/98 201 6-6 
MFAPES093 10/14/98 122 0-6 
MFAPES094 10/14/98 122 6-6 
MFAPES095 10/14/98 127 0-6 
MFAPES096 10/14/98 127 6-6 
MFAPES097 10/14/98 128 0-6 

... MFAPES098 10114/98 128 6-6 

NSWC Crane - SWMU 12116 
Removal and Bioremediation of MFA Material" 
Interim Measures Report 

TABLE H-1 
MINE FILL A POST-EXCAVATION SAMPLE RESULTS 

NSWC CRANE 

EXPLOSIVES 

HMX NITROBENZENE PETN RDX 
34,000,000 94,000 250 17,000 
3,300,000 18,000 250 4,000 

UG/KG UG/KG UG/KG UG/KG 
SAMPLED **40,000 

BY 

MK N/A N/A N/A N/A 

MK 8,820 260 U 250 U 61,8000 

MK N/A N/A N/A N/A 
MK 4,360 260 U 250 U 11,100 
MK N/A N/A N/A N/A 
MK 952J 260 U 250 U 4,890 
MK N/A N/A N/A N/A 
MK 1,460 J 260 U 250 U 3,410 
MK N/A N/A N/A N/A 
MK 1,070 J 260 U 250 U 6,540 
MK N/A N/A N/A N/A 
MK 1,710 J 260 U 250 U 3,370 
MK N/A N/A N/A N/A 
MK 949J 260 U 250 U 7,000 
MK N/A N/A N/A N/A 
MK 1,740 J 260 U 250 U 5,240 
MK N/A N/A N/A N/A 
MK 1,940 J 260 U 250 U 11,500 
MK N/A N/A N/A N/A 

MK 11,400 260 U 250 U 22,800 

MK 9,130 260 U 250 U 19,400 

MK N/A N/A N/A N/A 

MK 1,220 J 260 U 250 U 17,500 

MK 1,540 J 248 U 238 U 7,250 
MK N/A N/A N/A N/A 
MK 3,690 260 U 250 U 16,000 
MK N/A N/A N/A N/A 

MK 27,500 260 U 250U GT 103,000 E 
MK N/A N/A N/A N/A 

MK 15,500 260 U 250 U 108,0000 

MK N/A . N/A N/A N/A 
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TNB TETRYL TNT 
34,000 

-~ 

6,800,000 64,000 
3,300 650,000 15,000 

UG/KG UG/KG UG/KG 

N/A N/A N/A 

250 U 650 U 306 
N/A N/A N/A 

250 U 650 U 201 J 
N/A N/A N/A 

250 U 650 U 135 J 
N/A N/A N/A 

250 U 650 U 364--

N/A N/A N/A 
250 U 650 U 250 U 
N/A N/A N/A 

250 U 650 U 271 
N/A N/A N/A 

250 U 650 U 65.4 J 
N/A N/A N/A 

250 U 650 U 104 J 
N/A N/A N/A 

250 U 650 U 250 U 
N/A N/A N/A 

250 U 650 U 267 
--

250 U 650 U 314 P 
N/A N/A N/A 

250 U 650 U 250 U 
-

238 U 619 U 1,340 
N/A N/A N/A 

250 U 650 U 140 J 
N/A N/A N/A 

250 U 650 U 285P 
--

N/A N/A N/A 
250 U 650 U I 237 J 
N/A N/A I N/A 
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ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 
ID DATE NUMBER (inches) 

MFAPES068 09/30/98 18 6-6 
MFAPES069 09/30/98 17 0-6 
MFAPES070 09/30/98 17 6-6 
MFAPES071 09/30/98 8 0-6 
MFAPES072 09/30/98 8 6-6 
MFAPES073 09/30/98 139 0-6 
MFAPES074 09/30/98 139 6-6 
MFAPES075 10101/98 7 0-6 
MFAPES076 10101/98 7 6-6 
MFAPES077 10101198 6 0-6 
MFAPES078 10101/98 6 6-6 
MFAPES079 10101/98 9 0-6 
MFAPES080 10101/98 9 6-6 
MFAPES081 10101198 16 0-6 
MFAPES082 10101198 16 6-6 
MFAPES083 10101198 138 0-6 
MFAPES084 10101198 138 6-6 
MFAPES085 10101/98 137 0-6 
MFAPES086 10101198 137 6-6 
MFAPES088 10/13/98 200 0-6 

MFAPES088FD 10/13/98 200 0-6 
MFAPES089 10/13/98 200 6-6 
MFAPES090 10/13/98 200 Sidewall 

MFAPES091 10/13/98 201 0-6 
MFAPES092 10/13/98 201 6-6 
MFAPES093 10/14/98 122 0-6 
MFAPES094 10/14/98 122 6-6 
MFAPES095 10/14/98 127 0-6 
MFAPES096 10/14/98 127 6-6 
MFAPES097 10/14/98 128 0-6 
MFAPES098 10/14/98 128 6-6 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE H-1 
MINE FILL A POST-EXCAVATION SAMPLE RESULTS 

NSWCCRANE 

EXPLOSIVES 

2,4-DNT 2,6-DNT 2-Am DNT 4-Am DNT 
1,400,000 680,000 1,400,000 680,000 
130,000 65,000 130,000 65,000 
UG/KG UG/KG UG/KG UG/KG 

SAMPLED 
BY 

MK N/A N/A N/A N/A 

MK 250 U 260 U 102 J 230J 

MK N/A N/A N/A N/A 
MK 250 U 457 P 250 U 250 U 
MK N/A N/A N/A N/A 
MK 250 U 260 U 160 J 92.300 J 
MK N/A N/A N/A N/A 
MK 250 U 260 U 189 J 216 J 
MK N/A N/A N/A N/A 
MK 250 U 260 U 202 J 250 U 
MK N/A N/A N/A N/A 
MK 250 U 260 U 459 382 
MK N/A N/A N/A N/A 
MK 250 U 260 U 123J 250 U 
MK N/A N/A N/A N/A 
MK 250 U 260 U 237 J 128 J 
MK N/A N/A N/A N/A 
MK 250 U 260 U 250 U 250 U 
MK N/A N/A N/A N/A 

MK 250 U 178 J 250 U 250 U 

MK 250 U 260 U 214 JP 254 
MK N/A . N/A N/A N/A 
MK 250 U 260 U 250 U 250 U 

MK 238 U 248 U 189 J 237 J 
MK N/A N/A N/A N/A 
MK 250 U 260 U 107 J 81.800 J 
MK N/A N/A N/A N/A 
MK 250 U 260 U 169 J 236JP 
MK N/A N/A N/A N/A 
MK 250 U 260 U 250 U 250 U 
MK N/A N/A N/A N/A 

Page 11 of 45 

METALS 

2-NT 3-NT 4-NT ALUMINUM 
6,800,000 6,800,000 6,800,000 100,000,000 
650,000 650,000 650,000 77,000,000 
UG/KG UG/KG UG/KG UG/KG 

N/A N/A N/A N/A 
250 U '25Q U 250 U 12,300,000 ! 

N/A N/A N/A N/A -I 
I 

250 U 250 U 250 U 5,190,000 , 

N/A N/A N/A N/A , 

250 U 250 U 250 U 6,360,000 
N/A N/A N/A N/A 

I 
I 

250 U 250 U 250 U 6,730,000 I 

I 

N/A N/A N/A N/A 
250 U 250 U 250 U 6,370,000 
N/A N/A N/A N/A 

I 

250 U 250U 250 U 6,860,000 , 

N/A N/A N/A N/A 
250 U 250 U 250 U 6,450,000 
N/A N/A N/A N/A 

250 U 250 U 250 U 6,030,000 
N/A N/A N/A N/A 

250 U 250 U 250 U 6,330,000 
N/A N/A N/A N/A 

250 U 250 U 250 U 7,820,000 

250U 250 U 250 U N/A 
N/A N/A N/A N/A 

I 
250 U 250 U 250 U 9,540,000 

238 U 238 U 238 U 3,310,000 
N/A N/A N/A N/A 

250 U 250 U 250 U 13,900,000 
N/A N/A N/A N/A 

250 U 250 U 250 U 10,500,000 
N/A N/A N/A N/A 

1 250 U 250U 250 U 12,300,000 
N/A N/A N/A N/A 
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ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 
ID DATE NUM8ER (inches) 

MFAPES068 09/30/98 18 6-6 
MFAPES069 09/30/98 17 0-6 
MFAPES070 09/30/98 17 6-6 
MFAPES071 09/30/98 8 0-6 
MFAPES072 09/30/98 8 6-6 
MFAPES073 09/30/98 139 0-6 
MFAPES074 09/30/98 139 6-6 
MFAPES075 10101/98 7 0-6 
MFAPES076 10/01/98 7 6-6 
MFAPES077 10/01/98 6 0-6 
MFAPES078 10/01/98 6 6-6 
MFAPES079 10101/98 9 0-6 
MFAPES080 10101/98 9 6-6 
MFAPES081 10101/98 16 0-6 
MFAPES082 10/01/98 16 6-6 
MFAPES083 10/01/98 138 0-6 
MFAPES084 10/01/98 138 6-6 
MFAPES085 10101/98 137 0-6 
MFAPES086 10/01/98 137 6-6 
MFAPES088 10/13/98 200 0-6 

MFAPES088FD 10/13/98 200 0-6 
MFAPES089 10/13/98 200 6-6 
MFAPES090 10/13/98 .200 Sidewall 
MFAPES091 10/13/98 201 0-6 
MFAPES092 10/13/98 201 6-6 
MFAPES093 10/14/98 122 0-6 
MFAPES094 10/14/98 122 6-6 
MFAPES095 10/14/98 127 0-6 
MFAPES096 10/14/98 127 6-6 
MFAPES097 10/14/98 128 0-6 
MFAPES098 10/14/98 128 6-6 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE H-1 
MINE FILL A POST-EXCAVATION SAMPLE RESULTS 

NSWCCRANE 

METALS 

ARSENIC 8ARIUM CADMIUM CHROMIUM LEAD 
2,400 100,000,000 850,000 450,000 1,000,000 
320 5,300,000 38,000 210,000 400,000 

UG/KG UG/KG UG/KG UG/KG UG/KG 
SAMPLED **2,000,000 **20,000 **100,000 **100,000 

8Y 

MK N/A N/A N/A N/A N/A 

MK N/A 54,000 30 U 15,700 11,8008 
MK N/A N/A N/A N/A N/A 
MK N/A 40,300 30 U 7,300 7,4008 
MK N/A N/A N/A N/A N/A 
MK N/A 61,100 30 U 28,000 10,3008 
MK N/A N/A N/A N/A N/A 
MK N/A 32,000 508 9,700 7,3008 
MK N/A N/A N/A N/A N/A 
MK N/A 44,100 408 10,400 7,6008 
MK N/A N/A N/A N/A N/A 
MK N/A 41,700 708 14,300 12,0008 
MK N/A N/A N/A N/A N/A 
MK N/A 78,400 30 U 19,000 9,1008 
MK N/A N/A N/A N/A N/A 
MK N/A 53,200 30 U 12,800 13,000 B 
MK N/A N/A N/A N/A N/A 
MK N/A 163,000 30 U 13,300 9,5008 
MK N/A N/A N/A N/A N/A 

MK N/A 90,500 2408 9,100 N 10,6008 

MK N/A N/A N/A N/A N/A 
MK N/A N/A N/A N/A N/A 
MK N/A 60,500 40 U 11,000 N 12,7008 

MK N/A 36,200 30 U 4,400 N 3,7008 
MK N/A NfA N/A N/A N/A 
MK N/A 53,700 40 U 19,000 13,1008 
MK N/A N/A N/A N/A N/A 

MK N/A 223,000 30 U 15,400 12,0008 

MK N/A N/A N/A N/A N/A 

MK N/A 93,000 40 U 17,100 14,8008 

MK N/A N/A N/A N/A N/A 
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MERCURY SELENIUM SILVER 
510,000 8,500,000 8,500,000 
23,000 380,000 380,000 
UG/KG UG/KG UG/KG 
**4,000 

N/A N/A N/A 
160 N/A N~ 
N/A N/A N/A 

--
50 N/A N/A 

N/A N/A N/A 
50 N/A N/A 

N/A N/A N/A 
200 N* N/A N/A 

N/A N/A N/A 
80 N* N/A N/A 
N/A N/A N/A 

40 N*U N/A N/A 
N/A N/A N/A 

40 N*U N/A N/A 
N/A N/A N/A 

110 N* N/A N/A 
N/A N/A N/A 

160 N* N/A N/A 
N/A N/A N/A 

20 U N/A N/A 
N/A N/A N/A 
N/A N/A N/A 
80 N/A N/A 

20 U N/A N/A 
N/A N/A N/A 
40 N/A N/A 

N/A N/A N/A 

40 N/A N/A 
N/A N/A N/A--

40 N/A N/A 

N/A N/A N/A 
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. _------_._._------_. 

ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 
ID DATE NUMBER (inches) 

MFAPES099 10114/98 13 0-6 
MFAPES100 10/14/98 13 6-6 
MFAPES101 10/14/98 14 0-6 
MFAPES102 10/14/98 14 6-6 
MFAPES103 10/15/98 123 0-6 
MFAPES104 10115198 123 6-6 
MFAPES105 10/15/98 124 0-6 
MFAPES106 10/15/98 124 6-6 
MFAPES107 10115198 125 0-6 

MFAPES107FD 10/15/98 125 0-6 
MFAPES108 10/15/98 125 6-6 
MFAPES109 10/15/98 126 0-6 
MFAPES110 10/15/98 126 6-6 
MFAPES111 10/15/98 3 0-6 
MFAPES112 10/15/98 3 6-6 
MFAPES113 10/15/98 4 0-6 
MFAPES114 10/15/98 4 6-6 
MFAPES115 10/15/98 4 Sidewall 
MFAPES116 10/15/98 4 Sidewall 
MFAPES117 10/15/98 134 0-6 
MFAPES118 10/15/98 134 6-6 
MFAPES119 10/20/98 134 Sidewall 
MFAPES120 10/20/98 134 Sidewall 
MFAPES121 10/20/98 5 0-6 
MFAPES122 10/20/98 5 6-6 
MFAPES123 10/20/98 202 0-6 
MFAPES124 10/20/98 202 6-6 
MFAPES125 10/20/98 203 0-6 
MFAPES126 10/20/98 203 6-6 
MFAPES127 10/20/98 203 Sidewall 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE H-1 
MINE FILL A POST-EXCAVATION SAMPLE RESULTS 

NSWCCRANE 

VOLATILES 
METHYLENE 

MEK MIBK ACETONE CHLORIDE 
27,000,000 2,800,000 8,800,000 18,000 
7,100,000 770,000 2,000,000 7,800 

UG/KG UG/KG UG/KG UG/KG 
SAMPLED **4,000,000 

BY 

MK N/A N/A N/A N/A 
MK 5U 5U 11 10 
MK N/A N/A N/A N/A 
MK 5U 5U 21 5U 
MK N/A N/A N/A N/A 
MK 5U 5U 21 5U 
MK N/A N/A N/A N/A 
MK 5U 5U 5U 5U 
MK N/A N/A N/A N/A 
MK N/A N/A N/A N/A 
MK 5U 5U 68 5U 
MK N/A N/A N/A N/A 
MK 6U 6U 6U 6U 
MK N/A N/A N/A N/A 
MK 5U 5U 70 5U 
MK N/A N/A N/A N/A 
MK 5U 5U 16 5U 
MK N/A N/A N/A N/A 
MK 6U 6U 6U 6U 
MK N/A N/A N/A N/A 
MK 6U 6U 17 6U 
MK N/A N/A N/A N/A 
MK 6U 6U 6U 6U 
MK N/A N/A N/A N/A 
MK 5U 5U 6 5U 
MK N/A N/A N/A N/A 
MK 5U 5U 5U 5U 

MK N/A N/A N/A N/A 
MK 5U 5U 5U 5U 
MK N/A N/A N/A N/A 
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., .. --,----~,--.- .-.. ,--"--~---.. 

EXPLOSIVES 

TOLUENE XYLENES DNB 
880,000 320,000 68,000 
790,000 320,000 6,500 
UG/KG UG/KG UG/KG 

N/A N/A 250 U 
5U 5U N/A 
N/A N/A 250 U 
5U 5U N/A 
N/A N/A 238 U 
5U 5U N/A 
N/A N/A 250 U 
5U 5U N/A 
N/A N/A 250 U 
N/A N/A 238 U 
5U 5U N/A _._--
N/A N/A 250 U 
6U 6U N/A 
N/A N/A 238 U 
5U 5U N/A 
N/A N/A 250 U 
5U 5 N/A 
N/A N/A 250 U 
6U 6U N/A 
N/A N/A 238 U 
6U 6U N/A 
N/A N/A 238 U 
6U 6U N/A 
N/A N/A 250 U 
5U 5U N/A 
N/A N/A 250 U 
5U 5U N/A 
N/A N/A 250 U 

5U 5U N/A 
N/A N/A 238 U 
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ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 
ID DATE NUMBER (inches) 

MFAPES099 10/14/98 13 0-6 
MFAPES100 10/14/98 13 6-6 
MFAPES101 10/14/98 14 0-6 
MFAPES102 10/14/98 14 6-6 
MFAPES103 10/15/98 123 0-6 
MFAPES104 10/15/98 123 6-6 
MFAPES105 10/15/98 124 0-6 
MFAPES106 10/15/98 124 6-6 
MFAPES107 10115198 125 0-6 

MFAPES107FD 10/15/98 125 0-6 
MFAPES108 10/15/98 125 6-6 
MFAPES109 10/15/98 126 0-6 
MFAPES110 10/15/98 126 6-6 
MFAPES111 10/15/98 3 0-6 
MFAPES112 10/15/98 3 6-6 
MFAPES113 10115/98 4 0-6 

MFAPES114 10/15/98 4 6-6 
MFAPES115 10115/98 4 Sidewall 
MFAPES116 10/15/98 4 Sidewall 

MFAPES117 10/15/98 134 0-6 
MFAPES118 10115/98 134 6-6 

MFAPES119 10/20/98 134 Sidewall 
MFAPES120 10/20/98 134 Sidewall 
MFAPES121 10/20/98 5 0-6 
MFAPES122 10/20/98 5 6-6 
MFAPES123 10/20/98 202 0-6 
MFAPES124 10/20/98 202 6-6 
MFAPES125 10/20/98 203 0-6 
MFAPES126 10/20/98 203 6-6 
MFAPES127 10/20/98 203 Sidewall 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE H-1 
MINE FILL A POST-EXCAVATION SAMPLE RESULTS 

NSWCCRANE 

EXPLOSIVES 

HMX NITROBENZENE PETN RDX 
34,000,000 94,000 250 17,000 
3,300,000 18,000 250 4,000 

UG/KG UG/KG UG/KG UG/KG 
SAMPLED **40,000 

BY 

MK 457 JP 260 U 250 U 1,760 
MK N/A N/A N/A N/A 
MK 1,220 J 260 U 250 U 6,100 
MK N/A N/A N/A N/A 
MK 1,980 J 248 U 238 U 5,270 
MK N/A N/A N/A N/A 
MK 6,260 260 U 250 U 8,210 
MK N/A N/A N/A N/A 
MK 1,210 J 260 U 250U 3,700 
MK 837 J 248 U 238 U 2,690 
MK N/A N/A N/A N/A 

MK 8,940 260 U 250 U 28,900 
MK N/A N/A N/A N/A 

MK 45,500 248 U 238 U 428,000 D 

MK N/A N/A N/A N/A 

MK 107,000 DJ 260 U 250 U 1,000,000 D 

MK. N/A N/A N/A N/A 

MK 67,500 260 U 250 U 555,000 D 

MK N/A N/A N/A N/A 

MK 171,000 DJ 248 U 238 U 1,530,000 D 

MK N/A N/A N/A N/A 

MK GT326,OOO E 248 U 238 U GT 1,940,000 E 

MK N/A N/A N/A N/A 

MK 20,000 260 U 250 U GT 246,000 E 

MK N/A N/A N/A N/A 

MK 10,400 260U 250U GT 55,200 E 

MK N/A N/A N/A N/A 

MK 3,550 260 U 250 U 24,800 

MK N/A N/A N/A N/A 

MK 5,910 248 U 238 U 25,200 
- ----------- ---- --
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TNB TETRYL TNT 
34,000 6,800,000 64,000 
3,300 650,000 15,000 

UG/KG UG/KG UG/KG I 
I 

250 U 650 U 250 U 
N/A N/A N/A 

250 U 650 U 250 U 
. N/A N/A NiA 
238 U 619 U 238 U 
N/A N/A N/A 

250 U 650 U 103 J 
N/A N/A N/A 

250 U 650 U 250 U 
238 U 619 U 238 U 
N/A N/A N/A 

250 U 6500 250 U 
N/A N/A N/A 

-
238U 619 U 8,110 
N/A N/A N/A 

250 U 650 U 7,140 
N/A N/A N/A 

250 U 650 U 2,660 
N/A N/A N/A 

238 U 619 U 618 

N/A N/A N/A 

238 U 619 U 2,770 
N/A N/A N/A 

250 U 650 U 14,200 

N/A N/A N/A 

250 U 650 U 656 
N/A N/A N/A 

250 U 650 U 1,730 
N/A N/A N/A 

238 U 619 U 3,740 

06/26/2000 



ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 
10 DATE NUMBER (inches) 

MFAPES099 10/14/98 13 0-6 
MFAPES100 10/14/98 13 6-6 
MFAPES101 10/14/98 14 0-6 
MFAPES102 10/14/98 14 6-6 
MFAPES103 10/15/98 123 0-6 
MFAPES104 10/15/98 123 6-6 
MFAPES105 10/15/98 124 0-6 
MFAPES106 10115198 124 6-6 
MFAPES107 10115/98 125 0-6 

MFAPES107FD 10/15/98 125 0-6 
MFAPES108 10/15/98 125 6-6 
MFAPES109 10/15/98 126 0-6 
MFAPES110 10/15/98 126 6-6 
MFAPES111 10/15/98 3 0-6 
MFAPES112 10/15/98 3 6-6 
MFAPES113 10/15/98 4 0-6 
MFAPES114 10/15/98 4 6-6 

MFAPES115 10/15/98 4 Sidewall 

MFAPES116 10/15/98 4 Sidewall 

MFAPES117 10/15/98 134 0-6 

MFAPES118 10/15/98 134 6-6 

MFAPES119 10/20/98 134 Sidewall 

MFAPES120 10/20/98 134 Sidewall 

MFAPES121 10/20/98 5 0-6 
MFAPES122 10/20/98 5 6-6 
MFAPES123 10/20/98 202 0-6 
MFAPES124 10/20/98 202 6-6 
MFAPES125 10/20/98 203 0-6 
MFAPES126 10/20/98 203 6-6 
MFAPES127 10/20/98 203 Sidewall 

-

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE H-1 
MINE FILL A POST-EXCAVATION SAMPLE RESULTS 

NSWCCRANE 

EXPLOSIVES 

2,4-DNT 2,6-DNT 2-Am DNT 4-Am DNT 
1,400,000 680,000 1,400,000 680,000 
130,000 65,000 130,000 65,000 
UG/KG UG/KG UG/KG UG/KG 

SAMPLED 
BY 

MK 250 U 260 U 250 U 250 U 
MK N/A N/A N/A N/A 
MK 250 U 260 U 250 U 250 U 
MK N/A N/A N/A N/A 
MK 238 U 248 U 238 U 238 U 
MK N/A N/A N/A N/A 
MK 250 U 260 U 250 U 250 U 
MK N/A N/A N/A N/A 
MK 250 U 260 U 250 U 250 U 
MK 238 U 248 U 238 U 238 U 
MK N/A N/A N/A N/A 
MK 250 U 260 U 250 U 250 U 

MK N/A N/A N/A N/A 
MK 238 U 248 U 1,990 2,860 
MK N/A N/A N/A N/A 
MK 250 U 260 U 2,330 2,990 

MK N/A N/A N/A N/A 
MK 250 U 260 U 822 5,800 

MK N/A N/A N/A N/A 
MK 238 U 248 U 381 2,000 

MK N/A N/A N/A N/A 
MK 238 U 248 U 379 1,090 

MK N/A N/A N/A N/A 
MK 250 U 260 U 250 U 250 U 

MK N/A N/A N/A N/A 
MK 250 U 260 U 250 U 250 U 
MK N/A N/A N/A N/A 
MK 250 U 260 U 250 U 250 U 
MK N/A N/A N/A N/A 
MK 238 U 248 U 742 238 U 

- ----
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METALS 
-- ------

2-NT 3-NT 4-NT ALUMINUM 
6,800,000 6,800,000 6,800,000 100,000,000 
650,000 650,000 650,000 77,000,000 
UG/KG UG/KG UG/KG UG/KG 

J 
250 U 250 U 250 U 16,10p,OOL 
N/A N/A N/A N/A 

250 U 250 U 250 U 11,400,000 
N/A N/A N/A N/A 

238 U 238 U 238 U 11,400,000 
N/A N/A N/A N/A 

250 U 250 U 250 U _11.200,O~ 
N/A N/A N/;"-=-- N/A 

250 U 250 U 250 U 10,400,000 
238 U 238 U 238 U __ 11,900,000 -
N/A N/A N/A N/A 

250 U 250 U 250 U 10,500,000 
N/A N/A N/A N/A 

238 U 238 U 238 U 12,700,000 
N/A N/A N/A N/A 

250 U 250 U 250 U 12,100,000 
N/A N/A N/A N/A 

250 U 250 U 250 U 10,800,000 
N/A N/A N/A N/A 

238 U 238 U 238 U 10,600,000 
N/A N/A N/A N/A 

238 U 238 U 238 U 12,300,000 

N/A N/A N/"- N/A 
250 U 250 U 250 U 15,000,000 
N/A N/A N/A ---- N/A 

250 U 250 U 250 U 9,100,000 
N/A N/A N/A --c---- N/A 

250 U 250 U 250U 11,400,000 
N/A N/A N/A N/A 

238 U 238 U __ _ 238 U_ 10,100,000 
-------- ---- --
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ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 
10 DATE NUMBER (inches) 

MFAPES099 10/14/98 13 0-6 
MFAPES100 10/14/98 13 6-6 
MFAPES101 10/14/98 14 0-6 
MFAPES102 10/14/98 14 6-6 
MFAPES103 10/15/98 123 0-6 
MFAPES104 10/15/98 123 6-6 
MFAPES105 10/15/98 124 0-6 
MFAPES106 10/15/98 124 6-6 
MFAPES107 10/15/98 125 0-6 

MFAPES107FD 10/15/98 125 0-6 
MFAPES108 10/15/98 125 6-6 
MFAPES109 10/15/98 126 0-6 
MFAPES110 10/15/98 126 6-6 
MFAPES111 10/15/98 3 0-6 
MFAPES112 10/15/98 3 6-6 
MFAPES113 10/15/98 4 0-6 
MFAPES114 10/15/98 4 6-6 
MFAPES115 10/15/98 4 Sidewall 
MFAPES116 10/15/98 4 Sidewall 
MFAPES117 10/15/98 134 0-6 

MFAPES118 10/15/98 134 6-6 

MFAPES119 10/20/98 134 Sidewall 

MFAPES120 10/20/98 134 Sidewall 

MFAPES121 10/20/98 5 0-6 
MFAPES122 10/20/98 5 6-6 

MFAPES123 10/20/98 202 0-6 
MFAPES124 10/20/98 202 6-6 
MFAPES125 10/20/98 203 0-6 
MFAPES126 10/20/98 203 6-6 
MFAPES127 10/20/98 203 Sidewall 

NSWC Crane - SWMU'12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE H-1 
MINE FILL A POST-EXCAVATION SAMPLE RESULTS 

NSWCCRANE 

METALS 

ARSENIC BARIUM CADMIUM CHROMIUM LEAD 
2,400 100,000,000 850,000 450,000 1,000,000 
320 5,300,000 38,000 210,000 400,000 

UG/KG UG/KG UG/KG UG/KG UG/KG 
SAMPLED **2,000,000 **20,000 **100,000 **100,000 

BY 

MK N/A 58,300 40 U 20,100 14,900 B 
MK N/A N/A N/A N/A N/A 
MK N/A 43,300 40 U 18,600 13,700 B 
MK N/A N/A N/A N/A N/A 
MK N/A 47,900 40 U 17,700 11,300 B 
MK N/A N/A N/A N/A N/A 
MK N/A 58,500 70 B 15,900 10,100 B 
MK N/A N/A N/A N/A N/A 
MK N/A 48,700 30 U 15,300 10,0008 
MK N/A 56,700 40 U 18,700 13,1008 
MK N/A N/A N/A N/A N/A 
MK N/A 106,000 30 U 16,500 12,5008 

MK N/A N/A N/A N/A N/A 
MK N/A 68,100 508 17,900 11,600 B 

MK N/A N/A N/A N/A N/A 
MK N/A 69,300 708 23,800 15,1008 

MK N/A N/A N/A N/A N/A 
MK N/A 69,800 1008 14,300 17,7008 
MK N/A N/A N/A N/A N/A 
MK N/A 45,000 908 21,200 13,7008 

MK N/A N/A N/A N/A N/A 

MK N/A 58,800 1208 16,100 N 14,9008 

MK N/A N/A N/A N/A N/A ' 

MK N/A 48,700 1008 20,800 N 9,3008 

MK N/A N/A N/A N/A N/A 
MK N/A 46,900 180 B 22,500 N 10,0008 

MK N/A N/A N/A N/A N/A 

MK N/A 102,000 1608 17,500 N 20,7008 
MK N/A N/A N/A N/A N/A 
MK N/A 91,100 1408 12,400 N 14,2008 
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MERCURY SELENIUM SILVER 
510,00q 8,500,000 8,500,000 
23,000 380,000 380,000 
UG/KG UG/KG UG/KG 
**4,000 

60 N/A N/A 
N/A N/A N/A 
40 U N/A N/A 
N/A N/A N/A 

, 

40 U N/A N/A 
, 

-, 

N/A N/A N/A 
40 U N/A N/A 
N/A N/A N/A 
40 U N/A N/A 
40 U N/A N/A 
N/A N/A --1------

N/A 
40 U N/A N/A 
N/A N/A N/A 
40 U N/A 

f-----
N/A 

-
N/A N/A N/A 
40 U N/A N/A 

N/A N/A N/A 
40 U N/A N/A 
N/A N/A N/A 
40 U N/A N/A 

N/A N/A N/A 

20 *8 N/A N/A 
, N/A N/A N/A 

30 *8 N/A N/A 

N/A N/A N/A 

30*8 N/A N/A 

N/A N/A N/A 

50 * N/A N/A 
N/A N/A N/A 
160 * N/A N/A 

06/26/2000 



ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 
ID DATE NUMBER (inches) 

MFAPES127FD 10/20/98 203 Sidewall 
MFAPES128 10/20/98 203 Sidewall 
MFAPES129 10/20/98 45 0-6' 
MFAPES130 10/20/98 45 6-6 
MFAPES131 10/20/98 48 0-6 
MFAPES132 10/20/98 48 6 - 6 ' 
MFAPES133 10/20/98 50 0-6 
MFAPES134 10/20/98 50 6-6 
MFAPES135 10/20/98 52 0-6 
MFAPES136 10/20/98 52 6-6 
MFAPES137 10/22198 54 0-6 
MFAPES138 10/22198 54 6-6 
MFAPES139 10/22198 56 0-6 
MFAPES140 10/22198 56 6-6 
MFAPES141 10/22198 49 0-6 
MFAPES142 10/22198 49 6-6 
MFAPES143 10/22198 43 0-6 
MFAPES144 10/22198 43 6-6 ' 
MFAPES145 10/23/98 166 Sidewall 
MFAPES146 10/26/98 166 Sidewall 
MFAPES147 10/26/98 143 0-6 

MFAPES147FD 10/26/98 143 0-6 
MFAPES148 10/26/98 143 6-6 
MFAPES149 10/28/98 15 0-6 
MFAPES150 10/28/98 15 6-6 
MFAPES151 10/28/98 142 0-6 
MFAPES152 10/28/98 142 6-6 
MFAPES153 10/28/98 1 0-6 
MFAPES154 10/28/98 1 6-6 
MFAPES155 10/26/98 2 0-6 
MFAPES156 10/26/98 _ 2 6-6 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE H-1 
MINE FILL A POST-EXCAVATION SAMPLE RESULTS 

NSWCCRANE 

VOLATILES 
METHYLENE 

MEK MIBK ACETONE CHLORIDE 
27,000,000 2,800,000 8,800,000 18,000 
7,100,000 770,000 2,000,000 7,800 

UG/KG UG/KG UG/KG UG/KG 
SAMPLED **4,000,000 

BY 
MK N/A N/A N/A N/A 
MK 5U 5U 30 5U 
MK N/A N/A N/A N/A 
MK 5U 5U 5U 5U 
MK N/A N/A N/A N/A 
MK 6U 6U 6U 6U 
MK N/A N/A N/A N/A 
MK 5U 5U 78 5U 
MK N/A N/A N/A N/A 
MK 5U 5U 16 5U 
MK N/A N/A N/A N/A 
MK 5U 5U 5U 7B 
MK N/A N/A N/A N/A 
MK 6U 6U 6U 10 B 
MK N/A N/A N/A N/A 
MK 5U 5U 5U 6B 
MK N/A N/A N/A N/A 
MK 5U 5U 5U 8B 
MK N/A N/A N/A N/A 
MK 6U 6U 190 6U 
MK N/A N/A N/A N/A 
MK N/A N/A N/A N/A 
MK 6U 6U 6U 6U 
MK N/A N/A N/A N/A 
MK 6U 6U 6U 6U 
MK N/A N/A N/A N/A 
MK 6U 6U 6U 6U 
MK N/A N/A N/A N/A 
MK 6U 6U 6U 21 
MK N/A N/A N/A N/A 
MK 6U 6U 6U 6U 

Page 17 of 45 

EXPLOSIVES 

TOLUENE XYLENES DNB 
880,000 320,000 68,000 
790,000 320,000 6,500 
UG/KG UG/KG UG/KG 

N/A N/A 250 U 
3J 5U N/A 

N/A N/A 250 U 
5U 5U N/A 
N/A N/A 250 U 
6U 6U N/A 
N/A N/A 250 U 
5U 5U N/A 
N/A N/A 250 U 
5U 5U N/A 
N/A N/A 250 U 
5U 5U N/A 
N/A N/A 250 U 
6U 6U N/A 
N/A N/A 250 U 
5U 5U N/A 
N/A N/A 250 U 
5U 5U N/A 
N/A N/A 250 U 
6U 6U N/A 
N/A N/A 250 U 
N/A N/A 250 U 
6U 6U N/A 
N/A N/A 250 U 
6U 6U N/A 
N/A N/A 250 U 
6U 6U N/A 
N/A N/A 250 U 
6U 6U N/A 
N/A N/A 250 U 
6U 6U N/A 

---

06/26/2000 



ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 
ID DATE NUMBER (inches) 

MFAPES127FD 10/20/98 203 Sidewall 
MFAPES128 10/20/98 203 Sidewall 
MFAPES129 10/20/98 45 0-6 
MFAPES130 10/20/98 45 6-6 
MFAPES131 10/20/98 48 0-6 
MFAPES132 10/20/98 48 6-6 
MFAPES133 10/20/98 50 0-6 
MFAPES134 10/20/98 50 6-6 
MFAPES135 10/20/98 52 0-6 
MFAPES136 10/20/98 52 6-6 
MFAPES137 10/22/98 54 0-6 
MFAPES138 10/22198 54 6-6 
MFAPES139 10/22198 56 0-6 
MFAPES140 10/22198 56 6-6 
MFAPES141 10/22198 49 0-6 
MFAPES142 10/22198 49 6-6 
MFAPES143 10/22198 43 0-6 
MFAPES144 10/22198 43 6-6 
MFAPES145 10/23/98 166 Sidewall 
MFAPES146 10/26/98 166 Sidewall 
MFAPES147 10/26/98 143 0-6 

MFAPES147FD 10/26/98 143 0-6 
MFAPES148 10/26/98 143 6-6 
MFAPES149 10/28/98 15 0-6 
MFAPES150 10/28/98 15 6-6 
MFAPES151 10/28/98 142 0-6 
MFAPES152 10/28/98 142 6-6 
MFAPES153 10/28/98 1 0-6 
MFAPES154 10/28/98 1 6-6 
MFAPES155 10/26/98 2 0-6 
MFAPES156 10/26/98 2 6-6 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE H-1 
MINE FILL A POST-EXCAVATION SAMPLE RESULTS 

NSWCCRANE 

EXPLOSIVES 

HMX NITROBENZENE PETN RDX 
34,000,000 94,000 250 17,000 
3,300,000 18,000 250 4,000 

UG/KG UG/KG UG/KG UG/KG 
SAMPLED **40,000 

BY 

MK 8,880 260 U 250 U GT 55,400 E 
MK N/A N/A N/A N/A 
MK 2,200 U 260 U 250 U 1,000 U 
MK N/A N/A N/A N/A 
MK 2,200 U 260 U 250 U 1,000 U 
MK N/A N/A N/A N/A 
MK 2,200 U 260 U 250 U 1,000 U 
MK N/A N/A N/A N/A 
MK 968 J 260 U 250 U 3,230 
MK N/A N/A N/A N/A 
MK 4,260 260 U 250 U 11,600 
MK N/A N/A N/A N/A 
MK 23,400 260 U 250 U 162,000 D 
MK N/A N/A N/A N/A 
MK 4,160 260 U 250 U 11,500 
MK N/A N/A N/A N/A 
MK 6,690 260 U 250 U 6,220 
MK N/A N/A N/A N/A 
MK 12,000 260 U 250 U 1,000 U 
MK N/A N/A N/A N/A 
MK 6,140 260 U 250 U 5,530 
MK 5,030 260 U 250U 4,760 
MK N/A N/A N/A N/A 
MK 5,540 260 U 250U 9,510 
MK N/A N/A N/A N/A 
MK 4,120 260 U 250 U 15,400 
MK N/A N/A N/A N/A 
MK 5,600 260 U 250 U 9,360 
MK N/A N/A N/A N/A 
MK 9,120 260 U 250U 51,400 D 
MK N/A N/A N/A N/A 
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TNB TETRYL TNT 
34,000 6,800,000 64,000 
3,300 650,000 15,000 

UG/KG UG/KG UG/KG 

250 U 650 U 6,640 
N/A N/A N/A 

250 U 650 U 250 U 
N/A N/A N/A 

250 U 650 U 250 U 
N/A N/A N/A 

250 U 650 U 250 U 
N/A N/A N/A 

250 U 650 U 350 
N/A N/A N/A 

250 U 650 U 648 
N/A N/A N/A 

250 U 650 U-- 46,600D 
N/A N/A N/A --

250 U 650 U 3~~ 
N/A N/A N/A 

250 U 650 U 250 U 
! 

N/A N/A N/A 
250 U 650 U 250 U 
' N/A N/A N/A 

-
250 U 650 U 250 U 
250 U 650 U 250 U 
N/A N/A N/A 

250 U 650 U 245 JP 
N/A N/A N/A 

250 U 650 U 152 JP 
N/A N/A --c--

N/A 
250 U 650 U 203 J 
N/A N/A N/A 

250 U 650 U 2,980 
N/A N/A N/A 
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ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 
ID DATE NUMBER (inches) 

MFAPES127FD 10/20/98 203 Sidewall 
MFAPES128 10/20/98 203 Sidewall 
MFAPES129 10/20/98 45 0-6 
MFAPES130 10/20/98 45 6-6 
MFAPES131 10/20/98 48 0-6 
MFAPES132 10/20/98 48 6-6 
MFAPES133 10/20/98 50 0-6 
MFAPES134 10/20/98 50 6-6 
MFAPES135 10/20/98 52 0-6 
MFAPES136 10/20/98 52 6-6 
MFAPES137 10/22198 54 0-6 
MFAPES138 10/22198 54 6-6 
MFAPES139 10/22198 56 0-6 
MFAPES140 10/22198 56 6-6 
MFAPES141 10/22198 49 0-6 
MFAPES142 10/22198 49 6-6 
MFAPES143 10/22198 43 0-6 
MFAPES144 10/22198 43 6-6 
MFAPES145 10/23/98 166 Sidewall 
MFAPES146 10/26/98 166 Sidewall 
MFAPES147 10/26/98 143 0-6 

MFAPES147FD 10/26/98 143 0-6 
MFAPES148 10/26/98 143 6-6 
MFAPES149 10/28/98 15 0-6 
MFAPES150 10/28/98 15 6-6 
MFAPES151 10/28/98 142 0-6 
MFAPES152 10/28/98 142 6-6 
MFAPES153 10/28/98 1 0-6 
MFAPES154 10/28/98 1 6-6 
MFAPES155 10/26/98 2 0-6 
MFAPES156 10/26/98 2 6-6 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE H-1 
MINE FILL A POST-EXCAVATION SAMPLE RESULTS 

NSWC CRANE 

EXPLOSIVES 

2,4-DNT 2,6-DNT 2-Am DNT 4-Am DNT 
1,400,000 680,000 1,400,000 680,000 
130,000 65,000 130,000 65,000 
UG/KG UG/KG UG/KG UG/KG 

SAMPLED 
BY 

MK 250 U 260 U 1,030 250 U 
MK N/A N/A N/A N/A 
MK 250 U 260 U 250 U 250 U 
MK N/A' N/A N/A N/A 
MK 250 U 260 U 250 U 250 U 
MK N/A N/A N/A N/A 
MK 250 U 260 U 250 U 250 U 
MK N/A N/A N/A N/A 
MK 250 U 260 U 250 U 250 U 
MK N/A N/A N/A N/A 
MK 250 U 260 U 788 608 
MK N/A N/A N/A N/A 
MK 250 U 260 U 1,200 1,360 

MK N/A N/A N/A N/A 
MK 250 U 260 U 115 J 250 U 
MK N/A N/A N/A N/A 
MK 250 U 260 U 250 U 250 U 
MK N/A N/A N/A N/A 
MK 250 U 260 U 250 U 250 U 
MK N/A N/A N/A N/A 
MK 250 U 260 U 250 U 250 U 
MK 250 U 260 U 250 U 250 U 
MK N/A N/A N/A N/A 
MK 250 U 260 U 331 304 
MK N/A N/A N/A N/A 
MK 250 U 260 U 250 U 250 U 
MK N/A N/A N/A N/A 
MK 250 U 260 U 290 219 J 
MK N/A N/A N/A N/A 
MK 250 U 260 U 442 391 
MK N/A N/A N/A N/A 
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METALS 
-- ----

2-NT 3-NT 4-NT ALUMINUM 
6,800,000 6,800,000 6,800,000 100,000,000 
650,000 650,000 650,000 77.,000,000 
UG/KG UG/KG UG/KG UG/KG 

250 U 250U 250 U 14,500,000 I 
I 

N/A N/A N/A N/A 
250 U 250 U 250 U 12,200,000 
N/A N/A N/A N/A 

250 U 250 U 250 U 12,700,000 
I 

N/A N/A N/A N/A I 

250 U 250 U 250 U 12,300,000 
N/A N/A N/A N/A 

250 U 250 U 250 U 12,700,000 
N/A N/A N/A N/A 

250 U 250 U 250 U 15,100,000 
N/A N/A N/A N/A 

250 U 250 U 250 U 12,100,000 I 

N/A N/A N/A N/A 
250 U 250 U 250 U 7,030,000 
N/A N/A N/A N/A 

250 U 250 U 250 U 10,500,000 
N/A N/A N/A N/A 

250 U 250 U 250 U 15500000 • 
N/A N/A N/A N/A 

250 U 250 U 250 U 12300000 • 
250 U 250 U 250 U 10700000 • 
N/A N/A N/A N/A 

250 U 250 U 250 U 16,000,000 
N/A N/A N/A N/A 

250 U 250 U 250 U 12,200,000 
N/A N/A N/A N/A 

250 U 250 U 250 U 12,000,000 
N/A N/A N/A N/A 

250 U 250 U 250 U 12,700,000 • 
N/A N/A N/A N/A 

06/26/2000 



ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 
ID DATE NUMBER (inches) 

MFAPES127FD 10/20/98 203 Sidewall 
MFAPES128 10/20/98 203 Sidewall 
MFAPES129 10/20/98 45 0-6 
MFAPES130 10/20/98 45 6-6 
MFAPES131 10/20/98 48 0-6 
MFAPES132 10/20/98 48 6-6 
MFAPES133 10/20/98 50 0-6 
MFAPES134 10/20/98 50 6-6 
MFAPES135 10/20/98 52 0-6 
MFAPES136 10/20/98 52 6-6 
MFAPES137 10/22198 54 0-6 
MFAPE5138 10/22198 54 6-6 
MFAPES139 10/22198 56 0-6 
MFAPE5140 10/22198 56 6-6 
MFAPES141 10/22198 49 0-6 
MFAPE5142 10/22198 49 6-6 
MFAPE5143 10/22198 43 0-6 
MFAPES144 10/22198 43 6-6 
MFAPES145 10/23/98 166 Sidewall 
MFAPE5146 10/26/98 166 Sidewall 
MFAPES147 10/26/98 143 0-6 

MFAPE5147FD 10/26/98 143 0-6 
MFAPES148 10/26/98 143 6-6 
MFAPE5149 10/28/98 15 0-6 
MFAPE5150 10/28/98 15 6-6 
MFAPES151 10/28/98 142 0-6 
MFAPES152 10/28/98 142 6-6 
MFAPE5153 10/28/98 1 0-6 
MFAPES154 10/28/98 1 6-6 
MFAPES155 10/26/98 2 0-6 
MFAPES156 10/26/98 2 6-6 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

_. 

TABLE H-1 
MINE FILL A POST-EXCAVATION SAMPLE RESULTS 

NSWCCRANE 

METALS 

ARSENIC BARIUM CADMIUM CHROMIUM LEAD 
2,400 100,000,000 850,000 450,000 1,000,000 
320 5,300,000 38,000 210,000 400,000 

UG/KG . UG/KG UG/KG UG/KG UG/KG 
SAMPLED **2,000,000 **20,000 **100,000 **100,000 

BY 

MK N/A 94,900 150 B 17,100N 14,000 B 
MK N/A N/A N/A N/A N/A 
MK N/A 60,200 120 B 16,600 11,400 B 
MK N/A N/A N/A N/A N/A 
MK N/A 85,600 120 B 14,000 12,100 B 
MK N/A N/A N/A N/A N/A 
MK N/A 39,000 90B 16,200 10,300 B 
MK N/A N/A N/A N/A N/A 
MK N/A 38,200 100 B 19,100 13,400 B 
MK N/A N/A N/A N/A N/A 
MK N/A 76,900 40 U 18,600 N 15,100 B 
MK N/A N/A N/A N/A N/A 

MK N/A 53,800 40 U 14,700 N 11,000 B 

MK N/A N/A N/A N/A N/A 
MK N/A 98,500 50 B 11,300 N 15,100 B 
MK N/A N/A N/A N/A N/A 
MK N/A 48,600 40 U 12,200 N 10,900 B 
MK N/A N/A N/A N/A N/A 
MK N/A 39,300 110 B 21,400 N* 14,100EB 
MK N/A N/A N/A N/A N/A 
MK N/A 52,400 120 B 14,500 N* 8,800 EB 
MK N/A 54,100 80 B 13,200 N* 11,800 EB 
MK N/A N/A N/A N/A N/A 
MK N/A 60,000 350 B 20,000 15,600 NB 
MK N/A N/A N/A N/A N/A 
MK N/A 60,800 280 B 16,100 12,900 NB 
MK N/A N/A N/A N/A N/A 
MK N/A 77,500 340 B 18,600 14,000 NB 
MK N/A N/A N/A N/A N/A 

MK N/A 79,100 110 B 18,700 N* 14,100EB 

MK N/A N/A N/A N/A N/A 
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MERCURY SELENIUM SILVER 
510,000 8,500,000 8,500,000 
23,000 380,000 380,000 
UG/KG UG/KG UG/KG 

.-

**4,000 I 

30 *B N/A N/A 
N/A N/A N/A 

40 *U N/A N/A 
N/A N/A N/A 

40 *U N/A N/A 
N/A N/A N/A 

40 *U N/A N/A 
N/A N/A N/A 
60 * N/A N/A 
N/A N/A N/A 
50 * N/A N/A 
N/A N/A N/A 
40 * N/A N/A 

N/A N/A N/A 

60 • N/A N/A 
N/A N/A N/A 
50 * N/A N/A 
N/A N/A N/A 
100 N/A N/A 
N/A N/A N/A 
90 N/A N/A 
70 N/A N/A 
N/A N/A N/A 
40 N/A N/A 

N/A N/A N/A 
20 U N/A N/A 
N/A N/A N/A 
20 U N/A N/A 
N/A N/A N/A 

40 U N/A N/A 
N/A N/A N/A 

06/26/2000 



ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 
ID DATE NUMBER (inches) 

MFAPES157 10/27/98 66 0-6 
MFAPES158 10/27/98 66 6-6 
MFAPES159 10/27/98 183 0-6 
MFAPES160 10/27/98 183 6-6 
MFAPES161 10/27/98 51 0-6 
MFAPES162 10/27/98 51 6-6 
MFAPES163 10/27/98 67 0-6 
MFAPES164 10/27/98 67 6-6 
MFAPES165 10/29/98 53 0-6 
MFAPES166 10/29/98 53 6 - 6 . 
MFAPES167 10/29/98 55 0-6 

MFAPES167FD 10/29/98 55 0-6 
MFAPES168 10/29/98 55 6-6 
MFAPES169 10/29/98 57 0-6 
MFAPES170 10/29/98 57 6-6 
MFAPES171 11/11/98 65 0-6 
MFAPES172 11/11/98 65 6-6 
MFAPES173 11/11/98 64 0-6 
MFAPES174 11/11198 64 6-6 
MFAPES175 11111198 10 0-6 
MFAPES176 11/11/98 10 6-6 
MFAPESl77 11/11/98 11 0-6 
MFAPES178 11/11/98 11 6-6 
MFAPES179 11/11/98 62 0-6 
MFAPES180 11/11/98 62 6-6 
MFAPES181 11112198 12 0-6 
MFAPES182 11112198 12 6-6 
MFAPES183 11/12198 63 0-6 
MFAPES184 11/12198 63 6-6 
MFAPES185 11/12198 149 0-6 
MFAPES186 11/12198 149 6-6 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE H-1 
MINE FILL A POST-EXCAVATION SAMPLE RESULTS 

NSWCCRANE 

VOLATILES 
METHYLENE 

MEK MIBK ACETONE CHLORIDE 
27,000,000 2,800,000 8,800,000 18,000 
7,100,000 770,000 2,000,000 7,800 

UG/KG UG/KG UG/KG UG/KG 
SAMPLED **4,000,000 

BY 

MK N/A N/A N/A N/A 
MK 6U 6U 6U 26 
MK N/A N/A N/A N/A 
MK 7U 7U 50 38 
MK N/A N/A N/A N/A 
MK 6U 6U 6U 16 
MK N/A N/A N/A N/A 
MK 6U 6U 6U 6U 
MK N/A N/A N/A N/A 
MK 5U 5U 5U 9 
MK N/A N/A N/A N/A 
MK N/A N/A N/A N/A 
MK 5U 5U 5U 8 
MK N/A N/A N/A N/A 
MK 5U 5U 5U 8 
MK N/A N/A N/A N/A 
MK 5U 5U 68 5U 
MK N/A N/A N/A N/A 
MK 6U 6U 6U 6U 
MK N/A N/A N/A N/A 
MK 5U 5U 5U 5U 
MK N/A N/A N/A N/A 
MK 5U 5U 17 5U 
MK N/A N/A N/A N/A 
MK 5U 5U 5U 5U 
MK N/A N/A N/A N/A 
MK 6U 6U 6U 6U 
MK N/A N/A N/A N/A 
MK 6U 6U 6U 6U 
MK N/A N/A N/A N/A 
MK 6U 6U 58 6U 
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EXPLOSIVES I 

TOLUENE XYLENES DNB I 
i -

880,000 320,000 68,000 
I 

790,000 320,000 6,500 
I 

UG/KG UG/KG UG/KG , 

N/A N/A 250 U 
.6U 6U N/A 

N/A N/A 238 U 
7 7U N/A 

N/A N/A 250 U 
6U 6U N/A 
N/A N/A 250 U 
6U 6U N/A 
N/A N/A 250 U 
5U 5U N/A 
N/A N/A 238 U 
N/A N/A 250 U 
5U 5U N/A 
N/A N/A 238 U 
5U 5U N/A 
N/A N/A 250 U 
5U 5U N/A 
N/A N/A 238 U 
6U 6U N/A 
N/A N/A 250 U 
5U 5U N/A 
N/A N/A 250 U 
5U 5U N/A 
N/A N/A 250 U 
5U 5U N/A 
N/A N/A 238 U 
6U 6U N/A 
N/A N/A 250 U 
6U 6U N/A 

--
N/A N/A 250 U 

6U 6U N/A 

06/26/2000 



ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 
ID DATE NUMBER (inches) 

MFAPES157 10/27/98 66 0-6 
MFAPES158 10/27/98 66 6-6 
MFAPES159 10/27/98 183 0-6 
MFAPES160 10/27/98 183 6-6 
MFAPES161 10/27/98 51 0-6 
MFAPES162 10/27/98 51 6-6 
MFAPES163 10/27/98 67 0-6 
MFAPES164 10/27/98 67 6-6 
MFAPES165 10/29/98 53 0-6 
MFAPES166 10/29/98 53 6-6 
MFAPES167 10/29/98 55 0-6 

MFAPES167FD 10/29/98 55 0-6 
MFAPES168 10/29/98 55 6-6 
MFAPES169 10/29/98 57 0-6 
MFAPES170 10/29/98 57 6-6 
MFAPES171 11111198 65 0-6 
MFAPES172 11111198 65 6-6 
MFAPES173 11/11/98 64 0-6 
MFAPES174 11111/98 64 6-6 

MFAPES175 11111/98 10 0-6 
MFAPES176 11/11/98 10 6-6 
MFAPES177 11/11198 11 0-6 
MFAPES178 11111/98 11 6-6 

MFAPES179 11111/98 62 0-6 

MFAPES180 11/11/98 62 6-6 
MFAPES181 11/12198 12 0-6 
MFAPES182 11112198 12 6-6 
MFAPES183 11/12198 63 0-6 
MFAPES184 11112198 63 6-6 
MFAPES185 11112198 149 0-6 
MFAPES186 11/12198 149 6-6 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE H-1 
MINE FILL A POST-EXCAVATION SAMPLE RESULTS 

NSWCCRANE 

EXPLOSIVES 

HMX NITROBENZENE PETN RDX 
34,000,000 94,000 250 17,000 
3,300,000 18,000 250 4,000 

UG/KG UG/KG UG/KG UG/KG 
SAMPLED **40,000 

BY 

MK 2,200 U 260 U 250 U 1,000 U 
MK N/A N/A N/A N/A 
MK 1,880 J 248 U 238 U 2,680 
MK N/A N/A N/A N/A 
MK 2,200 U 260 U 250 U 1,000 U 
MK N/A N/A N/A N/A 
MK 4,090 260 U 250 U 16,000 
MK N/A N/A N/A N/A 
MK 2,200 260 U 250 U 6,110 
MK N/A N/A N/A N/A 
MK 2,100 U 248 U 238 U 952 U 
MK 2,200 U 260 U 250 U 1,000 U 
MK N/A _ N/A N/A N/A 
MK 2,380 248 U 238 U 5,390 
MK N/A N/A N/A N/A 

MK 7,430 260 U 250 U 56,2000 

MK N/A N/A N/A N/A 

MK 5,910 248 U 238 U 47,3000 

MK N/A N/A N/A N/A 

MK 2,480 260 U 250 U 20,500 

MK N/A N/A N/A N/A 

MK 7,040 260 U 250 U 40,0000 

MK N/A N/A N/A N/A 

MK 13,600 260 U 250 U 64,0000 

MK N/A N/A N/A N/A 

MK 44,100 248 U 238 U 246,0000 

MK N/A N/A N/A N/A 

MK 15,800 260 U 250 U 115,0000 

MK N/A N/A N/A N/A 

MK 21,800 260 U 250 U 98,7000 

MK N/A N/A N/A N/A 
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--

TNB TETRYL TNT 
--

34,000 6,800,000 64,000 
3,300 650,000 15,000 

UG/KG UG/KG UG/KG 

250 U 650 U 250 U 
N/A N/A N/A 

238 U 619 U 238 U 
N/A N/A ~~ 

250 U 650 U 250 U 
N/A N/A N/A 

250 U 650 U 250 U 
N/A N/A N/A 

250 U I 650 U 358 
N/A N/A N/A 

238 U 619 U 238 U 
250 U 650 U 250 U 
N/A N/A N/A 

238 U 619 U 89.200 J 
N/A N/A N/A 

250 U 650 U 8,420 
N/A N/A N/A 

238 U 619 U 4,330 

N/A N/A N/A 

250 U 650 U 11,000 
N/A N/A N/A 

250 U 650 U 7,000 
N/A N/A N/A 

250U 650 U 21,600D 
N/A N/A N/A 

238 U 619 U 4,910 

N/A N/A N/A 

250 U 650 U 12,600 

N/A N/A N/A 

250 U 650 U 685 
N/A N/A N/A 
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ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 
ID DATE NUMBER (inches) 

MFAPES157 10/27/98 66 0-6 
MFAPES158 10/27/98 66 6-6 
MFAPES159 10/27/98 183 0-6 
MFAPES160 10/27/98 183 6-6 
MFAPES161 10/27/98 51 0-6 
MFAPES162 10/27/98 51 6-6 
MFAPES163 10/27/98 67 0-6 
MFAPES164 10/27/98 67 6-6 
MFAPES165 10/29/98 53 0-6 
MFAPES166 10/29/98 53 6-6 
MFAPES167 10/29/98 55 0-6 

MFAPES167FD 10/29/98 55 0-6 
MFAPES168 10/29/98 55 6-6 
MFAPES169 10/29/98 57 0-6 
MFAPES170 10/29/98 57 6-6 
MFAPES171 11111/98 65 0-6 

MFAPES172 11111198 65 6-6 

MFAPES173 11111/98 64 0-6 
MFAPES174 11111/98 64 6-6 
MFAPES175 11111/98 10 0-6 
MFAPES176 11/11/98 10 6-6 
MFAPES177 11111/98 11 0-6 
MFAPES178 11/11/98 11 6-6 
MFAPES179 11/11/98 62 0-6 
MFAPES180 11/11198 62 6-6 
MFAPES181 11/12198 12 0-6 
MFAPES182 11/12198 12 6-6 
MFAPES183 11/12198 63 0-6 
MFAPES184 11/12198 63 6-6 
MFAPES185 11/12198 149 0-6 
MFAPES186 11112198 149 6-6 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE H-1 
MINE FILL A POST-EXCAVATION SAMPLE RESULTS 

NSWCCRANE 

EXPLOSIVES 

2,4-DNT 2,6-DNT 2-Am DNT 4-Am DNT 
1,400,000 680,000 1,400,000 680,000 
130,000 65,000 130,000 65,000 
UG/KG UG/KG UG/KG UG/KG 

SAMPLED 
BY 

MK 250 U 260 U 250 U 250 U 
MK N/A N/A N/A N/A 
MK 238 U 248 U 238 U 238 U 
MK N/A N/A N/A N/A 
MK 250 U 260 U 250 U 250 U 
MK N/A N/A N/A N/A 
MK 250 U 260 U 250 U 250 U 
MK N/A N/A N/A N/A 
MK 250 U 260 U 142 J 130 J 
MK N/A N/A N/A N/A 
MK 238 U 248 U 238 U 238 U 
MK 250 U 260 U 250 U 250 U 
MK N/A N/A N/A N/A 
MK 238 U 248 U 238 U 101 J 
MK N/A N/A N/A N/A 

MK 250 U 260 U 250 U 250 U 

MK N/A N/A N/A N/A 

MK 238 U 248 U 664 1,120 

MK N/A N/A N/A N/A 

MK 250 U 260 U 708 250 U 

MK N/A N/A N/A N/A 

MK 250 U 260 U 863 1,400 

MK N/A N/A N/A N/A 

MK 250 U 260 U 250 U 3,120 
MK N/A N/A N/A N/A 

MK 238 U 248 U 524 4,760 U 
MK N/A N/A N/A N/A 

MK 250 U 260 U 250 U 2,110 DPJ 

MK N/A . N/A N/A N/A 
MK 250 U 260 U 250 U 773 DPJ 
MK N/A N/A N/A N/A 
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METALS 

2-NT 3-NT 4-NT ALUMINUM 
6,800,000 6,800,000 6,800,000 100,000,000 
650,000 650,000 650,000 77,000,000 
UG/KG UG/KG UG/KG UG/KG 

-~ 

250 U 250 U 250 U 8,970,000 
I 

N/A N/A N/A N/A 
238 U 238 U 238 U 14,200,000 

Ni-';-
I 

N/A N/A N/A ! 

250 U 250 U 250 U 8,430,000 
I 

N/A N/A N/A N/A I 
I 

250 U 250 U 250 U 9,790,000 I 

N/A N/A N/A 
I 

N/A I 

250 U 250 U 250 U 11,100,000 * I 

N/A N/A N/A 
I 

N/A I 

238 U 238 U 238 U 13,800,000 * I 

250 U 250 U 250 U 11,900,000 * 
N/A N/A N/A N/A 

! 

238 U 238 U 238 U 11,500,000 • 
N/A N/A N/A N/A 

250 U 250 U 250 U 8,550,000 

N/A N/A N/A N/A 

238 U 238 U 2380- 7,220,000 

N/A N/A N/A N/A 

250 U 250 U 250 U 9,010,000 

N/A N/A N/A N/A 

250 U 250 U 250 U 9,670,000 

N/A N/A N/A N/A 
250 U 250 U 250 U 10,400,000 
N/A N/A N/A N/A 

238 U 238 U 238 U 13,800,000 
N/A N/A N/A N/A 

744 250 U 250 U 8,820,000 

N/A N/A N/A N/A 

250 U 250 U 250 U 7,420,000 

N/A N/A N/A N/A 
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ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 
ID DATE NUMSER (inches) 

MFAPES157 10/27/98 66 0-6 
MFAPES158 10/27/98 66 6-6 
MFAPES159 10/27/98 183 0-6 
MFAPES160 10/27/98 183 6-6 
MFAPES161 10/27/98 51 0-6 
MFAPES162 10/27/98 51 6-6 
MFAPES163 10/27/98 67 0-6 
MFAPES164 10/27/98 67 6-6 
MFAPES165 10/29/98 53 0-6 
MFAPES166 10/29/98 53 6-6 
MFAPES167 10/29/98 55 0-6 

MFAPES167FD 10/29/98 55 0-6 
MFAPES168 10/29/98 55 6-6 
MFAPES169 10/29/98 57 0-6 
MFAPES170 10/29/98 57 6-6 
MFAPES171 11/11198 .65 0-6 
MFAPES172 11111/98 65 6-6 
MFAPES173 11/11/98 64 0-6 

MFAPES174 11111/98 64 6-6 
MFAPES175 11111/98 10 0-6 
MFAPES176 11/11/98 10 6-6 
MFAPES177 11111/98 11 0-6 
MFAPES178 11/11/98 11 6-6 
MFAPES179 11/11/98 62 0-6 
MFAPES180 11111/98 62 6-6 
MFAPES181 11/12198 12 0-6 
MFAPES182 11112198 12 6-6 
MFAPES183 11112198 63 0-6 
MFAPES184 11/12198 63 6-6 
MFAPES185 11112198 149 0-6 
MFAPES186 11112198 149 6-6 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE H-1 
MINE FILL A POST-EXCAVATION SAMPLE RESULTS 

NSWCCRANE 

METALS 

ARSENIC SARIUM CADMIUM CHROMIUM LEAD 
2,400 100,000,000 850,000 450,000 1,000,000 
320 5,300,000 38,000 210,000 400,000 

UG/KG UG/KG UG/KG UG/KG UG/KG 

SAMPLED **2,000,000 **20,000 **100,000 **100,000 
SY 

MK N/A 67,500 190 S 15,500 15,000 S 
MK N/A N/A N/A N/A N/A 
MK . N/A 66,900 170S 16,400 15,300 B 
MK N/A N/A N/A N/A N/A 
MK N/A 67,800 150 S 11,900 10,700 S 
MK N/A N/A N/A N/A N/A 
MK N/A 55,700 220 S 13,800 13,600 S 
MK N/A N/A N/A N/A N/A 
MK N/A 63,100 N* 210 N*S 14,200 N* 11,200 NB 
MK N/A N/A N/A N/A N/A 
MK N/A 78,100 N* 240 N*S 17,700 N* 12,400 NS 
MK N/A 62,200 N* 240 N*S 18,300 N* 14,000 NS 
MK N/A N/A N/A N/A N/A 
MK N/A 65,900 N* 220 N*S 12,900 N* 12,700 NS 
MK N/A N/A N/A N/A N/A 
MK N/A 59,600 60 S 12,000 N 10,500 B 

MK N/A N/A N/A N/A N/A 
MK N/A 44,300 150 S 10,100N 8,700 S 

MK N/A N/A N/A N/A N/A 
MK N/A 49,300 60S 12,300 N 8,600 S 

MK N/A N/A N/A N/A N/A 
MK N/A 53,700 50 S 13,300 N 10,000 S 

MK N/A N/A N/A N/A N/A 
MK N/A 60,000 40S 13,400 N 12,600 S 

MK N/A N/A N/A N/A N/A 
MK N/A 105,000 * 230 *S 14,200 N* 15,200 * 

MK N/A N/A N/A N/A N/A 
MK N/A 59,500 * 330 *S 15,700 N* 12,900 * 

MK N/A N/A N/A N/A N/A 

MK N/A 66,200 * 200 *S 16,500 N* 13,800 * 

MK N/A N/A N/A N/A N/A 
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MERCURY SELENIUM SILVER 
510,000 8,500,000 8,500,000 
23,000 380,000 380,000 
UG/KG UG/KG UG/KG 
**4,000 

30 *S ---- N/A N/A 
N/A N/A N/A 
60 * N/A N/A 
N/A N/A N/A 

20 *S N/A N/A 
N/A N/A N/A 
30 *S N/A N/A 
N/A N/A N/A 
20 U N/A N/A 
N/A N/A N/A 
20 U N/A N/A 
20 U N/A N/A 
N/A WA N/A 
~O U N/A N/A 
N/A N/A N/A 
60 N/A N/A 
N/A N/A N/A 
90 N/A N/A 
N/A N/A N/A 
60 N/A N/A 
N/A N/A N/A 
60 N/A N/A 
N/A N/A N/A 
40 N/A N/A 
N/A N/A N/A 

1,600 N/A N/A 
N/A N/A N/A 

1,000 N/A N/A 
N/A N/A N/A 
40 N/A N/A 
N/A N/A N/A 

06/26/2000 



I 

ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 
ID DATE NUM8ER (inches) 

MFAPES187 11112198 153 0-6 
MFAPES187FD 11/12198 153 0-6 

MFAPES188 11112198 153 6-6 
MFAPES189 11/12198 150 0-6 
MFAPES190 11/12198 150 6-6 
MFAPES191 11/13/98 182 0-6 
MFAPES192 11/16/98 182 6-6 
MFAPES193 11/13/98 151 0-6 
MFAPES194 11/16/98 151 6-6 
MFAPES195 11/13/98 70 0-6 
MFAPES196 11116/98 70 6-6 
MFAPES197 11113/98 58 0-6 
MFAPES198 11116/98 58 6-6 
MFAPES199 11113/98 59 0-6 
MFAPES200 11/16/98 59 6-6 
MFAPES201 11/19/98 75 0-6 
MFAPES202 11119198 75 6-6 
MFAPES203 11/19/98 76 0-6 
MFAPES204 11/19/98 76 6-6 
MFAPES205 11/19/98 77 0-6 
MFAPES206 11/19/98 77 6-6 
MFAPES207 11/25/98 88 0-6 

MFAPES207FD 11/25/98 88 0-6 
MFAPES208 11/30/98 88 6-6 
MFAPES209 12109/98 74 0-6 
MFAPES210 12109/98 74 6-6 
MFAPES211 12109/98 73 0-6 
MFAPES212 12109/98 73 6-6 
MFAPES213 12109/98 72 0-6 
MFAPES214 12109/98 72 6-6 
MFAPES215 12109/98 71 0-6 

TABLE H-1 
MINE FILL A POST-EXCAVATION SAMPLE RESULTS 

NSWCCRANE 

VOLATILES 
METHYLENE 

MEK MI8K ACETONE CHLORIDE 
27,000,000 2,800,000 8,800,000 18,000 
7,100,000 770,000 2,000,000 7,800 

UG/KG UG/KG UG/KG UG/KG 
SAMPLED **4,000,000 

8Y 
MK N/A N/A N/A N/A 
MK N/A N/A N/A N/A 
MK 6U 6U 110 6U 
MK N/A N/A N/A N/A 
MK 6U 6U 26 6U 
MK N/A N/A N/A N/A 
MK 5U 5U 5U 5U 
MK N/A N/A N/A N/A 
MK 6U 6U 6U 6U 
MK N/A N/A N/A N/A 
MK 5U 5U 5U 5U 
MK N/A N/A N/A N/A 
MK 6U 6U 6U 6U 
MK N/A N/A N/A N/A 
MK 5U 5U 5U 5U 
MK N/A N/A N/A N/A 
MK 6U 6U 22· 88 
MK N/A N/A N/A N/A 
MK 5U 5U 5U 68 
MK N/A N/A N/A N/A 
MK 5U 5U 20 68 
MK N/A N/A N/A N/A 
MK N/A N/A N/A N/A 
MK 5U 5U 18 14 
MK N/A N/A N/A N/A 
MK 5U 5U 15 B 5U 
MK N/A N/A N/A N/A 
MK 5U 5U 88 5U 
MK N/A N/A N/A N/A 
MK 5U 5U 158 5U 
MK N/A N/A 

---------- N/A_ , ..... L-_ N/A 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report Page 25 of 45 

EXPLOSIVES 

TOLUENE XYLENES DN8 
880,000 320,000 68,000 --
790,000 320,000 6,500 -
UG/KG UG/~ UG/KG 

N/A N/A 250 U 
N/A N/A 250 U 
6U 6U N/A 
N/A N/A 250 U 
6U 6U N/A 
N/A N/A 250 U 
5U 5U N/A 
N/A N/A 250 U 
6U 6U N/A 
N/A N/A 250 U 
5U 5U N/A 
N/A N/A 250 U 
6U 6U N/A 
N/A N/A 250 U 
5U 5U N/A 
N/A N/A 250 U 
6U 6U N/A 
N/A N/A 250 U'-
5U 5U N/A 
N/A N/A 250 U 
5U 5U N/A 
N/A N/A 250U-
N/A N/A 250 U 
5U 5U N/A 
N/A N/A 250 U 
5U 5U N/A 
N/A I'IIA 250 U 
5U 5U N/A 
N/A N/A 250 U 
5U 5U N/A 
N/A N/A 250 U 

06/26/2000 



ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 

ID DATE NUMBER (inches) 

MFAPES187 11112198 153 0-6 
MFAPES187FD 11/12198 153 0-6 

MFAPES188 11/12198 153 6-6 
MFAPES189 11/12198 150 0-6 
MFAPES190 11/12198 150 6-6 
MFAPES191 11113/98 182 0-6 
MFAPES192 11/16/98 182 6-6 
MFAPES193 11113/98 151 0-6 
MFAPES194 11116/98 151 6-6 
MFAPES195 11/13/98 70 0-6 
MFAPES196 11/16/98 70 6-6 
MFAPES197 11/13/98 58 0-6 
MFAPES198 11116/98 58 6-6 
MFAPES199 11/13/98 59 0-6 
MFAPES200 11/16/98 59 6-6 
MFAPES201 11119198 75 0-6 
MFAPES202 11/19/98 75 6-6 
MFAPES203 11/19/98 76 0-6 
MFAPES204 11119198 76 6-6 
MFAPES205 11/19/98 77 0-6 
MFAPES206 11119198 77 6-6 
MFAPES207 11/25/98 88 0-6 

MFAPES207FD 11/25/98 88 0-6 
MFAPES208 11/30/98 88 6-6 
MFAPES209 12109/98 74 0-6 
MFAPES210 12109/98 74 6-6 
MFAPES211 12109/98 73 0-6 
MFAPES212 12109/98 73 6-6 
MFAPES213 12109/98 72 0-6 
MFAPES214 12109/98 72 6-6 
MFAPES215 12109/98 71 0-6 

NSWC Crane - SWMU -12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE H-1 
MINE FILL A POST-EXCAVATION SAMPLE RESULTS 

NSWCCRANE 

EXPLOSIVES 

HMX NITROBENZENE PETN RDX 
34,000,000 94,000 250 17,000 
3,300,000 18,000 250 4,000 

UG/KG UG/KG UG/KG UG/KG 

SAMPLED **40,000 
BY 

MK 2,660 260 U 250 U 4,220 
MK 2,490 260 U 250 U 4,480 
MK N/A N/A N/A N/A 

MK 42,000 260 U 250 U 215,0000 
MK N/A N/A N/A N/A 
MK 2,200 U 260 U 250 U 1,000 U 
MK N/A N/A N/A N/A 
MK 2,830 260 U 250 U 16,100 
MK N/A N/A N/A N/A 
MK 364 J 260 U 250 U 3,510 
MK N/A N/A N/A N/A 

MK 87,900 DJ 260 U 250 U 752,0000 

MK N/A N/A N/A N/A 

MK 22,300 260 U 250 U 144,0000 
MK N/A N/A N/A N/A 
MK 2,200 U 260 U 250 U 1,000 U 
MK N/A N/A N/A N/A 
MK 601 J 260 U 250 U 632 J 
MK N/A N/A N/A N/A 
MK 1,280 J 260 U 250 U 4,950 
MK N/A N/A N/A N/A 
MK 2,620 260 U 250 U 2,620 
MK 2,300 260 U 250 U 2,500 
MK N/A N/A N/A N/A 
MK 1,240 J 260 U 250 U 3,380 
MK N/A N/A N/A N/A 
MK 1,150 J 260 U 250 U 2,640 
MK N/A N/A N/A N/A 
MK 5,800 260 U 250 U 40,3000 
MK N/A N/A N/A N/A 
MK 4,200- 260 U 250 U 8,380 
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TNB TETRYL TNT 
34,000 6,800,600 64,(100-
3,300 650,000 15,000 

UG/KG UG/KG I UG/KG 

----
250 U 650 U 250 U 
250 U 650 U 250 U 
N/A N/A N/A 

250 U 650 U 640 
--

N/A N/A N/A 
250 U 650 U 250 U 
N/A N/A N/A 

250 U 650 U 250 U 
N/A N/A N/A 

250 U 650 U 250 U 
N/A N/A N/A 

250 U 650 U 262,0000 

N/A N/A N/A 

250 U 650 U --r--2,760 

N/A N/A N/A 
250 U 650 U 250 U 
N/A N/A N/A 

250 U 650 U 1,220 
N/A N/A N/A 

250 U 650 U 250 U 
N/A N/A N/A 

250 U 650 U 250 U 
250 U 650 U --~~ 
N/A N/A N/A 

250 U 650 U 250 U 
N/A N/A N/A 

250 U 650 U 250 U 
N/A N/A N/A 
922 650 U 21,400D 
N/A N/A N/A 

250 U 650 U --
f--------

19,400D 

06/26/2000 



-----

ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 
ID DATE NUMBER (inches) 

MFAPES187 11/12198 153 0-6 
MFAPES187FD 11112198 153 0-6 

MFAPES188 11/12198 153 6-6 
MFAPES189 11112198 150 0-6 
MFAPES190 11/12198 150 6-6 
MFAPES191 11/13/98 182 0-6 
MFAPES192 11116/98 182 6-6 
MFAPES193 11113/98 151 0-6 
MFAPES194 11/16/98 151 6-6 
MFAPES195 11113/98 70 0-6 
MFAPES196 11/16/98 70 6-6 
MFAPES197 11/13/98 58 0-6 
MFAPES198 11116/98 58 6-6 
MFAPES199 11113/98 59 0-6 
MFAPES200 11116/98 59 6-6 
MFAPES201 11119/98 75 0-6 
MFAPES202 11/19/98 75 6-6 
MFAPES203 11119198 76 0-6 
MFAPES204 11/19/98 76 6-6 
MFAPES205 11119198 77 0-6 
MFAPES206 11/19/98 77 6-6 
MFAPES207 11/25/98 88 0-6 

MFAPES207FD 11/25/98 88 0-6 
MFAPES208 11130/98 88 6-6 
MFAPES209 12109/98 74 0-6 
MFAPES210 12109/98 74 6-6 
MFAPES211 12109/98 73 0-6 
MFAPES212 12109/98 73 6-6 
MFAPES213 12109/98 72 0-6 
MFAPES214 12109/98 72 6-6 
MFAPES215 12109/98 71 0-6 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE H-1 
MINE FILL A POST-EXCAVATION SAMPLE RESULTS 

NSWCCRANE 

EXPLOSIVES 

2,4-DNT 2,6-DNT 2-Am DNT 4-Am DNT 
1,400,000 680,000 1,400,000 680,000 
130,000 65,000 130,000 65,000 
UG/KG UG/KG UG/KG UG/KG 

SAMPLED 
BY 

MK 250 U 260 U 250 U 250 U 
MK 250 U 260 U 250 U 250 U 
MK N/A N/A N/A N/A 
MK 250 U 260 U 250 U 250 U 
MK N/A N/A N/A N/A 
MK 250 U 260 U 250 U 250 U 
MK N/A N/A N/A N/A 
MK 250 U 260 U 250 U 250 U 
MK N/A N/A N/A N/A 
MK 250 U 260 U 250 U 250 U 
MK N/A N/A N/A N/A 
MK 242 PJ 1,410 250 U 250 U 

MK N/A N/A N/A N/A 

MK 250 U 260 U 1,820 1,720 

MK N/A N/A N/A N/A 
MK 250 U 260 U 250 U 250 U 
MK N/A N/A N/A N/A 
MK 250 U 260 U 368 240 J 
MK N/A N/A N/A N/A 
MK 250 U 260 U 250 U 250 U 
MK N/A N/A N/A N/A 
MK 250 U 260 U 250 U 250 U 
MK 250 U 260 U 250 U 250 U 
MK N/A N/A N/A N/A 
MK 250 U 260 U 250 U 250 U 
MK N/A N/A N/A N/A 
MK 250 U 260 U 250 U 250 U 
MK N/A N/A N/A N/A 

MK 250 U 260 U 250 U 1,000 

MK N/A N/A N/A N/A 
MK 250 U 260 U 250 U 871 P 
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METALS 
-

2-NT 3-NT 4-NT ALUMINUM 
6,800,000 6,800,000 6,800,000 100,000,000 
650,000 650,000 650,000 77,000,000 
UG/KG UG/KG UG/KG UG/KG 

250 U 250 U 250 U 10,400,000 
250 U 250 U 250 U N/A 
N/A N/A N/A N/A 

250 U 250 U 250 U 11,400,000 
N/A N/A N/A N/A 

250 U 250 U 250 U 11,100,000 
N/A N/A N/A N/A 

250 U 250 U 250 U 11,600,000 
N/A N/A N/A N/A 

250 U 250 U 250 U 13,900,000 
N/A N/A N/A N/A 

939 P 250 U 250 U 14,400,000 

N/A N/A N/A N/A 
250 U 250 U 250 U 19,200,000 
N/A N/A N/A N/A 

250 U 250 U 250 U 15,200,000 
N/A N/A N/A N/A 

250 U 250 U 250 U 14,000,000 
N/A N/A N/A N/A 

250 U 250 U 250 U 11,000,000 
N/A N/A N/A N/A 

250 U 250 U 250 U 11,900,000 
250 U 250 U 250 U 10,400,000 
N/A N/A N/A N/A 

250 U 250 U 250 U 11,900,000 
N/A N/A N/A N/A 

250 U 250 U 250 U 8,780,000 
N/A N/A N/A N/A 

250 U 250 U 250 U 10,500,000 

N/A N/A N/A N/A 
250 U 250 U 250 U 10,500,000 
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ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 
10 DATE NUM8ER (inches) 

MFAPES187 11112198 153 0-6 
MFAPES187FD 11112198 153 0-6 

MFAPES188 11/12198 153 6-6 
MFAPES189 11/12198 150 0-6 
MFAPES190 11112198 150 6-6 
MFAPES191 11113/98 182 0-6 
MFAPES192 11/16/98 182 6-6 
MFAPES193 11/13/98 151 0-6 
MFAPES194 11/16/98 151 6-6 
MFAPES195 11113/98 70 0-6 
MFAPES196 11/16/98 70 6-6 
MFAPES197 11/13/98 58 0-6 
MFAPES198 11116/98 58 6-6 
MFAPES199 11/13/98 59 0-6 
MFAPES200 11/16/98 59 6-6 
MFAPES201 11/19/98 75 0-6 
MFAPES202 11/19/98 75 6-6 
MFAPES203 11119198 76 0-6 
MFAPES204 11119/98 76 6-6 
MFAPES205 11119/98 77 0-6 
MFAPES206 11/19/98 77 6-6 
MFAPES207 11125198 88 0-6 

MFAPES207FD 11125/98 88 0-6 
MFAPES208 11130/98 88 6-6 
MFAPES209 12109/98 74 0-6 
MFAPES210 12109/98 74 6-6 
MFAPES211 12109/98 73 0-6 
MFAPES212 12109/98 73 6-6 
MFAPES213 12109/98 72 0-6 
MFAPES214 12109/98 72 6-6 
MFAPES215 12109/98 71 0-6 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE H-1 
MINE FILL A POST-EXCAVATION SAMPLE RESULTS 

NSWCCRANE 

METALS 

ARSENIC 8ARIUM CADMIUM CHROMIUM LEAD 
2,400 100,000,000 850,000 450,000 1,000,000 
320 5,300,000 38,000 210,000 400,000 

UG/KG UG/KG UG/KG UG/KG UG/KG 
SAMPLED **2,000,000 **20,000 **100,000 **100,000 

8Y 

MK N/A 73,600 * 170 *8 15,900 N* 15,400 * 
MK N/A N/A N/A N/A N/A 
MK N/A N/A N/A N/A N/A 
MK N/A 57,700 • 290 *8 11,800 N* 13,700 • 
MK N/A N/A N/A N/A N/A 
MK N/A 66,800 1108 13,100 11,5008 
MK N/A N/A N/A N/A N/A 
MK N/A 75,600 1308 14,700 13,7008 
MK N/A N/A N/A N/A N/A 
MK N/A 88,200 1608 17,500 11,9008 
MK N/A N/A N/A N/A N/A 

MK N/A 73,300 1308 18,300 15,2008 
MK N/A N/A N/A N/A N/A 
MK N/A 66,700 1108 24,300 10,0008 

MK N/A N/A N/A N/A N/A 
MK N/A 77,400 40 U 19,200 17,5008 
MK N/A N/A N/A N/A N/A 
MK N/A 79,800 30 U ~6,400 12,6008 
MK N/A N/A N/A N/A N/A 
MK N/A 67,900 30 U 14,500 11,7008 
MK N/A N/A N/A N/A N/A 
MK N/A 69,600 1108 16,400 16,300 N 
MK N/A 84,800 908 13,500 11,800 N 
MK N/A N/A N/A N/A N/A 
MK N/A 82,700 2008 15,000 16,3008 
MK N/A N/A N/A N/A N/A 
MK N/A 86,100 1608 12,000 13,9008 
MK N/A N/A N/A N/A N/A 
MK N/A 147,000 2208 14,300 14,2008 

MK N/A N/A N/A N/A N/A 
MK N/A 102,000 2208 14,600 15,2008 
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MERCURY SELENIUM SILVER 
510,000 8,500,000 8,500,000 
23,000 380,000 380,000 
UG/KG UG/KG UG/KG 

------
**4,000 

40 N/A N/A 
N/A N/A N/A 
N/A N/A N/A 

60 N/A N/A 
N/A N/A N/A 
40 U N/A N/A 
N/A N/A N/A 
40 U N/A N/A 
N/A N/A N/A 
40 U N/A N/A 
N/A N/A N/A 
40 U N/A N/A 
N/A N/A N/A--

40 U N/A N/A 
N/A N/A N/A 
50 N/A N/A 

N/A N/A N/A 
40 N/A N/A 

N/A N/A N/A 
60 N/A N/A 
N/A N/A N/A --

60 N/A N/A 
70 N/A N/A --j 

N/A N/A N/A 
90 NIl>. +- N/A 
N/A N/A N/A 
50 N/A N/A 

N/A N/A N/A 

50 N/A N/A I 
i 

N/A N/A N/A 
40 N/A N/A 
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ANAlYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 
ID DATE NUMBER (inches) 

MFAPES216 12109/98 71 6-6 
MFAPES217 04/08/99 117 0-6 
MFAPES218 04/08/99 117 6 
MFAPES219 04/08/99 117 sidewall 
MFAPES220 04/08/99 117 sidewall 
MFAPES221 04/08/99 117 sidewall 
MFAPES222 04/08/99 117 sidewall 
MFAPES223 04/28/99 106 0-6 
MFAPES224 04/28/99 106 6 
MFAPES225 04/28/99 107 0-6 
MFAPES226 04/28/99 107 6 
MFAPES227 04/28/99 108 0-6 
MFAPES228 04/28/99 108 6 
MFAPES229 04/28/99 109 0-6 

MFAPES229FD 04/28/99 109 0-6 
MFAPES230 04/28/99 109 6 
MFAPES231 04/29/99 105 0-6 
MFAPES232 04/29/99 105 6 
MFAPES233 04/29/99 104 0-6 
MFAPES234 04/29/99 104 6 
MFAPES235 04/29/99 103 0-6 
MFAPES236 04/29/99 103 6 
MFAPES237 05/21/99 100 0-6 

MFAPES237-FD 05/21/99 100 0-6 
MFAPES239 05/21199 101 0-6 
MFAPES240 05/21/99 101 6 
MFAPES241 05/21199 112 0-6 
MFAPES242 05/21/99 112 6 
MFAPES243 05/21/99 112 sidewall 
MFAPES244 05/21/99 112 sidewall 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE H-1 
MINE FILL A POST -EXCAVATION SAMPLE RESULTS 

NSWCCRANE 

VOLATilES 
METHYLENE 

MEK MIBK ACETONE CHLORIDE 
27,000,000 2,800,000 8,800,000 18,000 
7,100,000 770,000 2,000,000 7,800 

UG/KG UG/KG UG/KG UG/KG 
SAMPLED **4,000,000 

BY 
MK 6U 6U 6U 2J 

TOlTEST N/A N/A N/A N/A 
TOlTEST 6U 6U 6U 9B 
TOlTEST N/A N/A N/A N/A 
TOlTEST 6U 6U 6U 10 B 
TOlTEST N/A N/A N/A N/A 
TOlTEST 5U 5U 5U 10 B 
TOlTEST N/A N/A N/A N/A 
TOlTEST 11 U 11 U 11 U 5J 
TOlTEST N/A N/A N/A N/A 
TOlTEST 9U 9U 40 3J 
TOlTEST N/A N/A N/A N/A 
TOlTEST 9U 9U 9U 4J 
TOlTEST N/A N/A N/A N/A 
TOlTEST N/A N/A N/A N/A 
TOlTEST 10 U 10 U 10 U 4J 
TOlTEST N/A N/A N/A N/A 
TOlTEST 9U 9U 9U 4J 
TOlTEST N/A N/A N/A N/A 
TOlTEST 9U 9U 9U 4J 
TOlTEST N/A N/A N/A N/A 
TOlTEST 8U 8U 8U 3J 
TOlTEST N/A N/A N/A N/A 
TOlTEST N/A N/A N/A N/A 
TOlTEST N/A N/A N/A N/A 
TOlTEST 5U 5U 5U 5U 
TOlTEST N/A N/A N/A N/A 
TOlTEST 5U 5U 5U 5U 
TOlTEST N/A N/A N/A N/A 
TOlTEST 6U 6U 6U 6U 

-- -

Page 29 of 45 

EXPLOSIVES 

TOLUENE XYlENES DNB 
880,000 320,000 68,000 
790,000 320,000 .6,5Cio-----
'UG/KG UG/KG UG/KG 

, 
6U 6U N/A 
N/A N/A 250 U 
6U 6U N/A 
N/A N/A 250 U 
6U 6U N/A 
N/A N/A 250 U 
5U 5U N/A 
N/A N/A N/A 
5U 5U N/A 
N/A N/A N/A 
5U 5U N/A 
N/A N/A 192 U 
5U 5U N/A 
N/A N/A 208 U 
N/A N/A 238 U 
5U 5U N/A 
N/A N/A 238 U 
5U 5U N/A 
N/A N/A 227 U 
4U 4U N/A 
N/A N/A 227 U 
4U 4U N/A 
N/A N/A 238 U 
N/A N/A 238 U 
N/A N/A 238 U 
5U 5U N/A 

-
N/A N/A 238 U 
5U 5U N/A 
N/A N/A 238 U 
6U 6U N/A 
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TABLE H-1 
MINE FILL A POST-EXCAVATION SAMPLE RESULTS 

NSWCCRANE 

EXPLOSIVES 
~------------------------------~r-------~---------'-----------'------'----------'-------,--------'---------

ANAL YTE HMX NITROBENZENE PETN RDX TNB TETRYl TNT 
1M Industrial Cleanup Goal (Human Health) 34,000,000 94,000 250 17,000 34,000 6,800,000 64,000 

1M Residential Cleanup Goal (Human Health) 3,300,000 18,000 250 4,000 3,300 650,000 15,000 
Units of Measurement UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG 

SITE SAMPLE GRID DEPTH SAMPLED **40,000 
ID DATE NUMBER (inches) BY 

MFAPES216 12109/98 71 6 - 6 MK N/A N/A N/A N/A N/A N/A N/A 
MFAPES217 04/08/99 117 0-6 Tal TEST 1,030 J 260 U 250 U 1350 250 U 650 U 482 I 
MFAPES218 04/08/99 117 6 TOlTEST N/A N/A N/A N/A N/A N/A N/A 
MFAPES219 04/08/99 117 sidewall· TOlTEST 2,200 U 260 U 250 U 1,000 U 250 U . 650 U 250 U : 
MFAPES220 04/08/99 117 sidewall Tal TEST N/A N/A N/A N/A N/A N/A N/A 
MFAPES221 04/08/99 117 sidewall Tal TEST 2,200 U 260 U 250 U 1,000 U 250 U 650 U 250 U 
MFAPES222 04/08/99 117 sidewall· Tal TEST N/A N/A N/A N/A N/A N/A N/A 
MFAPES223 04/28/99 106 0-6 Tal TEST 3,390 248 U 238 U 19,200 804 P 619 U 4,020 
MFAPES224 04/28/99 106 6 Tal TEST N/A N/A N/A N/A N/A N/A N/A 
MFAPES225 04/28/99 107 0-6 TOlTEST 1,760 U 208 U 200 U 3,260 256 P 520 U 200 U I 

MFAPES226 04/28/99 107 6 TOlTEST N/A N/A N/A N/A N/A N/A N/A I 

MFAPES227 04/28/99 108 0-6 TOlTEST 1,690 U 200 U 192 U 3,530 192 U 500 U ~ 
MFAPES228 04/28/99 108 6 Tal TEST N/A N/A N/A N/A N/A N/A N/A i 

MFAPES229 04/28/99 109 0-6 TOlTEST 1,830 U 217 U 208 U 6,320 208 U 542 U 618 I 

MFAPES229FD 04/28/99 109 0-6 TOlTEST 2,100 U 248 U 238 U 6,280 238 U 619 U 296 I 

MFAPES230 04/28/99 109 6 TOlTEST N/A N/A N/A N/A N/A N/A N/A 
MFAPES231 04/29/99 105 0-6 TOlTEST 1760 J 248 U 217 U 4,000 642 P 619 U 366 
MFAPES232 04/29/99 105 6 TOlTEST N/A N/A N/A N/A N/A N/A N/A 
MFAPES233 04/29/99 104 0-6 Tal TEST 2,950 236 U 250 U 8,950 227 U 591 U 227 U 
MFAPES234 04/29/99 104 6 TOlTEST N/A N/A N/A N/A N/A N/A N/A 
MFAPES235 04/29/99 103 0-6 TOlTEST 4,000 236 U 250 U 19,400 227 U 591 U 1,680 
MFAPES236 04/29/99 103 6 TOlTEST N/A N/A N/A N/A N/A N/A N/A 
MFAPES237 05/21/99 100 0-6 TOlTEST 2,100 U 248 U 250 U 952 U 238 U 619 U 238 U 

MFAPES237-FD 05/21/99 100 0-6 TOlTEST 2,100 U 248 U 250 U 952 U 238 U 619 U 238 U 
MFAPES239 05/21/99 101 0-6 TOlTEST 2,170 248 U 238 U 8,640 238 U 619 U 1350 
MFAPES240 05/21/99 101 6 Tal TEST N/A N/A . N/A N/A N/A N/A N/A 
MFAPES241 05/21/99 112 0-6 Tal TEST 2,100 U 248 U 238 U 2,490 238 U 619 U 238 U 
MFAPES242 05/21/99 112 6 Tal TEST N/A N/A N/A N/A N/A N/A N/A I 

MFAPES243 05/21/99 112 sidewall TOlTEST 2,100U 248U 238U 1,770P 5,260 619U 27,800D-! 
MFAPES244 05/21/99 112 sidewall TOlTEST N/A N/A N/A N/A N/A N/A N/A I 

NSWC Crane - SWMU 12/16 
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ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 
ID DATE NUMBER (inches) 

MFAPES216 12109/98 71 6-6 
MFAPES217 04/08/99 117 0-6 
MFAPES218 04/08/99 117 6 
MFAPES219 04/08/99 117 sidewall 
MFAPES220 04/08/99 117 sidewall 
MFAPES221 04/08/99 117 sidewall 
MFAPES222 04/08/99 117 sidewall 
MFAPES223 04/28/99 106 0-6 
MFAPES224 04/28/99 106 6 
MFAPES225 04/28/99 107 0-6 
MFAPES226 04/28/99 107 6 
MFAPES227 04/28/99 108 0-6 
MFAPES228 04/28/99 108 6 
MFAPES229 04/28/99 109 0-6 

MFAPES229FD 04/28/99 109 0-6 
MFAPES230 04/28/99 109 6 
MFAPES231 04/29/99 105 0-6 
MFAPES232 04/29/99 105 6 
MFAPES233 04/29/99 104 0-6 
MFAPES234 04/29/99 104 6 
MFAPES235 04/29/99 103 0-6 
MFAPES236 04/29/99 103 6 
MFAPES237 05/21/99 100 0-6 

MFAPES237-FD 05/21/99 100 0-6 
MFAPES239 05/21199 101 0-6 
MFAPES240 05/21199 101 6 
MFAPES241 05/21/99 112 0-6 
MFAPES242 05/21/99 112 6 
MFAPES243 05/21/99 112 sidewall 
MFAPES244 05/21/99 112 sidewall 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE H-1 
MINE FILL A POST-EXCAVATION SAMPLE RESULTS 

NSWCCRANE 

EXPLOSIVES 

2,4-DNT 2,6-DNT 2-Am DNT 4-Am DNT 
1,400,000 680,000 1,400,000 680,000 
130,000 65,000 130,000 65,000 
UG/KG UG/KG UG/KG UG/KG 

SAMPLED 
BY 

MK N/A N/A N/A N/A 
TOLTEST 250 U 260 U 250 U 250 U 

TOLTEST N/A N/A N/A N/A 
TOLTEST 250 U 260 U 250 U 250 U 
TOLTEST N/A N/A N/A N/A 
TOLTEST 250 U 260 U 250 U 250 U 

TOLTEST N/A N/A N/A N/A 

TOLTEST 238 U 248 U 1230 707 

TOLTEST N/A N/A N/A N/A 

TOLTEST 200 U 208 U 200 U 200 U 
TOLTEST N/A N/A N/A N/A 

TOLTEST 192 U 200 U 192 U 192 U 

TOLTEST N/A N/A N/A N/A 

TOLTEST 208 U 217 U 460 234 

TOLTEST 238 U 248 U 502 246 

TOLTEST N/A N/A N/A N/A 

TOLTEST 238 U 248 U 238 U 238 U 

TOLTEST N/A N/A N/A N/A 
TOLTEST 227 U 236 U 227 U 227 U 

TOLTEST N/A N/A N/A N/A 

TOLTEST 227 U ·236 U 209 J 383 
TOLTEST N/A N/A N/A N/A 

TOLTEST 238 U 248 U 238 U 238 U 
TOLTEST 238 U' 248 U 238 U 238 U 
TOLTEST 238 U 248 U 546 1620 
TOLTEST N/A N/A N/A N/A 

TOLTEST 238 U 248 U 238 U 238 U 
TOLTEST N/A N/A N/A N/A 
TOLTEST 238 U 248 U 1,280 1,590 

TOLTEST N/A N/A N/A N/A 

Page 31 of45 

METALS 

2-NT 3-NT 4-NT ALUMINUM 
6,800,000 6,800,000 6,800,000 100,000,000 
650,000 650,000 650,000 77,000,000 
UG/KG UG/KG UG/KG UG/KG 

-
N/A N/A N/A N/A 

250 U .250 U 250 U 12,500,000 

N/A N/A N/A N/A 
250 U 250 U 250 U 12,200,000 
N/A N/A N/A N/A 

250 U 250 U 250 U 12,600,000 
N/A N/A N/A N/A 

238 U 238 U 238 U 9,660,000 

N/A N/A N/A N/A 
200 U 200 U 200 U 12,400,000 
N/A N/A N/A N/A 

192 U 192·U 192 U 12,200,000 
N/A N/A N/A N/A 

208 U 208 U 208 U 12,100,000 

238 U 238 U 238 U 11,600,000 
N/A N/A N/A N/A 

238 U 238 U 238 U 9,560,000 
N/A N/A N/A N/A 

227 U 227 U 227 U 8,890,000 
N/A N/A N/A N/A 

227 U 227 U 227 U 9,560,000 
N/A N/A N/A N/A 

238 U 238 U 238 U 16,400,000 
238 U 238 U 238 U 14,300,000 

238 U 238 U 238 U 14,600,000 
N/A N/A N/A N/A 

238 U 238 U 238 U 13,200,000 
N/A N/A N/A N/A 

-
238 U 238 U 238 U 5,300,000 

N/A N/A N/A N/A 

06/26/2000 



ANAlYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 
ID DATE NUMBER (inches) 

MFAPES216 12109/98 71 6-6 
MFAPES217 04/08/99 117 0-6 
MFAPES218 04/08/99 117 6 
MFAPES219 04/08/99 117 sidewall 
MFAPES220 04/08/99 117 sidewall 
MFAPES221 04/08/99 117 sidewall 
MFAPES222 04/08/99 117 sidewall 
MFAPES223 04/28/99 106 0-6 
MFAPES224 04/28/99 106 6 
MFAPES225 04/28/99 107 0-6 
MFAPES226 04/28/99 107 6 
MFAPES227 04/28/99 108 0-6 
MFAPES228 04/28/99 108 6 
MFAPES229 04/28/99 109 0-6 

MFAPES229FD 04/28/99 109 0-6 

MFAPES230 04/28/99 109 6 
MFAPES231 04/29/99 105 0-6 
MFAPES232 04/29/99 105 6 
MFAPES233 04/29/99 104 0-6 
MFAPES234 04/29/99 104 6 
MFAPES235 04/29/99 103 0-6 
MFAPES236 04/29/99 103 6 
MFAPES237 05/21/99 100 0-6 

MFAPES237-FD 05/21199 100 0-6 
MFAPES239 05/21/99 101 0-6 
MFAPES240 05/21/99 101 6 
MFAPES241 05121/99 112 0-6 
MFAPES242 05/21/99 112 6 
MFAPES243 05/21/99 112 sidewall 
MFAPES244 05/21/99 112 sidewall 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE H-1 
MINE FILL A POST-EXCAVATION SAMPLE RESULTS 

NSWC CRANE 

METALS 

ARSENIC 8ARIUM CADMIUM CHROMIUM lEAD 
2,400 100,000,000 850,000 450,000 1,000,000 
320 5,300,000 38,000 210,000 400,000 

UG/KG UG/KG UG/KG UG/KG UG/KG 
SAMPLED **2,000,000 **20,000 **100,000 **100,000 

8Y 

MK N/A N/A N/A N/A N/A 
TOlTEST 8,300 71,600 1008 16,000 12,800 
TOlTEST N/A N/A N/A N/A N/A 
TOlTEST 7,400 66,200 40 U 15,500 12,200 

TOlTEST N/A N/A N/A N/A N/A 
TOlTEST 9,300 74,800 40 U 16,200 13,200 
TOlTEST N/A N/A N/A N/A N/A 
TOlTEST 8,200 61,200 40 U 13,100 12,8008 
TOlTEST N/A N/A N/A N/A N/A 
TOlTEST 9,700 63,200 40 U 17,100 13,2008 
TOlTEST N/A N/A N/A N/A N/A 
TOlTEST 10,500 77,200 40 U 15,500 13,0008 
TOlTEST N/A N/A N/A N/A N/A 
TOlTEST 8,500 69,600 408 14,500 13,9008 
,TOlTEST 10,500 66,900 40 U 16,000 14,8008 

TOlTEST N/A N/A N/A N/A N/A 
TOlTEST 8,600 60,200 40 U 12,900 12,5008 
TOlTEST N/A N/A N/A N/A N/A 
TOlTEST 8,100 57,200 950 U 13,100 11,7008 
TOlTEST N/A N/A N/A N/A N/A 
TOlTEST 8,100 69,000 950 U 12,100 11,9008 
TOlTEST N/A N/A N/A N/A N/A 
TOlTEST 13,000 88,000 90B 19,000 14,000 
TOlTEST 8,000 84,000 1208 17,000 12,000 
TOlTEST 9,000 103,000 1108 17,000 14,000 
TOlTEST N/A N/A N/A N/A N/A 
TOlTEST 7,000 50,000 100 B 16,000 9,000 

TOlTEST N/A N/A N/A N/A N/A 
TOlTEST 5,000 27,000 190 B 9,000 7,00Q 
TOlTEST N/A N/A N/A N/A N/A 
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MERCURY SELENIUM SilVER 
--

510,000 8,500,000 8,500,006 
23,000 380,000 380,000 
UG/KG UG/KG UG/KG 
**4,000 

I 

N/A N/A N/A 
20 U 550 U ' 250 U 
N/A N/A N/A 
20 U 540 U 240 U 
N/A N/A N/A 
20 U 540 U 240 U 
N/A N/A N/A 
50 5708 140 NU 
N/A N/A N/A 
60 910 150 NU 
N/A N/A N/A I 

I 230 820 140 NU 
i 

N/A N/A N/A ! 

60 940 150 NU 
----, 

70 580 U 150 NU 
N/A N/A N/A 
308 590 U 150 U 
N/A N/A N/A 
40 580 U 150 U 
N/A N/A N/A 
40 570 U 150 U 
N/A N/A N/A 
308 440 U 150 U 
30 B 400 U 150 U 
20 U 400 U 150 U 
N/A N/A N/A 
20 B 390 U 140 U 
N/A N/A N/A 
30 B 410 U 150 U 
N/A N/A 

f------
N/A 

06/26/2000 



ANALYTE 
. 1M Industrial Cleanup Goal (Human Health) 
1M Residential Cleanup Goal{Human Health) 

Units of Measurement 
SITE SAMPLE GRID DEPTH 

ID DATE NUMBER (inches) 
MFAPES245 05/21/99 112 sidewall 
MFAPES246 05/21/99 112 sidewall 
MFAPES247 05/21199 102 0-6 
MFAPES248 05/21/99 102 6 
MFAPES249 05/21/99 114 0-6 
MFAPES250 05/21/99 114 6 
MFAPES251 05/21/99 185 0-6 
MFAPES252 05/21/99 185 6 
MFAPES253 05/26/99 100 6 
MFAPES254 05/26/99 99 0-6 

MFAPES254FD 05/26/99 99 0-6 
MFAPES255 05/26/99 99 6 
MFAPES256 05/26/99 98 0-6 
MFAPES257 05/26/99 98 6 
MFAPES258 05/26/99 97 0-6 
MFAPES259 05/26/99 97 6 
MFAPES260 05/26/99 96 0-6 
MFAPES261 05/26/99 96 6 
MFAPES262 06/03/99 96 0-6 
MFAPES263 06/03/99 96 6 
MFAPES264 06/07/99 96 0-6 
MFAPES265 06/15/99 90 0-6 

MFAPES265FD 06/15/99 90 0-6 
MFAPES266 06/15/99 90 6 
MFAPES267 06/15/99 90 sidewall 
MFAPES268 06115/99 90 sidewall 
MFAPES269 06/17/99 78 0-6 
MFAPES270 06/21/99 78 0-6 

MFAPES270FD 06/21/99 78 0-6 
MFAPES271 06/21/99 78 6 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE H-1 
MINE FILL A POST-EXCAVATION SAMPLE RESULTS 

NSWCCRANE 

VOLATILES 
METHYLENE 

MEK MIBK ACETONE CHLORIDE 
27,000,000 2,800,000 8,800,000 18,000 
7,100,000 770,000 2,000,000 7,800 

UG/KG UG/KG UG/KG UG/KG 
SAMPLED **4,000,000 

BY 
TOLTEST N/A N/A N/A N/A 
TOLTEST 5U 5U 5U 5U 
TOLTEST N/A N/A N/A N/A 
TOLTEST 6U 6U 15 6U 
TOLTEST N/A N/A N/A N/A 
TOLTEST 6U 6U 21 6U 
TOLTEST N/A N/A N/A N/A 
TOLTEST 6U 6U 6 6U 
TOLTEST 6U 6U 15 6U 
TOLTEST N/A N/A N/A N/A 
TOLTEST N/A N/A N/A N/A 
TOLTEST 6U 6U 13 6U 
TOLTEST N/A N/A N/A N/A 
TOLTEST 5U 5U 16 5U 
TOLTEST N/A N/A N/A N/A 
TOLTEST 6U 6U 47 6U 
TOLTEST N/A N/A N/A N/A 
TOLTEST 6U 6U 69 6U 
TOLTEST N/A N/A N/A N/A 
TOLTEST 6U 6U 6U 35 
TOLTEST N/A N/A N/A N/A 
TOLTEST N/A N/A N/A N/A 
TOLTEST N/A N/A N/A N/A 
TOLTEST 6U 6U 6U 6U 
TOLTEST N/A N/A N/A N/A 
TOLTEST 5U 5U 3J 5U 
TOLTEST N/A N/A N/A N/A 
TOLTEST N/A N/A N/A N/A 
TOLTEST N/A N/A N/A N/A 
TOLTEST 7U 7U 9 4JB 
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EXPLOSIVES 
--

TOLUENE' XYLENES DNB 
880,000 320,000 68,000 
790,000 320,000- -6,500 -
UG/KG UG/KG UG/KG 

N/A N/A 238 U 
5U 5U N/A 
N/A N/A 238 U 
6U 6U N/A 
N/A N/A 238 U 
6U 6U N/A 
N/A N/A 238 U 
6U 6U N/A 
6U 6U N/A 
N/A N/A 245 U 
N/A N/A 232 U 
6U 6U -N/A-
N/A N/A -23~1 
5U 5U N/A I 

N/A N/A 238 U 
6U 6U N/A 
N/A N/A 239 U --
6U 6U N/A 
N/A N/A 208 U 
6U 6U N/A -I 

I N/A N/A 250 U 

I 

N/A N/A 250 U 
N/A N/A 250 U 
6U 6U N/A 

I N/A I N/A 250 U I 
I 

5U 5U N/A 
N/A I N/A 238 U 
N/A N/A N/A 
N/A N/A 250 U 
7U 7U N/A 

06/26/2000 



ANAlYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 
10 DATE NUMBER (inches) 

MFAPES245 05/21/99 112 sidewall 
MFAPES246 05/21/99 112 sidewall 
MFAPES247 05/21/99 102 0-6 
MFAPES248 05/21199 102 6 
MFAPES249 05/21/99 114 0-6 
MFAPES250 05/21/99 114 6 
MFAPES251 05/21/99 185 0-6 
MFAPES252 05/21/99 185 6 
MFAPES253 05/26/99 100 6 
MFAPES254 05/26/99 99 0-6 

MFAPES254FD 05/26/99 99 0-6 
MFAPES255 05/26/99 99 6 
MFAPES256 05/26/99 98 0-6 
MFAPES257 05/26/99 98 6 
MFAPES258 05/26/99 . 97 0-6 
MFAPES259 05/26/99 97 6 
MFAPES260 05/26/99 96 0-6 
MFAPES261 05/26/99 96 6 
MFAPES262 06/03/99 96 0-6 
MFAPES263 06/03/99 96 6 
MFAPES264 06/07/99 96 0-6 
MFAPES265 06/15/99 90 0-6 

MFAPES265FD 06/15/99 90 0-6 
MFAPES266 06115/99 90 6 
MFAPES267 06/15/99 90 sidewall 
MFAPES268 06/15/99 gO sidewall 
MFAPES269 06/17/99 78 0-6 
MFAPES270 06/21199 78 0-6 

MFAPES270FD 06/21199 78 0-6 
MFAPES271 06/21/99 78 6 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE H-1 
MINE FILL A POST-EXCAVATION SAMPLE RESULTS 

NSWCCRANE 

EXPLOSIVES 

HMX NITROBENZENE PETN RDX 
34,000,000 94,000 250 17,000 
3,300,000 18,000 250 4,000 

UG/KG UG/KG UG/KG UG/KG 
SAMPLED **40,000 

BY 

TOlTEST 4,120 248 U 238 U 952 U 
TOlTEST N/A N/A N/A N/A 
TOlTEST 1,220 J 248 U 238 U 5,390 
TOlTEST N/A N/A N/A N/A 
TOlTEST 4,170 248 U 250 U 5,440 
TOlTEST N/A N/A N/A N/A 
TOlTEST 6,660 248 U 250 U 3,840 

TOlTEST N/A N/A N/A N/A 
TOlTEST N/A N/A N/A N/A 
TOlTEST 2,160 U 255 U 245U 6,730 

. TOlTEST 2,050 U 242 U 232 U 7,060 
TOlTEST N/A N/A N/A N/A 

TOlTEST 2,080 U 246 U 237 U 948 U 

TOlTEST N/A N/A N/A N/A 

TOlTEST 2,100 U 248 U 238 U 952 U 

TOlTEST N/A N/A N/A N/A 

TOlTEST 4,250 249 U 239 U 53,6000 
TOlTEST N/A N/A N/A N/A 

TOlTEST 1,830 U 217 U 208 U 833 U 
TOlTEST N/A N/A N/A N/A 

TOlTEST 2,270 260 U 250 U 8,290 
TOlTEST 2,200 U 260 U 250 U 1,000 U 
TOlTEST 2,200 U 260 U 250 U 1,000 U 

TOlTEST N/A N/A N/A N/A 
TOlTEST 2,200 U 260 U 250 U 1,000 U 

TOlTEST N/A N/A N/A N/A 

TOlTEST 2,150 248 U 250 U 11,000 
TOlTEST N/A N/A N/A N/A 

TOlTEST 2,200 U 260 U 250 U 827 J 
TOlTEST N/A N/A N/A N/A 

------- - .- ---------
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TNB TETRYl TNT 
34,000 6,800,000 64,000 
3,300 650,000 15,000 

UG/KG UG/KG UG~ 

238 U 619 U 238 U 
N/A N/A N/A 

,238 U 619 U 1,180 
NfA N/A N/A 

238 U 619 U 5.020~ 
N/A N/A N/A 

238 U 619 U 4,600 
N/A N/A N/A 
N/A N/A N/A 

471 P 637 U 802 
579 P 605 U 987 

N/A N/A N/A 
237U 616 U 2,610 
N/A N/A N/A 

238 U 619 U 241 
N/A N/A N/A 

239 U 622 U 18,300 D 
N/A N/A N/A 

208 U 542U 208 U 
N/A N/A N/A 

250 U 650 U 250 U 
250 U 650 U 250 U 
250 U 650 U 250 U 
N/A N/A N/A 

250 U 650 U 250 U 
N/A N/A N/A 

238 U 619 U 238 U 
N/A N/A N/A 

250 U 650 U 250 U 
N/A N/A N/A 

06/26/2000 



ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 
ID DATE NUMBER (inches) 

MFAPES245 05/21/99 112 sidewall 
MFAPES246 05/21/99 112 sidewall 
MFAPES247 05/21/99 102 0-6 
MFAPES248 05/21199 102 6 
MFAPES249 05/21199 114 0-6 
MFAPES250 05/21/99 114 6 
MFAPES251 05/21/99 185 0-6 
MFAPES252 05/21/99 185 6 
MFAPES253 05/26/99 100 6 

MFAPES254 05/26/99 99 0-6 
MFAPES254FD 05/26/99 99 0-6 

MFAPES255 05/26/99 99 6 
MFAPES256 05/26/99 98 0-6 
MFAPES257 05/26/99 98 6 
MFAPES258 05/26/99 97 0-6 
MFAPES259 05/26/99 97 6 
MFAPES260 05/26/99 96 0-6 
MFAPES261 05/26/99 96 6 
MFAPES262 06/03/99 96 0-6 
MFAPES263 06/03/99 96 6 
MFAPES264 06/07/99 96 0-6 
MFAPES265 06/15/99 90 0-6 

MFAPES265FD 06/15/99 90 0-6 
MFAPES266 06/15/99 90 6 
MFAPES267 06/15/99 90 sidewall 

MFAPES268 06/15/99 90 sidewall 

MFAPES269 06/17/99 78 0-6 
MFAPES270 06/21/99 78 0-6 

MFAPES270FD 06/21/99 78 0-6 

MFAPES271 06/21/99 78 6 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE H-1 
MINE FILL A POST-EXCAVATION SAMPLE RESULTS 

NSWCCRANE 

EXPLOSIVES 

2,4-DNT 2,6-DNT 2-Am DNT 4-Am DNT 
1,400,000 680,000 1,400,000 680,000 
130,000 65,000 130,000 65,000 
UG/KG UG/KG UG/KG UG/KG 

SAMPLED 
BY 

TOLTEST 238 U 248 U 238 U 238 U 
TOLTEST N/A N/A N/A N/A 
TOLTEST 238 U 248 U 312 400 

TOLTEST N/A N/A N/A N/A 

TOLTEST 238 U 248 U 331 352 

TOLTEST N/A N/A N/A N/A 
TOLTEST 238 U 248 U 238 U 238 U 
TOLTEST N/A N/A N/A N/A 
TOLTEST N/A N/A N/A N/A 

TOLTEST 245 U 255 U 385 526 

TOLTEST 232 U 242 U 416 604 

TOLTEST N/A N/A N/A N/A 

TOLTEST 237 U 246 U 237 U 237 U 

TOLTEST N/A N/A N/A N/A 

TOLTEST 238 U 248 U 238 U 238 U 
TOLTEST N/A N/A N/A N/A 

TOLTEST 239 U 249 U 570 628 
TOLTEST N/A N/A N/A N/A 
TOLTEST 208 U 217 U 208 U 208 U 
TOLTEST N/A N/A N/A N/A 

TOLTEST 250 U 260 U 196 J 539 
TOLTEST 250 U 260 U 250 U 250 U 

TOLTEST 250 U 260 U 250 U 250 U 
TOLTEST N/A N/A N/A N/A 

TOLTEST 250 U 260 U 250 U 250 U 

TOLTEST N/A N/A N/A N/A 

TOLTEST 238 U 248 U 238 U 225J 

TOLTEST N/A N/A N/A N/A 

TOLTEST 250 U 260 U 250 U 250 U 

TOLTEST N/A N/A N/A N/A 
- ---
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METALS 

2-NT 3-NT 4-NT ALUMINUM 
6,800,000 6,800,000 6,800,000 100,000,000 
650,000 650,000 650,000 77,000,000 
UG/KG UG/KG UG/KG UG/KG 

238 U 238 U 238 U 10,200,000 
N/A N/A N/A N/A 

238 U 238 U 238 U 13,800,000 
N/A N/A N/A N/A 

238 U 238 U 238 U 12,200,000 

N/A N/A N/A 

WA J 238 U 238 U 238 U 15,000,000 
N/A N/A N/A N/A 
N/A N/A N/A N/A 

245 U 245 U 245 U 11,400,000 

232 U 232 U 232 U 13,800,000 : 

N/A N/A N/A --f----------I N/A i 

237 U 237 U 237 U 12,700,000 

N/A N/A N/A N/A 
238 U -- ------

238 U 238 U 13,900,000 

N/A N/A N/A N/A 

239 U 239 U 239 U 12,200,000 
N/A N/A N/A N/A 

208 U 208 U 208 U 7,250,000 

N/A N/A N/A N/A 

250 U 250 U 250 U 12,400,000 

250 U 250 U 250 U 18,100,000 • 

250 U 250 U 250 U 17,700,000 • 

N/A N/A N/A N/A 

250 U 250 U 250 U 13,700,000 • 

N/A N/A N/A N/A 

238 U 238 U 238 U 10,700,000 

N/A N/A N/A 15,900,000 

250 U 250 U 250 U 15,300,000 

N/A N/A N/A N/A 
-

06/26/2000 



ANALYTE 
1M Industrial Cleanu,,-Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 
ID DATE NUM8ER (inches) 

MFAPES245 05/21/99 112 sidewall 

MFAPES246 05/21/99 112 sidewall 

MFAPES247 05/21199 102 0-6 
MFAPES248 05/21/99 102 6 
MFAPES249 05/21/99 114 0-6 
MFAPES250 05/21/99 114 6 
MFAPES251 05/21/99 185 0-6 
MFAPES252 05/21/99 185 6 
MFAPES253 05/26/99 100 6 
MFAPES254 05/26/99 99 0-6 

MFAPES254FD 05/26/99 99 0-6 
MFAPES255 05/26/99 99 6 
MFAPES256 05/26/99 98 0-6 
MFAPES257 05/26/99 98 6 
MFAPES258 05/26/99 97 0-6 
MFAPES259 05/26/99 97 6 
MFAPES260 05/26/99 96 0-6 
MFAPES261 05/26/99 96 6 
MFAPES262 06/03/99 96 0-6 
MFAPES263 06/03/99 96 6 
MFAPES264 06/07/99 96 0-6 
MFAPES265 06/15/99 90 0-6 

MFAPES265FD 06/15/99 90 0-6 
MFAPES266 06/15/99 90 6 
MFAPES267 06/15/99 90 sidewall 

MFAPES268 06/15/99 90 sidewall 
MFAPES269 06/17/99 78 0-6 
MFAPES270 06/21199 78 0-6 

MFAPES270FD 06/21199 78 0-6 
MFAPES271 06/21/99 78 6 

NSWC Crane - SWMU '12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE H-1 
MINE FILL A POST-EXCAVATION SAMPLE RESULTS 

NSWC CRANE 

METALS 

ARSENIC 8ARIUM CADMIUM CHROMIUM LEAD 
2,400 100,000,000 850,000 450,000 1,000,000 
320 5,300,000 38,000 210,000 400,000 

UG/KG UG/KG UG/KG UG/KG UG/KG 

SAMPLED ·*2,000,000 **20,000 ··100,000 ·*100,000 
8Y 

TOLTEST 7,000 88,000 1708 12,000 13,000 

TOLTEST N/A N/A N/A N/A N/A 
TOLTEST 8,000 104,000 1008 17,000 14,000 
TOLTEST N/A N/A N/A N/A N/A 
TOLTEST 8,000 89,000 1208 15,000 14,000 

TOLTEST N/A N/A N/A N/A N/A 
TOLTEST 10,000 64,000 1008 19,000 13,000 

TOLTEST N/A N/A N/A N/A N/A 
TOLTEST N/A N/A N/A N/A N/A 

TOLTEST 7,900 78,800 608 15,100 13,300 
TOLTEST 8,700 83,900 708 17,000 13,800 

TOLTEST N/A N/A N/A N/A N/A 
TOLTEST 7,800 81,700 408 16,700 12,700 
TOLTEST N/A N/A N/A N/A N/A 
TOLTEST 7,000 62,800 40 U 17,500 11,700 
TOLTEST N/A N/A N/A N/A N/A 
TOLTEST 10,000 66,200 508 16,400 13,400 
TOLTEST N/A N/A N/A N/A N/A 
TOLTEST 5,000 35,000 908 10,000 8,000 
TOLTEST N/A N/A N/A N/A N/A 
TOLTEST 11,000 65,000 1008 17,000 18,0008 
TOLTEST 14,000 70,000 40 U 22,000 N 20,000, 

TOLTEST 9,000 69,000 40 U 22,000 N 13,000 

TOlTEST N/A N/A N/A N/A N/A 

TOlTEST 9,000 100,000 30 U 18,000 N 14,000 

TOlTEST N/A N/A N/A N/A N/A 

TOlTEST 8,000 105,000 40 U 14,000 16,000 

TOlTEST 8,000 N* 87,000 N* 40 NU 21,000 N 12,000 N* 

TOlTEST 6,000 N* o 93,000 N· 40 NU 20,000 N 12,000 N* 
TOlTEST N/A N/A N/A N/A N/A 
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MERCURY SELENIUM SILVER 
510,000 8,500,000 8,500,000 
23,000 380,000 380,000 
UG/KG UG/KG ------uGiKG 
·*4,000 

208 400 U 150 U 
N/A N/A N/A 
308 400 U 150 U 
N/A N/A N/A 
20 U 400 U 140 U 
N/A N/A N/A 
40 440 U 150 U 

N/A N/A N/A 
--

N/A N/A N/A 
80 N 540 U 240 U 
70 N 530 U 240 U 

N/A N/A N/A 

200 N 540 U 240 U 

N/A N/A N/A 
90 N 560 U 250 U 
N/A N/A N/A 
70 N 550 U 250 U 
N/A N/A N/A 
308 420 U 150 U 
N/A N/A N/A 

80 380 U 140 U 
o 70 10008 150 U 
408 410 U 150 U--

N/A N/A N/A 
I 

308 380 U 140 U 

N/A N/A N/A 

20U 400 U 140 U 
I 

308 400 N*U 150 U 

j 308 400 N*U 150 U 

N/A N/A N/A 

06/26/2000 



ANAlYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 
ID DATE NUMBER (inches) 

MFAPES272 06/21/99 78 sidewall 
MFAPES273 06/21/99 78 sidewall 
MFAPES274 06/21/99 82 0-6 ' 
MFAPES275 06/21/99 82 6 
MFAPES276 06/21199 83 0-6 
MFAPES277 06/21/99 83 6 
MFAPES278 06/21/99 84 0-6 
MFAPES279 06/21/99 84 6 
MFAPES280 06/21/99 92 0-6 
MFAPES281 06/21199 92 6 
MFAPES282 08/04/99 28 0-6 

MFAPES282FD 08/04/99 28 0-6 
MFAPES283 08/04/99 28 6 
MFAPES284 08/04/99 27 0-6 
MFAPES285 08/04/99 27 6 
MFAPES286 08/04/99 31 0-6 
MFAPES287 08/04/99 31 6 
MFAPES288 08/09/99 32 0-6 

MFAPES288FD 08/09/99 32 0-6 
MFAPES289 08/09/99 32 6 
MFAPES290 08/10/99 30 0-6 

MFAPES290FD 08/10/99 30 0-6 
MFAPES291 08/10/99 30 6 
MFAPES292 08/11/99 130 0-6 
MFAPES293 08/11/99 130 6 
MFAPES294 08/11/99 39 0-6 
MFAPES295 08/11/99 39 6 
MFAPES296 08/27/99 60 0-7 

MFAPES296FD 08/27/99 60 0-7 
MFAPES297 08/27/99 60 6 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE H-1 
MINE FILL A POST-EXCAVATION SAMPLE RESULTS 

NSWCCRANE 

VOLATilES 
METHYLENE 

MEK MIBK ACETONE CHLORIDE 
27,000,000 2,800,000 8,800,000 18,000 
7,100,000 770,000 2,000,000 7,800 

UG/KG UG/KG UG/KG UG/KG 
SAMPLED **4,000,000 

BY 
TOlTEST N/A N/A N/A N/A 
TOlTEST 6U 6U 6U 4 JB 
TOlTEST N/A N/A N/A N/A 
TOlTEST 5U 5U 10 5JB 
TOlTEST N/A N/A N/A N/A 
TOlTEST 6U 6U 6U 4JB 
TOlTEST N/A N/A N/A N/A 
TOlTEST 6U 6U 6U 5 JB 
TOlTEST N/A N/A N/A N/A 
TOlTEST 5U 5U 5U 3 JB 
TOlTEST N/A N/A N/A N/A 
TOlTEST N/A N/A N/A N/A 
TOlTEST 5U 5U 5U 5U 
TOlTEST N/A N/A N/A N/A 
TOlTEST 7U 7U 7U 21 B 
TOlTEST N/A N/A N/A N/A 
TOlTEST 5U 5U 5U 15 B 
TOlTEST N/A N/A N/A N/A 
TOlTEST N/A N/A N/A N/A 
TOlTEST 9U 4U 23 B 4U 
TOlTEST N/A N/A N/A N/A 
TOlTEST N/A N/A N/A N/A 
TOlTEST 11 U 6U 13 J 6U 
TOlTEST N/A N/A N/A N/A 
TOlTEST 12 U 6U 14 J 6U 
TOlTEST N/A N/A N/A N/A 
TOlTEST 13 U 6U 21 J 6U 
TOLTEST N/A N/A N/A N/A 
TOLTEST N/A N/A N/A N/A 
TOLTEST 14 U 7U 428 7U 
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EXPLOSIVES 

TOLUENE XYlENES DNB 
880,000 320,000 68,000 
790,000 320,000 6,500 , 

UG/KG UG/KG UG/KG 

N/A N/A 250 U 
6U 6U N/A 
N/A N/A 250 U 
5U 5U N/A 
N/A N/A 250 U 
6U 6U N/A 
N/A N/A 250 U 
6U 6U N/A 
N/A N/A 250 U 
5U 5U N/A 
N/A N/A 250 U 
N/A N/A 250 U 
5U 5U N/A 
N/A N/A 238 U 
7U 7U N/A 
N/A N/A 250 U 
5U 5U N/A 
N/A N/A 250 U 
N/A N/A 250 U 
4U 4U N/A 
N/A N/A 250 U 
N/A N/A 250 U 
6U 6lJ N/A 
N/A N/A 250 U 
6U 6U N/A 
N/A N/A 250 U 
6U 6U N/A 
N/A N/A 1,000 U 
N/A N/A 1,000 U 
7U 7U N/A 

06/26/2000 



, 

ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 
10 DATE NUMBER (inches) 

MFAPES272 06/21/99 78 sidewall 
MFAPES273 06/21/99 78 sidewall 

MFAPES274 06/21/99 82 0-6 

MFAPES275 06/21/99 82 6 
MFAPES276 06/21/99 83 0-6 
MFAPES277 06/21/99 83 6 
MFAPES278 06/21/99 84 0-6 
MFAPES279 06/21/99 84 6 
MFAPES280 06/21199 92 0-6 

MFAPES281 06/21/99 92 6 
MFAPES282 08/04/99 28 0-6 

MFAPES282FD 08/04/99 28 0-6 
MFAPES283 08/04/99 28 6 
MFAPES284 08/04/99 27 0-6 
MFAPES285 08/04/99 27 6 

MFAPES286 08/04/99 31 0-6 
MFAPES287 08/04/99 31 6 
MFAPES288 08/09/99 32 0-6 

MFAPES288FD 08/09/99 32 0-6 
MFAPES289 08/09/99 32 6 

MFAPES290 08/10/99 30 0-6 
MFAPES290FD 08110/99 30 0-6 

MFAPES291 08/10/99 30 6 
MFAPES292 08/11/99 130 0-6 
MFAPES293 08/11/99 130 6 
MFAPES294 08/11/99 39 0-6 
MFAPES295 08/11/99 39 6 
MFAPES296 08/27/99 60 0-7 

MFAPES296FD 08/27/99 60 0-7 
MFAPES297 08/27/99 60 6 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE H-1 
MINE FILL A POST-EXCAVATION SAMPLE RESULTS 

NSWCCRANE 

EXPLOSIVES 

HMX NITROBENZENE PETN RDX 
34,000,000 94,000 250 17,000 
3,300,000 18,000 250 4,000 

UG/KG UG/KG UG/KG UG/KG 

SAMPLED **40,000 
BY 

TOLTEST 4,870 260 U 250 U 12,900 
TOLTEST N/A N/A N/A N/A 

TOLTEST 2,200 U 260 U 250 U 1,000 U 

TOLTEST N/A N/A N/A N/A 

TOLTEST 2,200 U 260 U 250 U 7,290 
TOLTEST N/A N/A N/A N/A 

TOLTEST 2,200 U 260 U 250 U 2,920 

TOLTEST N/A N/A N/A N/A 

TOLTEST 1,700 J 260 U 250 U 6,330 
TOLTEST N/A N/A N/A N/A 

TOLTEST 24,400 260 U 250 U 199,0000 
TOLTEST 55,400 260 U 250 U 353,0000 
TOLTEST N/A N/A N/A N/A 

TOLTEST 38,500 248 U 250 U 266,0000 
TOLTEST N/A N/A N/A N/A 

TOLTEST 4,380 260 U 250 U 13,700 
TOLTEST N/A N/A N/A N/A 
TOLTEST 1,500 250 U 50du 3,100 
TOLTEST 1,300 250 U 500U 2,100 

TOLTEST N/A N/A N/A N/A 

TOLTEST 570 250 U 500U 2,700 
TOLTEST 500 250 U 500U 2,500 
TOLTEST N/A N/A N/A N/A 

TOLTEST 1,800 250 U 500U 5,800 
TOLTEST N/A N/A N/A N/A 

TOLTEST 5,100 250 U 500U 6,700 
TOLTEST N/A N/A N/A N/A 
TOLTEST 1,210 1,000 U 2,500 U 963 J 
TOLTEST 2,720 1,000 U 2,500 U 2,020 

TOLTEST N/A N/A N/A N/A 
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-

TNB TETRYL TNT 
34,000 6,800,000 ~~OOO -

-
3,300 650,000 15,000 

UG/KG UG/KG UG/KG 

250 U 650 U 250 U 
N/A N/A N/A 

250 U 650 U 250 U 

N/A N/A N/A 

250 U 650 U 250 U 
N/A N/A N/A 

250 U 650 U 250 U 
N/A N/A N/A 

250 U 650 U 2,730-

N/A N/A N/A 

250 U 650 U 1,140 

250 U 650 U 2,200 
N/A N/A N/A 

619U-
----

238 U 8,260 

N/A N/A N/A 

250 U 650 U 750 
N/A N/A N/A 

250 U 250 U 700 
250 U 250 U 790 
N/A N/A N/A --

250 U 250 U 250---0--
250 U 250U-

1------
250 U 

N/A N/A N/A-

250 U 250 U 250 U 
N/A N/A N/A 

250 U 250 U 250 U--

N/A N/A N/A 
1,000 U 1,000 U 1,000 U--

1,000 U 1,000 U 1,000 U 
N/A N/A N/A 

06/26/2000 



ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 
ID DATE NUMBER (inches) 

MFAPES272 06/21/99 78 sidewall 
MFAPES273 06/21199 78 sidewall 
MFAPES274 06/21/99 82 0-6 
MFAPES275 06/21/99 82 6 
MFAPES276 06/21/99 83 0-6 
MFAPES277 06/21199 83 6 
MFAPES278 06/21/99 84 0-6 
MFAPES279 06/21/99 84 6 
MFAPES280 06/21199 92 0-6 
MFAPES281 06/21/99 92 6 
MFAPES282 08/04/99 28 0-6 

MFAPES282FD 08/04/99 28 0-6 
MFAPES283 08/04/99 28 6 
MFAPES284 08/04/99 27 0-6 
MFAPES285 08/04/99 27 6 
MFAPES286 08/04/99 31 0-6 
MFAPES287 08/04/99 31 6 
MFAPES288 08/09/99 32 0-6 

MFAPES288FD 08/09/99 32 0-6 
MFAPES289 08/09/99 32 6 
MFAPES290 08/10/99 30 0-6 

MFAPES290FD 08/10/99 30 0-6 
MFAPES291 08/10/99 30 6 
MFAPES292 08/11/99 130 0-6 
MFAPES293 08/11/99 130 6 
MFAPES294 08/11/99 39 0-6 
MFAPES295 08111/99 39 6 
MFAPES296 08/27/99 60 0-7 

MFAPES296FD 08/27/99 60 0-7 
MFAPES297 08/27/99 60 6 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE H-1 
MINE FILL A POST-EXCAVATION SAMPLE RESULTS 

NSWCCRANE 

EXPLOSIVES 

2,4-DNT 2,6-DNT 2-Am DNT 4-Am DNT 
1,400,000 680,000 1,400,000 680,000 
130,000 65,000 130,000 65,000 
UG/KG UG/KG UG/KG UG/KG 

SAMPLED 
BY 

TOLTEST 250 U 260 U 250 U 1,120 P 

TOLTEST N/A N/A N/A N/A 
TOLTEST 250 U 260 U 250 U 250 U 
TOLTEST N/A . N/A N/A N/A 
TOLTEST 250 U 260 U 250 U 250 U 
TOLTEST N/A N/A N/A N/A 
TOLTEST 250 U 260 U 250 U 250 U 

TOLTEST N/A N/A N/A N/A 

TOLTEST 250 U 260 U 250 U 250 U 
TOLTEST N/A N/A N/A N/A 
TOLTEST 250 U- 260 U 368 1,340 P 
TOLTEST 250 U 260U 586 1,850 P 
TOLTEST N/A N/A N/A N/A 
TOLTEST 238 U 248 U 1,390 2,570 

TOLTEST N/A N/A N/A N/A 
TOLTEST 250 U 260 U 692 P 464 
TOLTEST N/A N/A N/A N/A 
TOLTEST 250 U 250 U 98J 180 J 
TOLTEST 250 U 250 U 120 J 200 J 
TOLTEST N/A N/A N/A N/A 

TOLTEST 250 U 250 U 250 U 250 U 
TOLTEST 250 U 250 U 250 U 250 U 
TOLTEST N/A -N/A N/A N/A 
TOLTEST 250 U 250 U 250 U 250 U 
TOLTEST N/A N/A N/A N/A 
TOLTEST 250 U 250 U 400 300 
TOLTEST N/A N/A N/A N/A 
TOLTEST 1,000 U 1,000 U 1000 U 170 J 
TOLTEST 1,000 U 1,000 U 1000 U 158 J 
TOLTEST N/A N/A N/A N/A 
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METALS 

2-NT 3-NT 4-NT ALUMINUM 
6,800,000 6,800,000 6,800,000 100,000,000 

~ 

650,000 650,000 650,000 77,000,000 
UG/KG ' UG/KG UG/KG UG/KG 

250 U 250 U 250 U 11,900,000 
N/A N/A N/A N/A 

250 U 250 U 250 U 15,600,000 
N/A N/A N/A N/A 

I 

i 
250 U 250 U 250 U 11,400,000 
N/A N/A N/A N/A 

250 U 250 U 250 U 15,900,000 

N/A N/A N/A -N/A I 

250 U 250 U 250 U 15,500,000 I 

--
N/A N/A N/A N/A 

250 U 250 U 250 U 10,800,000 
250 U 250 U 250 U 11,600,000 
N/A N/A N/A N/A 

238 U 238 U 238 U 9,840,000 
N/A N/A N/A N/A 

250 U 250 U 250 U 11,500,000 I 

N/A N/A N/A N/A 
l 

74 J 250 U 250 U 11,600,000 . 
61 J 250 U 250 U 12,800,0001 
N/A N/A N/A N/A 

250 U 250 U 250 U 10,800,000 
250 U 250U 250 U 11,000,000 I 

N/A N/A N/A N/A 
250 U 250 U 250 U 12,800,000 
N/A N/A N/A N/A 

250 U 250 U 250 U 11,100,000 
N/A N/A N/A N/A 

1,000 U 1,000 U 1,000 U 16,900,000 
1,000 U 0 1,000 U 13,000,000 

N/A N/A N/A N/A 

06/26/2000 



ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 
ID DATE NUMBER (inches) 

MFAPES272 06/21/99 78 sidewall 
MFAPES273 06/21/99 78 sidewall 
MFAPES274 06/21199 82 0-6 
MFAPES275 06/21/99 82 6 
MFAPES276 06/21199 83 0-6 
MFAPES277 06/21/99 83 6 
MFAPES278 06/21/99 84 0-6 
MFAPES279 06/21/99 84 6 
MFAPES280 06/21/99 92 0-6 
MFAPES281 06/21/99 92 6 
MFAPES282 08/04/99 28 0-6 

MFAPES282FD 08/04/99 28 0-6 
MFAPES283 08/04/99 28 6 
MFAPES284 08/04/99 27 0-6 
MFAPES285 08/04/99 27 6 
MFAPES286 08/04/99 31 0-6 
MFAPES287 08/04/99 31 6 
MFAPES288 08/09/99 32 0-6 

MFAPES288FD 08/09/99 32 0-6 
MFAPES289 08/09/99 32 6 
MFAPES290 08/10/99 30 0-6 

MFAPES290FD 08/10/99 30 0-6 
MFAPES291 08/10/99 30 6 
MFAPES292 08/11199 130 0-6 
MFAPES293 08/11199 130 6 
MFAPES294 08/11/99 39 0-6 
MFAPES295 08/11/99 39 6 
MFAPES296 08/27/99 60 0-7 

MFAPES296FD 08/27/99 60 0-7 

MFAPES297 08/27/99 60 6 
- -- ----- - --- -- --

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material
Interim Measures Report 

TABLE H-1 
MINE FILL A POST-EXCAVATION SAMPLE RESULTS 

NSWC CRANE 

METALS 

ARSENIC BARIUM CADMIUM CHROMIUM LEAD 
2,400 100,000,000 850,000 450,000 1,000,000 
320 5,300,000 38,000 210,000 400,000 

UG/KG UG/KG UG/KG UG/KG UG/KG 

SAMPLED **2,000,000 **20,000 **100,000 **100,000 
BY 

TOLTEST 7,000 N* 101,OOON* 40 NU 15,000 N 14,000 N* 

TOLTEST N/A N/A N/A N/A N/A 

TOLTEST 7,000 N* 110,000 N* 40 NU 18,000 N 15,000 N* 

. TOLTEST N/A N/A N/A N/A N/A 

TOLTEST 9,000 N* 174,000 N* 100 NB 14,000 N 17,000 N* 

TOLTEST N/A N/A N/A N/A N/A 

_TOLTEST 8,000 N* 150,000 N* 40 NU 17,000 N 16,000 N* 

TOLTEST N/A N/A N/A N/A N/A 

TOLTEST 10,000 N* 54,000 N* 40NU 21,000 N 13,000 N* 

TOLTEST N/A N/A N/A N/A N/A 

TOLTEST 8,000 76,000 40U 16,000 19,000 

TOLTEST 8,000 70,000 30 U 22,000 14,000 

TOLTEST N/A N/A N/A N/A N/A 

TOLTEST 8,000 76,000 170B 17,000 16,000 

TOLTEST N/A N/A N/A N/A N/A 

TOLTEST 7,000 72,000 30 U 14,000 15,000 

TOLTEST N/A N/A N/A N/A N/A 
TOLTEST 11,500 U 68,500 580 U 16,300 11,600 

TOLTEST 7,900 J 52,000 580 U 19,600 11,800 

TOLTEST N/A N/A N/A N/A N/A 

TOLTEST 6,900 J 238,000 570 U 24,300 14,000 

TOLTEST 11,300 U 321,000 560 U 18,700 12,500 
TOLTEST N/A N/A N/A N/A N/A 

TOLTEST 7,400 J 54,700 540U 38,100 34,600 

TOLTEST N/A N/A N/A N/A N/A 

TOLTEST 7,000 J 110,000 620 U 17,900 13,400 

TOLTEST N/A N/A N/A N/A N/A 

TOLTEST 9,020 J 73,500 634 U 19,600 18,100 

TOLTEST 6,110 J 75,500 666 U 15,100 18,100 

TOLTEST N/A N/A N/A N/A N/A 
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MERCURY SELENIUM SILVER 
510,000 8,500,000 -8,500,000 -

--
23,000 380,000-- 380,000 ~ 

UG/KG UG/KG UG/KG 
**4,000 

40 400 N*U 150 U 
--

N/A N/A N/A 

30 B 410 N*U 150 U 
N/A N/A N/A 

-~-

40 1,000 N*B 150 U 
~ 

N/A N/A N/A 
40 B 440 N*U 150 U 

~ 

N/A N/A N/A 
---

80 390 N*U 140 U 

N/A N/A N/A 

60 N 390 U 140 U 

40 N 370 U 130 U 
---

N/A N/A N/A 

80 N 360 U 130 U 
N/A N/A N/A 

60N 370 U 130 U 
N/A N/A N/A 
24 J 23,000 U 1,200 U 
14 J 23,000 U 1,200 U 
N/A N/A N/A 

110 U 22,700 U 1,100 U 
110 U 22,500 U 1,100 U 

---
N/A N/A N/A 

110 U 21,400 U 1,100 U 
N/A N/A N/A 

20 J 24,600 U 1,200 U 

N/A N/A N/A 

58 J 25,400 U 1,270 U 
--

44 J 26,600 U 1,330 U 

N/A N/A N/A 

06/26/2000 



ANAlYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 
10 DATE NUMBER (inches) 

MFAPES298 08/27/99 37 0-8 

MFAPES299 08/27/99 37 6 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE H-1 
MINE FILL A POST-EXCAVATION SAMPLE RESULTS 

NSWCCRANE 

VOLATilES 
METHYLENE 

MEK MIBK ACETONE CHLORIDE 
27,000,000 2,800,000 8,800,000 18,000 
7,100,000 770,000 2,000,000 7,800 

UG/KG UG/KG UG/KG UG/KG 
SAMPLED **4,000,000 

BY 

TOlTEST N/A N/A N/A N/A 

TOlTEST 12 U 6U 24 U 6U 
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EXPLOSIVES 

TOLUENE XYlENES DNB 
880,000 320,000 68,000 
790,000 320,000 6,500 
UG/KG UG/KG UG/KG 

N/A N/A 1,000 U 
,6 U 6U N/A 

06/26/2000 



ANAlYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 
ID DATE NUMBER (inches) 

MFAPES298 08/27/99 37 0-8 
MFAPES299 08/27/99 37 6 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE H-1 
MINE FILL A POST-EXCAVATION SAMPLE RESULTS 

NSWCCRANE 

EXPLOSIVES 

HMX NITROBENZENE PETN RDX 
34,000,000 94,000 250 17,000 
3,300,000 18,000 250 4,000 

UG/KG UG/KG UG/KG UG/KG 

SAMPLED **40,000 
BY 

TOlTEST 44,000 D 1,000 U 2,500 U 272,000 D 
TOlTEST N/A N/A N/A N/A 
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---

TNB TETRYl TNT 
34,000 6,800,000 64,000 
3,300 650,000 15,000 

UG/KG UG/KG UG/KG 

1,000 U 1,000 U 1,000 U 
N/A N/A ' N/A 

06/26/2000 



ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 
ID DATE NUMBER (inches) 

MFAPES298 08/27/99 37 0-8 

MFAPES299 08/27/99 37 6 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE H-1 
MINE FILL A POST-EXCAVATION SAMPLE RESULTS 

NSWCCRANE 

EXPLOSIVES 

2,4-DNT 2,6-DNT 2-Am DNT 4-Am DNT 
1,400,000 680,000 1,400,000 680,000 
130,000 65,000 130,000 65,000 
UG/KG UG/KG UG/KG UG/KG 

SAMPLED 
BY 

TOLTEST 1,000 U 1,000 U 124 J 1,000 U 

TOLTEST N/A N/A N/A N/A 
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METALS 
-- -----_ .. -

2-NT 3-NT 4-NT ALUMINUM 
6,800,000 6,800,000 6,800,000 100,000,000 
650,000 650,000 650,000 77,000,000 

--
UG/KG UG/KG UG/KG UG/KG 

1,000 U 1,000 U 1,000 U 11,700,000 I 
, 

N/A N/A N/A N/A 

06/26/2000 



ANALYTE 
1M Industrial Cleanup Goal (Human Health) 

1M Residential Cleanup Goal (Human Health) 
Units of Measurement 

SITE SAMPLE GRID DEPTH 

ID DATE NUMBER (inches) 

MFAPES298 08/27/99 37 0-8 
MFAPES299 08/27/99 37 6 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE H-1 
MINE FILL A POST-EXCAVATION SAMPLE RESULTS 

f'!SWCCRANE 

METALS 

ARSENIC BARIUM CADMIUM CHROMIUM 

.. -,----- ------1---·--
LEAD MERCURY SELENIUM SILVER 

2,400 100,000,000 850,000 450,000 1,000,000 510,000 8,500,000 8,500,000 
320 5,300,000 38,000 210,000 400,000 23,000 380,000 380,000 

UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG 
SAMPLED **2,000,000 **20,000 **100,000 **100,000 **4,000 

BY 

TOLTEST 12,300 U 59,400 615 U 17,100 13,800 9J 24,600 U 1,230 U 

TOLTEST N/A N/A N/A N/A N/A N/A N/A N/A 
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TABLE H-1 
MINE FILL A POST-EXCAVATION SAMPLE RESULTS 

NSWC CRANE 

Notes: 
* - Duplicate analysis not within control limits. 
** - Value to be used for comparison after 4/13/98 (comparable to TCLP value times 20) 
B (organics) - Detected in corresponding method blank 
B (metals) - Reported value is greater than instrument detection limit but less than reporting limit 
D - Secondary dilution required for analysis 
E (organics) - Value is greater than highest calibration standard 
E (metals) - Serial dilution performed on sample and was outside of acceptable limits 
J - Estimated value 
MEK - Methyl Ethyl Ketone 
MIBK - Methyl Isobutyl Ketone 
N - Spike sample recovery not within control limits 
N/A - Not Analyzed 
P - Greater than 40% difference detected between the two GC columns 
U - not detected 
UG/KG - micrograms per kilogram 
UG/L - micrograms per liter 

ryaluesBOIDand OUTLlNED exceed Industrial Cleanup Goals -] 

Values BOLD and ITALICS exceed Residential Cleanup Goals 
Values ITALICS not detected, detection limit exceeds Industrial Cleanup Goals 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report Page 45 of 45 06/26/2000 





SITE SAMPLE SAMPLE 

ID DATE COLLECTOR UNITS 
MFAFB072298 7/22198 MK UG/L 
MFARB072298 7/22/98 MK UG/L 
MFATB072298 7/22198 MK UG/L 
MFATB080398 8/3/98 MK UG/L 
MFATB090898 9/8/98 MK UG/L 
MFARB090998 9/9/98 MK UG/L 
MFATB090998 9/9/98 MK UG/L 
MFATB091 098 9/10/98 MK UG/L 
MFATB091498 9114/98 MK UG/L 
MFATB093098 9/30/98 MK UG/L 
MFATB100198 1011/98 MK UG/L 
MFATB101398 10/13/98 MK UG/L 
MFATB101498 10/14/98 MK UG/L 
MFATB101598 10/15/98 MK UG/L 
MFATB102098 10/20/98 MK UG/L 
MFATB102298 10/22198 MK UG/L 
MFATB102698 10/26/98 MK UG/L 
MFATB102798 10/27/98 MK UG/L 
MFATB102898 10/28/98 MK UG/L 
MFATB102998 10/29/98 MK UG/L 
MFATB111198 11/11/98 MK UG/L 
MFATB111298 11/12198 MK UG/L 
MFATB111698 11/16/98 MK UG/L 
MFARB111998 11119/98 MK UG/L 
MFATB111998 11/19/98 MK UG/L 
MFATB113098 11/30/98 MK UG/L 
MFARB062199 6/21/99 TOLTEST UG/L 
MFATB040899 4/8/99 TOLTEST UG/L 
MFATB042899 4/28/99 TOLTEST UG/L 
MFATB042999 4/29/99 TOLTEST UG/L 
MFATB052199 5/21/99 TOLTEST UG/L 
MFATB052699 5/26/99 TOLTEST UG/L 
MFATB062199 6/21/99 TOLTEST UG/L 
MFATB080499 8/4/99 TOLTEST UG/L 
MFATB080999 8/9/99 TOLTEST UG/L 
MFATB081 099 8/10/99 TOLTEST UG/L 
MFATB081199 8/11/99 TOLTEST UGIL 
MFATB082799 8127/99 TOLTEST UG/L 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TA __ E H-2 

MINE FILL A POST-EXCAVATION QC SAMPLE RESULTS 
NSWCCRANE 

MEK MIBK ACETONE METHYLENE CHLORIDE TOLUENE 

N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A 

LT5U LT5U LT5U LT 5 U LT5U 
LT5U LT5U LT 5 U LT 5U LT5U 
LT5U LT5U 12 LT 5 U LT5U 

N/A N/A N/A N/A N/A 
LT5U LT5U 13 LT5U LT5U 
LT5U LT5U 18 LT 5 U LT5U 
LT5U LT5U 20 LT 5 U LT5U 

' LT5U LT5U 10 LT5U LT5U 
LT5U LT5U LT5U LT5U LT5U 
LT5U LT5U 16 LT5U LT5U 

,LT5 U LT5U 16 LT5U LT5U 
LT5U LT5U LT5U LT5U LT5U 
LT5U LT5U LT5U LT5U LT5U 
LT5U LT5U LT 5 U LT5U LT5U 
LT 5U LT5U LT5U LT5U LT5U 
LT5U LT5U LT5U LT5U LT5U 
LT5U LT5U LT 5 U LT5U LT5U 
LT5U LT5U LT5U LT5U LT5U 
LT5U LT5U LT5U LT5U LT5U 
LT5U LT5U 72 LT5U LT5U 
LT5U LT5U 44 LT 5U LT5U 

N/A N/A N/A N/A N/A 
LT5U LT5U LT5U LT5U LT5U 
LT5U LT5U 42 LT5U LT5U 

N/A N/A N/A N/A N/A 
LT5U LT5U LT5U LT5U LT5U 
LT5U LT5U LT5U 2JB LT5U 
LT5U LT5U LT4J 1 JB LT5U 
LT5U LT5U LT5U LT5U LT5U 
LT5U LT5U LT5U LT5U LT5U 
LT5U LT5U LT5U LT5U LT5U 
LT5U LT5U LT5U LT5U LT5U 
LT2 U LT2 U 12 B LT 1 U LT 1 U 
LT2U LT2U 26B LT 1 U LT 1 U 
LT4U LT4U 26 LT2U LT2U 
LT2U LT2_U 16 B LT 1 U LT 1 U 

-- - ---
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XYLENES DNB HMX NITROBENZENE 

N/A LT4 U LT 13 U LT7 U 
N/A LT4 U LT 13 U LT7U-

LT5U N/A -~ -- N/A--

LT 5U N/A WA N/A 
LT5U N/A N/A N/A 

N/A LT4 U LT 13 U LT7U 
LT5 U N/A N/A N/A 
LT5U N/A N/A N/A 
LT5U N/A N/A N/A 
LT5U N/A N/A N/A 
LT5U N/A N/A N/A 
LT 5 U N/A N/A N/A 

I 

LT5U N/A N/A N/A 
LT5U N/A N/A N/A 
LT 5 U N/A N/A N/A 
LT 5U N/A N/A N/A 
LT 5U N/A N/A N/A 
LT5U N/A N/A N/A 
LT5U N/A N/A N/A 
LT5U N/A N/A N/A-' 
LT5U N/A N/A N/A =I 
LT 5U N/A N/A N/A I 

LT5U N/A N/A N/A 
N/A LT4U LT 13 U LT7U I 

LT5U N/A N/A N/A 
LT 5U N/A N/A N/A 

N/A LT4U LT 13 U LT7 U 
LT5U N/A N/A N/A 
LT5U N/A N/A N/A 
LT5U N/A N/A N/A 
LT5U N/A N/A N/A 
LT5U N/A N/A N/A 
LT5U N/A N/A N/A 

N/A-------
LT5U N/A N/A 
LT 1 U N/A N/A NfA 
LT 1 U N/A "'/A N/A 
LT2 U N/A N/A N/A 
LT 1 U N/A N/A N/A I 
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SITE SAMPLE SAMPLE 
ID DATE COLLECTOR UNITS 

MFAFB072298 7/22198 MK UG/L 
MFARB072298 7/22198 MK UG/L 
MFATB072298 7/22198 MK UG/L 
MFATB080398 8/3/98 MK UG/L 
MFATB090898 9/8/98 MK UG/L 
MFARB090998 9/9/98 MK UG/L 
MFATB090998 9/9/98 MK UG/L 
MFATB091 098 9/10/98 MK UG/L 
MFATB091498 9/14/98 MK UG/L 
MFATB093098 9/30/98 MK UG/L 
MFATB100198 10/1/98 MK UG/L 
MFATB101398 10/13/98 MK UG/L 
MFATB101498 10/14/98 MK UG/L 
MFATB101598 10/15/98 MK UG/L 
MFATB102098 10120/98 MK UG/L 
MFATB102298 10/22198 MK UG/L 
MFATB102698 10/26/98 MK UG/L 
MFATB102798 10/27/98 MK UG/L 
MFATB102898 10/28/98 MK UG/L 
MFATB102998 10/29/98 MK UG/L 
MFATB111198 11/11/98 MK UG/L 
MFATB111298 11/12198 MK UG/L 
MFATB111698 11/16/98 MK UG/L 
MFARB111998 11/19/98 MK UG/L 
MFATB111998 11/19/98 MK UG/L 
MFATB113098 11/30/98 MK UG/L 
MFARB062199 6/21/99 TOLTEST UG/L 
MFATB040899 4/8/99 TOLTEST UG/L 
MFATB042899 4/28/99 TOLTEST UG/L 
MFATB042999 4/29/99 TOLTEST UG/L 
MFATB052199 5/21/99 TOLTEST UG/L 
MFATB052699 5/26199 TOLTEST UG/L 
MFATB062199 6121/99 TOLTEST UG/L 
MFATB080499 814/99 TOLTEST UG/L 
MFATB080999 819/99 TOLTEST UG/L 
MFATB081 099 8110/99 TOLTEST UG/L 
MFATB081199 8111/99 TOLTEST UG/L 
MFATB082799 8/27/99 TOLTEST UG/L 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TABLE H-2 
MINE FILL A POST-EXCAVATION QC SAMPLE RESULTS 

NSWC CRANE 

PETN RDX TNB TETRYL TNT 2,4-DNT 2,6-DNT 

LT 20 U LT 14 U LT 7.3 U LT 10 U LT 6.4 U LT 5.7 U LT 9.4 U 
LT20 U LT 14 U LT 7.3 U LT 10 U LT 6.4 U LT 5.7 U LT 9.4 U 

-
N/A N/A N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A N/A N/A 

LT 20 U LT 14 U LT 7.3 U LT 10 U LT 6.4 U LT 5.7 U LT 9.4 U 
N/A N/A N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A N/A N/A 

LT20U LT 14 U LT 7.3 U LT 10 U LT 6.4 U LT 5.7 U LT 9.4 U 
N/A N/A N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A N/A N/A 

LT20U LT 14 U LT7U LT 10 U LT6U LT6U LT9U 
N/A N/A N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A N/A N/A 

Page 2 of 4 

2-Am DNT 4-Am DNT 2-NT 3-NT 4-NT 

LT 12 U LT 7 U LT 12 U LT 7.9 U LT8U 
LT 12 U LT7 U LT 12 U LT 7.9 U LT8 U 

N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A 
N/A N/A N/A--~ - N/A-

LT 12 U LT 7 U LT 12 U LT 7.9 U -U8 U 
N/A N/A N/A N/A N/A 
N/A N/A N/A N/A ~ 
N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A 
N/A N/A N/A -NTA- -NiA--
N/A N/A ~ --N/A -~A-
N/A N/A ~~ N/A N/A 
N/A N/A N/A N/A f-NiA"-

---
N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A 
N/A N/A N/A -rw;:- f'JIA-
N/A N/A N/A -N/A --NIA 
N/A N/A N/A N/A N/A-
N/A N/A N/A N/A N/A 

LT 12 U LT7 U LT 12 U LT 7.9 U LT 8U 
N/A N/A N/A N/A N/A-
N/A N/A N/A N/A N/A 

LT 12 U LT7 U LT 12 U LT8U LT8 U 
N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A 
N/A N/A N/A N/A -- - N/A-
N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A 
N/A N/A N/A N/A NiA-
N/A N/A N/A N/A -N/A 
N/A_ N/A N/A N/A N/A--

--
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SITE SAMPLE SAMPLE 
ID DATE COLLECTOR 

MFAFB072298 7/22198 MK 
MFARB072298 7/22198 MK 
MFATB072298 7/22198 MK 
MFATB080398 8/3/98 MK 
MFATB090898 9/8/98 MK 
MFARB090998 9/9/98 MK 
MFATB090998 9/9/98 MK 
MFATB091 098 9/10/98 MK 
MFATB091498 9/14/98 MK 
MFATB093098 9/30/98 MK 
MFATB100198 10/1/98 MK 
MFATB101398 10/13/98 MK 
MFATB101498 10/14/98 MK 
MFATB101598 10/15/98 MK 
MFATB102098 10/20/98 MK 
MFATB102298 10/22198 MK 
MFATB102698 10/26/98 MK 
MFATB 1 02798 10/27/98 MK 
MFATB102898 10/28/98 MK 
MFATB102998 10/29/98 MK 
MFATB111198 11/11/98 MK 
MFATB111298 11/12198 MK 
MFATB111698 11/16/98 MK 
MFARB111998 11/19/98 MK 
MFATB111998 11/19/98 MK 
MFATB113098 11/30/98 MK 
MFARB062199 6/21/99 TOLTEST 
MFATB040899 4/8/99 TOLTEST 
MFATB042899 4/28/99 TOLTEST 
MFATB042999 4/29/99 TOLTEST 
MFATB052199 5/21/99 TOLTEST 
MFATB052699 5/26/99 TOLTEST 
MFATB062199 6121/99 TOLTEST 
MFATB080499 814/99 TOLTEST 
MFATB080999 819/99 TOLTEST 
MFATB081 099 8110/99 TOLTEST 
MFATB081199 8111/99 TOLTEST 
MFATB082799 8127/99 TOLTEST 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
Interim Measures Report 

TALu_E H-2 
MINE FILL A POST-EXCAVATION QC SAMPLE RESULTS 

NSWC CRANE 

ALUMINUM BARIUM CADMIUM CHROMIUM LEAD 
UNITS 
UG/L LT 17 U LT 0.6 U LT 0.3 U LT 0.7 U LT 1.5 U 
UG/L LT 17 U LT 0.6 U LT 0.3 U LT 0.7 U LT 1.5 U 
UG/L N/A N/A N/A N/A N/A 
UG/L N/A N/A N/A N/A N/A 
UG/L N/A N/A N/A N/A N/A 
UG/L 38.8 B 1.5 B LT 0.3 U 1.6 B LT 1.5 U 
UG/L N/A N/A N/A N/A N/A 
UG/L N/A N/A N/A N/A N/A 
UG/L N/A N/A N/A N/A N/A 
UG/L N/A N/A N/A N/A N/A 
UG/L N/A N/A N/A N/A N/A 
UG/L N/A N/A N/A N/A N/A 
UG/L N/A N/A N/A N/A N/A 
UG/L N/A N/A N/A N/A N/A 
UG/L N/A N/A N/A N/A N/A 
UG/L N/A N/A N/A N/A N/A 
UG/L N/A N/A N/A N/A N/A 
UG/L N/A !'I/A N/A N/A N/A 
UG/L N/A N/A N/A N/A N/A 
UG/L N/A N/A N/A N/A N/A 
UG/L N/A N/A N/A N/A N/A 
UG/L N/A N/A N/A N/A N/A 
UG/L N/A N/A N/A N/A N/A 
UG/L LT 17U LTO.6 U LT 0.3 U 0.850 B LT 1.5 U 
UG/L N/A N/A N/A N/A N/A 
UG/L N/A N/A N/A N/A N/A 
UG/L LT 32 U LTOU LTOU LTOU LT2U 
UG/L N/A N/A N/A N/A N/A 
UG/L N/A N/A N/A N/A N/A 
UG/L N/A N/A N/A N/A N/A 
UG/L N/A N/A N/A N/A N/A 
UG/L N/A N/A N/A N/A N/A 
UG/L N/A N/A N/A N/A N/A 
UG/L N/A N/A N/A N/A N/A 
UG/L N/A N/A N/A N/A N/A 
UG/L N/A N/A N/A N/A N/A 
UG/L N/A N/A N/A N/A N/A 
UG/L N/A N/A N/A N/A N/A 

--- --
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MERCURY SELENIUM SILVER I 

LT 0.1 U N/A N/A 
LT 0.1 U 

_. 
N/A ----wA--

N/A N/A ·----wA--
N/A N/A N/A 
N/A N/A N/A 

LT 0.2 U N/A N/A 
-

N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 

0.190 *B N/A N/A 
N/A N/A N/A 
N/A N/A N/A 

LTOU LT3U LT2U 
N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 

-'N/A N/A N/A 
,---N/A .. N/A N/A 

06/26/2000 



TABLE H-2 
MINE FILL A POST-EXCAVATION QC SAMPLE RESULTS 

NSWCCRANE 

Notes: 

* - Duplicate analysis not within control limits. 
** - Value to be used for comparison after 4/13/98 (comparable to TCLP value times 20) 

B (organics) - Detected in corresponding method blank 
B (metals) - Reported value is greater than instrument detection limit but less than reporting limit 

D - secondary dilution required for analysis 

E (organics) - Value is greater than highest calibration standard 
E (metals) - Serial dilution performed on sample and was outside of acceptable limits 

J - Estimated value 

MEK - Methyl Ethyl Ketone 
MIBK - Methyl Isobutyl Ketone 
N - Spike sample recovery not within control limits 

N/A - Not Analyzed 
P - Greater than 40% difference detected between the two GC columns 

U - not detected 

UG/KG - micrograms per kilogram 

UG/L - micrograms per liter 

Values BOLD are above detection limits 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material. 
Interim Measures Report Page 4 of4 06/26/2000 







APPENDIX I 

WINDROW RECIPES, FIELD MONITORING RESULTS, AND DAY ZERO/DAY LAST 
SAMPLE RESULTS SUMMARY 

(Attached in separate in binder) 

NSWC Crane - SWMU 12116 
Removal and Bioremediation of MFA Material 
Interim Measures Report 1-1 06/26/2000 









APPENDIXJ 

BACKFILL GRID LOCATION DRAWINGS 

FIGURE PAGES 

J1 Backfill Locations, Mine Fill A Buildings 153/154 ................................ 4 pages 

J2 Backfill Locations, Mine Fill A Buildings 158/159 ........... , .................... 3 pages 

J3 Backfill Locations, Mine Fill A Buildings 152 ................................... 2 pages 

J4 Backfill Locations, Mine Fill A Building 157 .................................... 3 pages 

J5 Windrows Permanently Backfilled at Staging Area ............................... 1 page 

NSWC Crane - SWMU 12/16 
Removal and Bioremediation of MFA Material 
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ATTACHMENT 1 



"WLO. I:\'C.,' .\.ATS. I~C. ')-Senes: ~\VL-O\'-~03 
;{ev. So. -t.2 - .17/22,'9° .\naivsis of Volatile On!amcs O\" l;C,:\lS (S\VR46 Methou 826081 

\PPENDIX A-S\V-R46 METHOD 5035 FOR VOLATILES 

1.0. SCOPE AND APPLICATIO~ 

1.1 The anainicai method that t"oilo\vs IS desirrnea to analyze soii samDl~S from sites rQr 

, .., 1._ 

. _. 

':olatiie comDounds based on a dosed-system Durrre ~nd U:lD GC\IS metnod. 

-:-he reponing iimits and compounds listed in T Jble -: ...:re normal limns and compounds 
analyzed by this method. 

2.0. SUMMARY OF METHOD 

2.1 Low-level volatile organic compounds are determined by collecting approximately 5g of 
sample, weighed in the field at the time of collection. and placing it in a pre-weighed vial 
with a septum-sealed screw-cap that already contains a stirring bar and 5mL of sodium 
bisulfate preservative solution. The entire vial is placed. unopened. onto the instrument. 
Immediately before analysis. organic-free reagent water. surrogates. and internal standards 
are automatically added without opening the sample vial. 

2.2 The sample introduction technique in Appendix Section 2.1 is not applicable to medium
level samples. Medium-level volatile organic compounds are determined by collecting 
approximately 5g of sample, weighed in the field at the time of collection. and placing it 
in a pre-weighed vial with a septum-sealed screw cap that already contains a stirring bar 
and 10mL of methanol preservative. Analysis of the medium level sample proceeds as 
stated earlier in the SOP in Section 8. 

2.3 An alternative procedure to submitting sample vials to the laboratory is the submission of 
Encore Samplers. Transfer of the sample into the appropriate preservative is then 
performed at the laboratory. 

3.0. HEAL TH AND SAFETY 

3.1 Some of the reagents solvents, and other chemicals used in this method have been clearly 
defined as toxic and/or carcinogenic. Most, however. remain in question or are not 
precisely defmed with respect to the hazards of handling. All chemicals and samples, 
therefore. are treated as potentially hazardous, and exposure to them is minimized. Also, 
the MSDS for all stock solutions, reagents. and solvents used are kept on file in an easily 
accessible place in the lab. Any spills that may occur are cleaned up immediately. 

4.0. SAMPLE PRESERV AI ON, CONTAINERS, HANDLING & STORAGE 

4.1 

4.2 

Typist gbj 

All soil samples are to be preserved. whether it is performed in the field or in the 
laboratory . 

Samples are stored at 4 +/- 2 C. All samples must be allowed to warm to ambient 
temperature before analysis. 

310f34 



SWLO, INC. .' AA TS. INC. O-Series: SWL-OV-~03 
Rev. ~o. ·'-2 - H7121/99 Analysis of Volatile Organics bv GCf.\lS (SW846 ~Iethod 8260B) 

5.0. INTERFERENCES AND POTENTIAL PROBLE:\lS 

5.1 The same sources ot contammation stated in SectIOn .5.0 ot this SOP apply to Method 
.5035. 

6.0. APP ARA TUS AND MATERIALS 

6.1 Purge and Trap Device---The purge and trap device consists of the sample purger. the trap. 
and the desorber. The sample purger must be capable of analyzing a soil by means of a 
closed-system autosampler. It must also have the capability of automatically adding 
internal standard and surrogate without opening the sample vial. Sample purgers include 
the T elcmar Precept II and the Varian Archon. 

6.2 Magnetic Stirring Bars-PTFE- or glass coated bars of the appropriate size to fit in the 
sample vials. Stirring bars may be reused. provided they are thoroughly cleaned between 
uses. 

6.3 Encore Sample Extractor---Metal device used to extract soil sample out of Encore 
Samplers into VOA vials. 

7.0 REAGENTS AND STANDARDS 

7.1 Reagent water - Produced by filtering tap water through an organic filtration system 
containing activated charcoal prior to use. 

7.2 Methanol- Pesticide quality or equivalent. 

7.3 Secondary dilution standards - Using commercially prepared standard solutions, 
secondary dilution standards that contain the compounds of interest. either singly or mixed 
together, are prepared in methanol. Secondary dilution standards should be stored with 
minimal headspace and should be checked frequently for signs of degradation or 
evaporation especially just prior to preparing calibration standards from them. Secondary 
dilution standards are used until degradation is verified through daily calibration checks. 

7.4 Internal Standard and Surrogate Spiking Solution - The internal standards are 
Pentafl uoro benzene , 1,4-Difluorobenzene, Chlorobenzene-d _, and 1 ,4-Dichlorobenzene-, 
d

4
• The surrogates are Dibromofluoromethane, Toluene-ds' 4-Bromofluorobenzene, and 

1.2-Dichloroethane d.j' One internal standard and surrogate standard solution is prepared 

containing the above at a concentration of 250 ~g/mL in methanol. 

7.S Sodium Bisulfate-ACS reagent grade or equivalent 

8.0 PROCEDURE 

8.1 

Typist gbj 

Sample Containers: Clients may submit samples to the laboratory in one of two ways; In 
preserved 40mL VOA vials or in a device such as the Encore sample. 

320f34 



S\VLO. I~C. " AA TS. I~C. i }-Series: SWL-O\"-~03 
Rev. ~o. ~.2 - ~l7/2~,'9Q .-\oaivsis of Volatile On!aDlcs ov ,;C~lS (S\V8-16 Method 8260B) 

Typist gbj 

8.1.1 Preserved 40mL VOA Vials 

8.1.1.1 

8.1.1.2 

8.1.1.3 

Before sampling. the 40mL VOA vials must be prepared. This 
preparation may be perionned by our iaboratory or the dient 
responsible tor sampling. The specific preparation procedure depends 
on the expected concentration range or" the sampie. I f the 
-:oncentratIon range is unknown. enough sampie should be taken to 
prepare both low and high concentratIon \·iais. 

Sample vials should be prepared in a controlled environment. sealed. 
and shipped to the field location. The vials containing preservative for 
low concentration soil samples should be prepared by the following 
steps: 

• Add a clean magnetic stirring bar to each clean vial. 

• Add 1 g ofNaHS04 preservative to each vial. 

• .-\dd 5mL of organic-free reagent water to each vial. 

• Seal the vial with the screw-cap and septum seal. 

• Affix a label to each vial. 

• Weigh the prepared vial to the nearest 0.01 g, record the weight, 
and write it on the label. 

The vials containing preservative for high concentration soil samples 
should be prepared using the following steps: 

• Add IOrnL of methanol to each vial. 

• Seal the vial with the screw-cap and septum seal. 

• Affix a label to each vial. 

• Weigh the prepared vial to the nearest O.OIg, record the weight, 
and write it on the label. 

8.2 Sample Collection: Samples may be collected in either an Encore sampler or in preserved 
VOA vials. 

8.3 Sample Storage: 

8.3.1 

8.3.2 

8.3.3 

If samples arrive at the laboratory in Encore Samplers. they must be analyzed or 
preserved within 48 hours of sampling. Preservation is performed in the same 
manner as stated above. depending on the expected sample concentration level. 

After the vial containing the preservative is weighed. the sample core is removed 
from the Encore Sampler and added to the vial. 

The vial is weil!hed al!ain to determine the precise weieht of the samole. 
'- "-' . - ... 
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SWLO. INC. / AA TS. INC. O-Series: SWL-OV -303 
Rev. ~ o. ~.2 - 07122/99 Analysis of Volatile Organics bv GCI:\IS (SW846 Method 82608) 

Typist gbj 

8.4 Instrument Requirements: Low level samples requiring Method 5035 must be analyzed 
on the Tekmar Precept or Varian Archon to accommodate the "closed-system" 
requirements . 

8.5 .-\11 other calibration and sample analysis procedures would be performed as stated in 
Sections 8.0 through Sections 12.0 of the SOP. with specific regards to the Teckmar 
Precept, Varian Archon. or equivalent. 
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~MORRISON KNUDSEN CORPORATION 
CHAIN OF CUSTODY RECORD 720 Park Blvd., P.D. Box 73 

('(Ie #-51.../ 
Boise, Id<1ho 83729 
(208) 386-5000 

~~~_N~,_ O~") _~5Ipr;j~~(. C~ c:,id..f4~·. I ,~ H Analysis Required 

Split 
Samplers: (Signature) ~. ~ , Samples 

sampler:(print)'e~J~ ~ ~~'" e-- ~ ~ 

Sample t Sampling Point r(J~mple Time Sample Yes No Type Description Date I,D, Number 

I~,l ~'I) ,,~ c.6Y'IPr a-/a" J/o.--jqS 1~I.IO i-~ '~~/T ,/ 0/ , ./ 1r1l ; tl~ p,'/ J A 
~('i ~ IIA o.~ la. -l ~( /aL/9 i~/~~ v ./ Re- C)(C4.11ctn'fJ 

"r;d II~~ ~LI-3~" I~S7 c.r~5~,?>n I"c.s Cl v .", .", or 
I t:xYVOI,.:,c, 

~",.J ,,6c.rriJ, G"/0'1 /"ilS :ic. ~ I f2~-t -r '-" 
V v .", v 

~ri~ II ~ ~~b I ~-/es" 1'7 r1 a i"!t'5c[g V" ".. 

"" ~ ~ '..J 'I ",r~ 113~. aLl- 3' '""'- 11'15 r~~~w"t ,/ 

" 
VJ.-' "' .... 

h-;J. IDJ C~ a-Ia 
jl 3/~h& S;oS,1 .i<:~ s~~-'t v ./ ./ ./ 

~('I~ JO I ~~ I~-,~t O&L/8 it~~a-/t v ./ 

~ br;~ .l\) c.~ ~ Lt -~b" O"1.Cl"':, 
c. C<A, ""F~ 
I<.c:, ~4. v ".-0/ --

)'f1~\ J ,: \ t'\ "Q b L-k .. ""- )Iud.. ~~N51t i/ v ./ 

~;I ;r : ~ /() d. CtS'WA C.l~ 1.4 II I"hl)q~ a~lS C~~~M :Ie.. JO r , v /' 

I -:1rt~ 10)., ~ r'b. ~ \d,-I[(' O~d-o 
C~IM~A 

Ic-c.... 51' J/ V 

&.). lo~ (D'W(.> ~l-Jw~I' ~Yl\ C fi!.'1' rt'tFA 
T(,S Sl~ v-Iv r/ v 

b,(,) It 1.1 c~ 0 - 10. '1 I09LJO ;c.~~~~~ ,/ .... / - I~jf' h'-t ,-eS~ 
~r\~ /IL\ "'f~~ r~-IR" 31." CWI't:!.J Ic.S 1'-1 v ,,/ l.",:,.. D~ 

-<-- ~(~d IILI C~ aLI-~'1 bO<i5 
C.M/g'F~ 
r",c; 15 v-Iv- ¥' -

I~'\I..\:I ~ ~(".\~ blt--K ~ 

Ils~ I.J-::¥~3~1 t/ v 
--.-

RelinqUi~~~ (Si9tt~ Id:ti:/,SYJ Received By: (Signature) Relinquished By: (Signature) DatelTime Received By: (Signature) 
Company. :.-. - Company: Company: I Company: 

Relinquished -U- (Signature) I iIlatelTime Received By: (Signature) Relinquished By: (Signature) DatelTime Received By: (Signature) 
Company: I Company: Company: I I Company: 

.Relinquished By: (Signature) DatelTime Received By: (Signature) Received for];Jb1or.y By: (Signature) WI "atelTime Total No. Samples This Shipping Conlainer 
Company: I Company: Co~n~ '..1.//./ A ./~ '16'1 CCjW Company: 
Relinquished By: (Signature) DatelTime Received By: (Signature) Relinquishe6 By: (Signature) DatelTime Received By: (Signature) 
Company: I Company: Company: I Company: 

-

c:...~ ftc- 'l"Q ..,\,,, 3 ;' 



~ • COOLER RECEIPT I SAMPLE LOG-IN SHEET 
ti ~ COOLER RECEIPT I SAMPLE LOG·IN SHEET (11S-ATI2WB1) I SWI.-GA·115 Rev. 5.0 I GA·llS-CRLOGIN·F 

PAGE_/OF_) '. LAB NAME: SOUTHWEST LABORATORY OF OKLAHOMA I AMERICAN ANALYTICAL & TECH. SRVS. 

BY (PRINT NAME): _KI~ Wli I~n", I SARAH HODSON REC'DDATE: Lf( q~ 

BY (SIGNA TURE): ~A)j(JjA~ nME REC'D: 090u 

I n"''''~n IN BY (SIGNATURE): ~ rf;r(..( A~j)J~ /\~ LOG-lN DATE: LL - i - Cj y 
- ~ 

::;AMI"LI: / 
PROJECT: EPISODE: DELIVERY 

{Ij St.-LC. GROUP: ACID I REMARKS: 

CrCine '::>~ ')c,:, 3:'122 
CUENT SAMPLE .. ~, COOLER pH BASE CONDITION 

SAMPLE FRACTION@ LAB. 1.0. CHECK LOT OF SAMPLE 

• .: SHIPMENT, fIC, 

IREMARKS: 

~/ABSENT ( I< A I mrA Ie c:., C;c I Ii":>('\'""', 01 '~-~II--~~- ~ .. i ~ 11. CUSTODY SEAL(S): 
TA I BROKEN 

'-.1_ \ SC J., ~G~ 
2. CUSTODY SEALS NOS.: 

nit) 5G")./Yl'S c~ 

S"C..,d. /Y1s0 eLl 

3. CHAIN. OF· CUSTODY, ~/ABSENT ")u ~ B 1r7 cr; 
SEALED IN PLASTIC? @/NO 

SOY .L TAPED TOUD? @l>/NO 0'-.,;, 
PROPERLY FILLED OUT 

(INK, SIGNED, ETC.)? (WNO C)o<; \i u, 
4. AIRBILL ~/snCKER SQ(,.., i?:d!l _L;~ 

~T/ABSENT 
SOl .09 

5. AIRBILL NO: 

?;00S: I' f a ~s: I c:: C;o~· V 'j 

so'1 if2Jm , \ 
6. COOLER CONDITIONS ";09 /l1 " 

. \J 

ENOUGH ICE? ~/NO 
TYPE OF ICE? ~,i 501 (l']Sj: IL L~ 
TYPE OF PACKING? Q,~ble~ 

~T/ABSENT 
('~AJrnr-Aeo"'3C Jt/ ./ 

. SAMPLE TAGS 

GT I BROKEN" 

,Cf'Almr:-/'1\cSS Ie , 'f"'; 

lB. SAMPLE CONDITION: 

511 V LEAKING I~ 

BOTILES SEALED IN SEPARATE 

giNO PJfY1 PLASTIC BAGS? 50 1'2 
CORRECT CONTAINERS USED FOR 

FOR TESTS INDICATED? ~/NO 513 I~ 
CORRECT PRESERVATIVE? Gis/NO 

SUFFICIENT SAMPLE ? ~/NO SI4 V (7 
LABELS COMPLETE (1.0 .. DATE, 

A{Y\ TIME, SIGNATURE, 

G,NO 

5/C:::; ';)0 

PRESERVATIVE ? 

VOA SAMPLES WITHOUT lr'R It /rnF1iT f'::/' '" I V ,)/ '-' 11 
BUBBLES? &/N~ 

~ 
19. DOES INFORMA nON ON CUSTODY 

~ RECORDS, LABELS, TAGS AGREE? @lI/NO' 

10. RAD SCREEN WITH GIEGER 
"-~ 

COUNTER? YES<§) ~ 
:11. P.O. CALLED? YES'6 ~ 

~onlaC\ PO and attach record of resolution 
_~ Sample FI'llc:tKms' B= SV GClMS, V. VOA GC/MS or GC , p.P .. lIC1de.H.Herbt~de, 0= DIOXin, Ae:.AJr, j.lnorganics, C-Cyanlde, M-Meta!s. R=RlolOChernistry 

- Note samples wrth bubbles under remarks section. 



• 

• 

SOUTHWEST LABORATORY OF OKLAHOMA, INC 
1700 West Albany • Broken Arrow, Oklahoma 74012 • Office (918) 251-2858 • Fax (918) 251-2~·'· 

CLIENT 
CASE 

: MKF-OH 
NSWC CRANE 
33393 
33393 
EXPLOSIVES 

SDG 
EPISODE(S): 

SDG NARRATIVE 
April 28, 1998 

FRACTION 
SAMPLE(S) : CRA/MFAICS501, CRA/MFAICS503, CRA/MFAICSS04, 

CRA/MFAICSS06, CRA/MFAICS507, CRA/MFAICS509, 
CRA/MFAR0330, CRA/MFAICS510, CRA/MFAICSS12, 
CRA/MFAICS513, CRA/MFAICS515 

This SDG consisted of 10 soil and 1 water samples with applicable 
MS and MSD for explosives analysis. The samples, blanks and spikes 
were extracted and analyzed according to EPA protocol, SW-846, method 
8330, REV. 0, 1994. 

For soil samples, the percent moisture is determined by drying 
them at 105· C at the time of receipt. Additional portion of the 
samples is air-dried prior to analysis. The results are reported on 
the basis of the air-dried samples. For high-level water samples, 
direct injection method is used. For low-level water samples, salting 
out method is used. All of the extracts are diluted by a factor of two 
prior to analysis according to method 8330. The extracts are diluted 
in order to be the same consistency as the Mobile Phase. 

np" flags were used when the appropriate compound with sufficient 
response exceeded 40% deviation, possibly due to interference in the 
quantitation or confirmation columns • 

~ ... , 

t 



SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 West Albany • Broken Arrow, Oklahoma 74012 • Office (918) 251-2858 • Fax (918) 251-2599 

CASE SUMMARY: 

SOIL: . 

Due to retention time shift in the quantitational analysis, all 
of the samples in the above SDG were re-analyzed. In the original 
analysis the retention window was enlarged to detect all of the 
analytes of interest. 

In the preliminary data, HMX was reported with a "J''' flag in the 
sample CRA/MFAICS503. The analyte was detected slightly above the PQL 
in the re-analyzed sample. 

HMX was "J'P" flagged and RDX was "J''' flagged in the preliminary 

J
data of the sample CRA/MFAICS506. In the re-analyzed, sample HMX was 
'J''' flagged and RDX was detected slightly above the PQL. 

Due to concentration of analytes and possibly coelution of 4ADNT, 
the analyte was not reported in the preliminary data of the sample 
CRA/MFAICS507. The analyte was reported in the re-analyzed sample. In 
the re-analyzed sample, an interfering peak was detected as 2NT. Since 
the analyte was not detected in the original analysis, 2NT was not 
confirmed and this analyte was not reported. 

The interfering peak was detected as 2NT in the re-analysis of 
the sample CRA/MFAICS510. Since the peak was not detected in the 
original sample, the analyte was not confirmed and it was not 
reported. With the exception of HMX and RDX, all of the analytes were 
diluted out in the lOOX dilution of this sample •. The surrogate 
(3,4DNT) was. diluted out in the lOOX dilution of this sample. The 
analyte was "D" flagged on the form 2E (the surrogate recovery form). 

The interfering peak was detected as 2NT in the re-analysis of 
the sample CRA/MFAICS512. Since the peak was not detected in the 
original sample, the analyte was not confirmed and it was not 
reported. 4ADNT was not reported in the original sample. The analyte 
was reported in the re-analyzed sample. 

) 



SOUTHWEST LABORATORY OF OKLAHOMA, INC 
1700 West Albany • Broken Arrow, Oklahoma 74012 • Office (918) 251-2858 • Fax (918) 251-25,_ 

Due to concentration of analytes and possibly'coelution of 4ADNT, 
the analyte was not reported in the preliminary data of the sample 
CRA/MFAICS5l3. The analyte was reported in the re-analyzed sample. 
4ADNT was diluted out in the lOX dilution of the confirmational 
analysis of this sample and the analyte was detected below the PQL in 
the quantitational analysis. Therefore, the analyte was not reported. 

Some of the analytes were out of the QC limits and RPD limits in 
the matrix spike and the matrix spike duplicate possibly due to non
homogeneity of the samples. These samples were within the QC limits in 
the laboratory control spike (LCS) and the laboratory control spike 
duplicate (LCSD). 

• Any reported 2ADNT might be a false positive hit since the 
analyte elutes at the same retention time as the surrogate (3,4DNT). 
Therefore, there is no positive way to confirm this analyte, unless 
the sample detecting such an analyte in the quantitation column is to 
be reextracted without a surrogate and analyzed for the confirmation 
for positive hit. 

• 

WATER: 

TNT exceeded the QC limits in the matrix spike and matrix spike 
duplicate. The analyte was wi thin the QC limi ts in the laboratory 
control spike (LCS) and the laboratory control spike duplicate (LCSD) • 



SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 West Albany • Broken Arrow, Oklahoma 74012 • Office (918) 251-2858 • Fax (918) 251-2599 

The explosives referred to in the data package by the 
abbreviations found in method 8330 are as follows: HMX (Octahydro-
1,3,5,7-tetranitro-1,3,5,7-tetrazocine), RDX (Hexahydro-1,3,5-
trinitro-1,3,5-triazine), TNB (1,3,5-Trinitrobenzene), DNB (1,3-
Dinitrobenzene), Tetryl (Methyl-2,4,6-trinitrop~enylnitramine), NB 
(Nitrobenzene) , TNT (2,4,6- Trinitrotoluene) , 24DNT (2,4-
Dinitrotoluene), 26DNT (2,6-Dinitrotoluene), 2NT (o-Nitrotoluene), 3NT 
m-Nitrotoluene), 4NT (p-Nitrotoluene) , PETN (Pentaerythritol 
tetranitrate) ( 2ADNT (2-Amino-4,6-dinitrotoluene), 4ADNT (4-
Amino-2,6-din1trotoluene). 

We use the following flags where appropriate. "J" - indicates a 
quantitated result, which is below the quantitation limit, but above 
the detection limit and has been confirmed by the second column. "E"
indicates an out of range value, i.e., a peak that is off-scale or out 
of the linear calibration range of the detector. The value reported 
is not to be used. The sample must be diluted and re-run. "D"-

~
indicates a value derived from a secondary dilution. "U" - indicates 
the compound that is undetected above the quantitation limit. "X"
indicates a comment which is explained in the case narrative. 

4 



2E 
EXPLOSIVE 

Lab Name: SWL-TULSA 
SURROGATE RECOVERY FORM 
Contract: 

.code: SWOK Case No: MKF-OH 

SAMPLE I Sl OTHER 
I NUMBER I # 
1=====================1======= ====== 

11 
21 
31 
41 
51 
61 
71 
81 
91 

101 
III 
121 
131 
141 
151 
161 
171 
181 
191 

• 20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

page _ 1 

• 

CRA/MFAICS501 1103 0 
CRA/MFAICS501 lOX 1100D 0 

CRA/MFAICS503 1108 0 
CRA/MFAICS504 1110 0 
CRA/MFAICS506 1110 0 
CRA/MFAICS507 195.5 0 

CRA/MFAICS507 lOX 108D 0 
CRA/MFAICS509 96.7 0 

CRA/MFAICS509 MS 100 0 
CRA/MFAICS509 MSD 109 0 

CRA/MFAR0330 107 0 
CRA/MFAR0330 MS 121 0 

CRA/MFAR0330 MSD 127 0 
CRA/MFAICS510 91.4 0 

CRA/MFAICS510 100X D 0 
CRA/MFAICS512 107 0 

CRA/MFAICS512 5X 102D 0 
CRA/MFAICS513 100 0 

CRA/MFAICS513 lOX 97.6D 0 
CRA/MFAICS515 104 0 

BL0401SD 112 0 
BL0401WH 99.4 0 
LC0401SD III 0 
LC0401WH 135 0 
LD0401SD 113 0 
LD0401WH 131 0 

Sl 3,4-DNT 

# Column to be used to flag recovery values 
* Values outside of QC limits 
o Surrogates diluted out 

FORM II 

SDG No:33393 

(60-140) 

5 



3F 

SOIL EXPLOSIVE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY FORM 

Contract: T, Name: SWL-TULSA 

..... 1 Code: SWOK Case No: MKF-OH 

Client Sample No: CRA/MFAICS509 MSD 

1 SPIKE SAMPLE 
1 ADDED CONCENTRATION 

1 COMPOUND 1 (ug/Kg) (ug/Kg) 
1=======================1========= ============= 

1 HMX 1 9500 3970 
1 RDX 1 9500 15000 
I TNB 1 9500 838 
1 DNB 1 9500 
1 TETRYL 1 9500 
1 NB 1 9500 
I TNT 1 9500 12600 
1 4ADNT 1 9500 3040 
j 2ADNT 1 9500 3800 
1 26DNT 1 9500 
1 24DNT 1 9500 317 
1 2NT 1 9500 
I 4NT 1 9500 
I 3NT 1 9500 
I I 

SDG No:33393 

MS MS 
CONCENTRATION % 

(ug/Kg) REC # 
============= ======== 

11600 80 
16500 16* 
8750 83 
9010 95 
8720 92 
8730 92 
9730 30* 
9460 68 
9260 58* 
8810 93 
8490 86 
9000 95 
9000 95 
8870 93 

)f Analyte recoveries out of QC Advisory Limits = 3 

I SPIKE MSD MSD 

QC 
LIMITS 

REC. 
======== 

54-128 
66-109 
57-130 
74-122 
32-119 
70-135 
44-124 
60-140 
60-140 
58-125 
59-120 
79-124 
74-128 
79-121 

1 ADDED CONCENTRATION % % QC LIMITS 
I COMPOUND 1 (ug/Kg) (ug/Kg) REC # RPD# RPD REC. 
1=======================1========== ============= ======== ===== ======== ======== 

I HMX 1 9500 13500 100 
I RDX I 9500 19700 50* 
I TNB 1 9500 9970 96 
I DNB 1 9500 10400 109 
1 TETRYL 1 9500 10000 105 
1 NB 1 9500 10200 107 
I TNT 1 9500 9980 28* 
I 4ADNT I 9500 10600 80 
1 2ADNT 1 9500 10300 68 
I 26DNT 1 9500 9900 104 
I 24DNT 1 9500 9920 101 
1 2NT 1 9500 10300 108 
I 4NT 1 9500 10300 108 
I 3NT 1 9500 10200 107 
I 1 

No of Analyte recoveries out of QC Advisory Limits = 3 
No of RPD's out of QC Limits 1 

1 

22 30 54-128 
103* 30 66-109 

14 30 57-130 
14 45 74-122 
13 30 32-119 
15 35 70-135 

9- 30 44-124 
16' 40 60-140 
17 40 60-140 
11 35 58-125 
16 35 59-120 
13 35 79-124 
13 35 74-128 
14 35 79-121 

...... 6 



3F 

WATER EXPLOSIVE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY FORM 

Contract: J Name: SWL-TULSA 

:r:; Code: SWOK Case No: MKF-OH 

Client Sample No: CRA/MFAR0330 MSD 

1 SPIKE 1 SAMPLE 
1 ADDED 1 CONCENTRATION 

COMPOUND 1 (ug/L) 1 (ug/L) 
=======================1========= ============= 

HMX 1 400 
RDX 1 150 
TNB 1 225 
DNB 125 
TETRYL 413 
NB 213 
TNT 188 
4ADNT 313 
2ADNT 313 
26DNT 288 
24DNT 175 
2NT ·363 

I 4NT 250 
I 3NT 238 

SDG No:33393 

MS MS QC 
CONCENTRATION % LIMITS 

(ug/L) REC # REC. 
============= ======== ======== 

394 99 44-145 
146 97 66-139 
204 91 56-129 
110 88 76-122 
393 95 76-120 
194 91 82-111 
286 152* 76-137 
297 95 60-140 
284 91 60-140 
266 92 80-118 
161 92 72-123 
310 85 74-130 
209 84 78-116 
286 120 72-126 

1 ____________________________________________________________________ _ 

~f Analyte recoveries out of QC Advisory Limits = 1 

SPIKE MSD MSD 1 
ADDED CONCENTRATION 1 % 1 % 

COMPOUND (ug/L) (ug/L) 1 REC #1 RPD# 
======================= ========== =============1========1===== 

HMX 400 402 1 100 
RDX 150 151 1 101 
TNB 225 215 1 96 
DNB 125 111 1 89 
TETRYL 413 367 1 89 
NB 213 201 1 94 
TNT 188 292 1 155* 
4ADNT 313 304 1 97 
2ADNT 313 287 1 92 
26DNT 288 268 1 93 
24DNT 175 165 1 94 
2NT 363 326 1 90 
4NT 250 221 1 88 
3NT 238 305 1 128* 

1 

No of Analyte recoveries out of QC Advisory Limits = 1 
No of RPD's out of QC Limits 0 

• 

1 2 
1 4 
1 5 
1 1 
1 7 
1 4 
1 2-
1 2· 
1 1 
1 .1 
1 2 
1 5 
1 6 
1 6 
1 

QC LIMITS 
RPD 1 REC. 

========1======== 
15 1 44-145 
12 1 66-139 
10 1 56-129 
15 1 76-122 
14 1 76-120 
13 1 82-111 
15 1 76-137 
40 1 60-140 
40 1 60-140 
13 1 80-118 
14 1 72-123 
15 1 74-130 
14 1 78-116 
15 1 72-126 

1 



3G 

SOIL EXPLOSIVE CONTROL SPIKE RECOVERY FORM 

Contract: I...iiit. Name: SWL-TULSA 

. ....1 Code: SWOK Case No: MKF-OH 

Client Sample No: LC040lSD 

SDG No:33393 

I SPIKE SAMPLE LCS LCS QC 
I ADDED CONCENTRATION CONCENTRATION % LIMITS 
I COMPOUND (ug/Kg) (ug/Kg) (ug/Kg) REC #1 REC. 
1======================= ========= ============= ============= ========1======== 
I HMX 9500 ll~OO 118 1 57-137 
I RDX 9500 9760 103 1 77-113 
I TNB 9500 9710 102 1 64-125 
I DNB 9500 10500 110 1 82-118 
1 TETRYL 9500 7030 74 1 23-124 
I NB 9500 10200 107 1 69-143 
I TNT 9500 9630 101 1 75-118 
I 4ADNT 9500 10500 110 1 60-140 
I 2ADNT 9500 10200 107 1 60-140 
I 26DNT 9500 9930 104 1 78-117 
I 24DNT 9500 9970 105 1 74-126 
I 2NT 9500 10300 108 1 78-123 
1 4NT 9500 10400 109 1 79-125 
I 3NT 9500 10200 107 1 78-121 
I ___________________ 1 ______ _ 

~f Analyte recoveries out of QC Advisory Limits o 



3G 

SOIL EXPLOSIVE CONTROL SPIKE RECOVERY FORM 

Contract: J Name: SWL-TULSA 

L Code: SWOK Case No: MKF-OH SDG No:33393 

Client Sample No: LD0401SD 

COMPOUND 
======================= 

SPIKE 
ADDED 
(ug/Kg) 

SAMPLE 1 LCSD LCSD 1 QC 
CONCENTRATION 1 CONCENTRATION % 1 LIMITS 

(ug/Kg) 1 (ug/Kg) REC #1 REC. 
=============1============= ========1======== 

HMX 9500 1 10~00 115 1 57-137 
RDX----------------- 9500 9570 101 1 77-113 
TNB_________________ 9500 9240 97 1 64-125 
DNB 9500 10300 108 1 82-118 
TET~R=YL~------------- 9500 6780 71 1 23-124 
NB__________________ 9500 10100 106 1 69-143 
TNT 9500 9580 101 1 75-118 
4AD=N~T--------------- 9500 10400 109 1 60-140 
2ADNT________________ 9500 10000 105 1 60-140 
26DNT 9500 9750 103 1 78-117 
24DNT---------------- 9500 9760 103 1 74-126 
2NT__________________ 9500 10200 107 1 78-123 
4NT__________________ 9500 10300 108 1 79-125 
3NT_________________ 9500 10200 107 1 78-121 

______________________________________________________ ------_1-------

~f Analyte recoveries out of QC Advisory Limits = 0 

• 
-~ 10 



3G 

WATER EXPLOSIVE CONTROL SPIKE RECOVERY FORM 

1 
Name: SWL-TULSA 

'" Code: SWOK 

Contract: 

Case No: MKF-OH SDG No:33393 

Client Sample No: LC0401WH 

1 SPIKE SAMPLE LCS LCS 1 QC 
1 ADDED CONCENTRATION CONCENTRATION % 1 LIMITS 

I COMPOUND 1 (ug/L) (ug/L) (ug/L) REC #1 REC. 1 
1=======================1========= ============= ============= ========1========1 
1 HMX 1 400 ~04 101 1 46-151 1 

RDX 1 150 148 99 1 72-129 1 

TNB 1 225 212 94 1 74-118 1 

DNB 1 125 109 87 I 76-132 1 

TETRYL I ·413 278 67 I 58-120 I 
NB I 213 198 93 I 68-135 I 
TNT 1 188 273 145 1 61-145 1 

4ADNT 1 313 309 99 1 60-140 1 
2ADNT 1 313 275 88 I 60-140 I 

26DNT 1 288 263 91 I 77-125 1 

24DNT 1 175 158 90 I 70-134 I 

2NT 1 363 321 88 I 73-131 1 

4NT 1 250 220 88 I 73-116 I 

3NT 1 238 294 124 1 71-127 I 
______________________ 1 _______________________________________ I I 

~f Analyte recoveries out of QC Advisory Limits 0 



3G 

WATER EXPLOSIVE CONTROL SPIKE RECOVERY FORM 

Contract: 

I
Name: SWL-TULSA 

Code: SWOK Case No: MKF-OH SDG No:33393 

Client Sample No: LD0401WH 

SPIKE 1 SAMPLE 1 LCSD 1 LCSD QC 
ADDED 1 CONCENTRATION 1 CONCENTRATION 1 % LIMITS 

1 COMPOUND (ug/L) 1 (ug/L) 1 (ug/L) 1 REC # REC. 1 
1======================= =========1=============1=============1======== ========1 
1 HMX 400 I I ~89 I 97 46-151 I 
1 RDX 150 I 148 1 99 72-129 I 

I TNB 225 I 200 1 8 9 7 4 -118 I 

I DNB 125 I 103 I 82 76-132 I 
1 TETRYL 413 I 278 I 67 58-120 I 
I NB 213 I 188 I 88 68-135 I 
I TNT 188 I 270 I 144 61-145 I 
1 4ADNT 313 I 277 I 89 60-140 I 
I 2ADNT 313 I 253 I 81 60 -14 0 I 
I 26DNT 288 I 247 I 86 77-125 I 
I 24 DNT 175 I 150 I 8 6 7 0 -13 4 I 
I 2NT 363 I 302 I 83 73-131 I 
I 4NT ·250 I 206 I 82 73-116 I 
I 3NT 238 I 280 I 118 71-127 I 
I I I I 

~f Analyte recoveries out of QC Advisory Limits 0 

• 
11 



4C 

Lab Name: SWL-TULSA Contract: 

I,)SamPle ID: BL0401SD 

~ Code: SWOK Case No: MKF-OH SDG No:33393 

Matrix·: (soil/water) Soil 

Date Extracted: 04/01/98 Extn. Method: SONC 

Date Analyzed (1) : 04/11/98 Date Analyzed(2) : 04/04/98 

Time Analyzed (1) : 20:10:31 Time Analyzed(2) : 23:05:14 

Instrument ID (1) : IN12 Instrument ID (2) : IN12 

LC Column ID (1) : CARB-04 LC Column ID (2) : LC-CN-09 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES AND QC'S. 

CUSTOMER LAB 1 DATE DATE 
1 SAMPLE NO. SAMPLE ID IANALYZED 1 ANALYZED 2 
1==================== ==================1========== ========== 

1 ILC0401SD 
2 LD0401SD 
3 CRA/MFAICSS01 
4 CRA/MFAICSS01 lOX 

l CRA/MFAICSS03 
CRA/MFAICSS04 
CRA/MFAICSS06 

8 CRA/MFAICSS07 lOX 
9 CRA/MFAICSS09 
10 CRA/MFAICSS09 MS 
11 CRA/MFAICSS09 MSD 
12 CRA/MFAICSSI0 
13 CRA/MFAICSSI0 100X 
14 CRA/MFAICSS12 
15 CRA/MFAICSS12 SX 
16 CRA/MFAICSS13 
17 CRA/MFAICSS13 lOX 
18 CRA/MFAICSS1S 
19 CRA/MFAICSS07 
20 
21 
22 
23 
24 
25 

page 1 

LC0401SD 
LD0401SD 
33393.01 
33393.01DL 
33393.05 
33393.06 
33393.08 
33393.09DL 
33393.11 
33393.12MS 
33393.13MSD 
33393.15 
33393.1SDL 
33393.17 
33393.17DL 
33393.18 
33393.18DL 
33393.20 
33393.09 

FORM IV 

1 04/11/98 
1 04/11/98 
1 04/11/98 
1 04/11/98 
1 04/12/98 
1 04/12/98 
1 04/12/98 
1 04/12/98 
1 04/12/98 

04/12/98 
04/12/98 
04/12/98 
04/12/98 
04/12/98 
04/12/98 
04/12/98 
04/12/98 
04/12/98 
04/20/98 

04/05/98 
04/16/98 
04/05/98 
04/05/98 
04/05/98 
04/16/98 
04/05/98 

04/05/98 
04/18/98 
04/05/98 
04/18/98 
04/05/98 
04/18/98 
04/05/98 
04/05/98 

oil.,. 12 



4C 

Lab Name: SWL-TULSA Contract: 

~samPle ID: BL0401WH 

Lab Code: SWOK Case No: MKF-OH SDG No:33393 

Matrix: (soil/water) Water 

Date Extracted: Extn. Method: DIRECT 

Date Analyzed (1) : 04/03/98 Date Analyzed (2) : 04/09/98 

Time Analyzed (1) : 05:29:17 Time Analyzed (2) : 10:06:20 

Instrument ID (1) : IN13 Instrument ID(2): IN10 

LC Column ID (1) : CARB-06 LC Column ID (2) : LC-CN-10 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES AND QC'S. 

CUSTOMER I LAB 
I SAMPLE NO. I SAMPLE I D 
1====================1================== 

1 ILC0401WH 
2 ILD0401WH 
3 ICRA/MFAR0330 
4 ICRA/MFAR0330 MS 

~:CRA/MFAR0330 MSD 

7 I 
8 I 
9 I 
101 
111 
121 
131 
141 
151 
161 
171 
181 
191 
201 
211 
221 
231 
241 
251 

ILC0401WH 
ILD0401WH 
133393.14 
133393.14MS 
133393.14MSD 
I 

DATE DATE 
ANALYZED 1 ANALYZED 2 
========== ========== 

04/03/98 
04/03/98 
04/03/98 
04/03/98 
04/03/98 

1 _____________________________________________ ~--------

page 1 
FORM IV 

~ 

.... ;. 13 . 



1D 
EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO: 

1b Name: 

ab Code: 

SWL-TULSA Contract: 
1 
ICRA/MFAICS503 
1 ______ _ 

SWOK Case No:MKF-OH SDG No: 33393 

Matrix: (soil/water) SOIL Lab Sample ID: 33393.05 

Sample Amt: 2g % Moisture 16.67 Date Received: 04/01/98 

Extraction Volume: 10ml Date Extracted: 04/01/98 

Extraction Method: SONC Date Analyzed: 04/12/98 

GPC Cleanup: (Y/N) N Dilution Factor: 2.00 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg) ug/kg 

2691-41-0 
121-82-4 
99-35-4 
99-65-0 
479-45-8 
98-95-3 
118-96-7 
1946-51-0 

1 35572-78-2 
,.606-20-2 
.,121-14-2 

1 88-72-2 
1 99-99-0 
1 99-08-1 

HMX----------------------------
RDX----------------------------
TNB----------------------------
DNB-----------------------------
TETRYL--------------------------
NB-----------------------------
TNT-----------------------------
4ADNT---------------------------
2ADNT---------------------------
26DNT---------------------------
24DNT---------------------------
2NT-----------------------------
4NT-----------------------------
3NT------~----------------------

2220 
4850 
277 
250 
650 
260 
650 
250 
250 
260 
250 
250 
250 
250 

1 __ --__ --- ______________________________ _ 

SURROGATE AMOUNT SPIKED (ug/kg dry wt.) 
3,4-DNT 

FORM I 

2000 

U 
U 
U 

U 
U 
U 
U 
U 
U 
U 

Q 

1t .,. 
28 



• 

• 

• 

LONG PLOT 

Injection F: <MC3> 2 2EX0410,39,1 

Sample name ••••••••••••••••••••••••••• : CRA/MFAICSS03 
sample 10 ••••••••••••••••••••••••••••• : 33393.05 
INST 10: IN12, COL. TYPE: ODS-II, 10: CARB-04, INJ:200,COL#1 

Acquired on 12-Apr-98 at 00:38:17 
Reported on 20-Apr-98 at 14:54:24 

5 

10 
TNB 

15 

TNT 

20 

25 

30 

HPIX 

3,4DNT 

Page 1 

RDX 
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Page 1 

INJECTION REPORT 

Injection F: <MC3> 2 2EX0410,39,1 

Acquired on 12-Apr-98 at 00:38:17 
Modified on 20-Apr-82 at 11:46:44 

Reported on 20-Apr-98 at 11:46:45 

ANALYSIS INFORMATION 

Analysis ID ••••••• : EXP, GC200 
SS Analyst name •••••• : 

Comment ••••••••••• : 
Number of samples.: 

INST ID: IN12, COL. TYPE: ODS-II, ID: CARB-04,INJ:200,COL#1 
64 

Calibration file •• : 
Method file ••••••• : 

2EX0410 
EXPLOS 
SW846-8330 

Last modified on 14-Apr-82 at 12:07:44 
Last modified on 20-Apr-82 at 11:44:02 

Method title •••••• : 

SAMPLE INFORMATION 

Sample name .•••••••••••••••••••••••••• : CRA/MFAICS503 
Sample ID •••••••••••••••.••••••••••••• : 33393.05 
Sample type ••••••••••••••••••••••••••• : Sample 
Sample amount ••••••••••••••••••••••••• : 2.0000 
Number of injections •••••••••••••••••• : 1 
Bottle Number •••••••••.••••••••••••••• : 1 

Dilution factor amounts: 
PERCENT MOISTURE •••••••••••••••••••••• : 0.000 

User factors: 
Volume (mL) ••••••••••••••••••••••••••• : 10.000 
Dilution •••••.•••••••••••••••••••••••• : 2.000 
Amount (g or mL) •••••••••••••••••••••• : 2.000 

PEAK INFORMATION 

Peak 
1 
3 
4 
6 
7 
8 
9 

RT mins 
~.493 
8."320 

11. 195 
16.928 
17.643 
18.400 
19.424 

Total 
Residual 

Hght uv 
5415 
8053 
1035 
3537 
1710 

284 
279 

20312 
376 

Area uvs 
56847 

172826 
21268 
97263 
52881 
11058 
10343 

422486 
8646 

ug/Kg 
2225.803 
4854.663 

277.288 
2155.652 

650.121 
193.799 
125.034 

10482.360 
301. 848 

Peak name 

HMX* 
RDX~ 
TNB :* 
3,4DNTIO'i) 
TNT ¥ 
4ADNT 
2ADNT 

...... 
30 
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• 

• 

LONG PLOT 

Injection F: <MC3> 2 2CN0403A,4,1 

sample name ••••••••••••••••••••••••••• : CRA/MFAICS503 
Sample ID .....•.....................•. : 33393.05 
INST ID: IN12, COL. TYPE: LC-CN, ID: LC-CN-09, INJ:100, UV 

Acquired on 05-Apr-98 at 00:42:01 
Reported on 07-Apr-98 at 14:23:56 

5 

TNB 

TNT 

10 ~~.9~2==::====:===~~~_ ~ 3,4DNT 

~_-~---~-~-------" 12.24 

'5 

20 
HI1X 

Page 1 

31 
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) 

) 

INJECTION REPORT 

Injection F: <MC3> 2 2CN0403A,4,1 

Acquired on 05-Apr-98 at 00:42:01 
Modified on 07-Apr-82 at 14:20:14 
Reported on 07-Apr-98 at 14:20:16 

ANALYSIS INFORMATION 

Analysis 10 .•••••• : EXP, GC200 
Analyst name ••.••• : SS 

Page 1 

comment ••••••••••• : INST 10: IN12, COL. TYPE: LC-CN, ID: LC-CN-09, INJ:IOO, UV 
Number of samples.: 27 
Calibration file •• : 2CN0403A 
Method file ••••••• : LCCN 
Method title .••••• : SW846-8330 

Last modified on 06-Apr-82 at 12:09:26 
Last modified on 07-Apr-82 at 14:17:50 

SAMPLE INFORMATION 

Sample name ••••••••••••••••••••••••••• : CRA/MFAICS503 
sample 10 ....••.•.•••••••••••••••••••• : 33393.05 
Sample type ••••••••••••••••••••••••••• : Sample 
sample amount ••••••••••••••••••••••••• : 2.0000 
Number of injections •••.•••••••••••••• : 1 
Bottle Number ••••••••••••••••••.•••••• : 1 

Dilution factor amounts: 
PERCENT MOISTURE •••••••••••••••••••••• : 0.000 

User factors: 
Volume (mL) ••••••••••••••••••••••••••• : 10.000 
Dilution ••...••••••••••••••••••••••••• : 2.000 
Amount (g or mL) •••••••••••••••••••••• : 2.000 

PEAK INFORMATION 

Peak RT mins Hght uV Area uVs 
1 7.147 571 8009 
3 8.837 983 17167 
5 10.693 1630 40087 
7 20.539 427 20986 

Total 3611 86250 
Residual 2030 68630 

ug/Kg 
277.616 
568.270 

2280.263 
2079.898 

5206.047 
0.000 

Peak name 
TNB 
TNT 
3,4DNT 
HMX 
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LONG PLOT 

Injection F: <MC3> 2 2CN0403A,4,1 

sample name ••••••••••••••••••••••••••• : CRA/MFAICS503 
Sample 10 ••••••••••••••••••••••••••••• : 33393.05 
INST 10: IN12, COL. TYPE: LC-CN, ~O: LC-CN-09, INJ:100, UV 

Acquired on 05-Apr-98 at 00:42:01 
Reported on 07-Apr-98 at 14:31:00 

9.0 10.0 11.0 12.0 

5 

7.15 

8.84 

10 
-=~====::::==::::::=::;::=- 2ADNT 

~ ___ ----.---~-~---- RDX 

15 

20 
20.54 

Page 1 

13.0 mV 

3.3 



INJECTION REPORT 

Injection F: <MC3> 2 2CN0403A,4,1 

Acquired on 05-Apr-98 at 00:42:01 
Modified on 07-Apr-82 at 14:29:52 
Reported on 07-Apr-98 at 14:29:53 

ANALYSIS INFORMATION 

Analysis ID ••••••• : EXP, GC200 
Analyst name •••••• : SS 

Page 1 

Comment ••••••••••• : 
Number of samples.: 

INST ID: IN12, COL. TYPE: LC-CN, ID: LC-CN-09, INJ:100, UV 
27 

Calibration file •• : 
Method file ••••••• : 

2CN0403B 
LCCN 
SW846-8330 

Last modified on 06-Apr-82 at 12:09:56 
Last modified on 07-Apr-82 at 14:17:50 

Method title •••••• : 

SAMPLE INFORMATION 

sample name ••••••••••••••••••.••.••••• : CRA/MFAICS503 
sample ID ••••••••••••••••••••••••••••• : 33393.05 
Sample type ••••••••.••.••.•••••••••••• : Sample 
Sample amount ••••••••••••••••••••••••• : 2.0000 
Number of injections •••••••••••••••••• : 1 
Bottle Number •..•••••••••••••••••••••• : 1 

Dilution factor amounts: 
PERCENT MOISTURE •••••.•••••••••••••••• : 0.000 

User factors: 
Volume (mL) ••••••••••••••••••••••••••• : 10.000 
Dilution •••••••••••••••••••••••••••••• : 2.000 
Amount (g or mL) •••••••••••••••••••••• : 2.000 

PEAK INFORMATION 

Peak RT mins 
5 10.693 
6 12.240 

Total 
Residual 

Hght uV 
1630 
1897 

3526 
2114 

Area uVs 
40087 
65247 

105334 
49546 

ug/Kg Peak name 
1210.357 2ADNT 
4438.583 RDX 

5648.940 
0.000 
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10 
EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO: 

*b Name: 

~b Code: 

SWL-TULSA Contract: 

, 
'CRA/MFAR0330 

,-------SWOK Case No:MKF-OH SDG No: 33393 

Matrix: (soil/water) WATER Lab Sample 10: 33393.14 

Sample Arnt: 1ml % Moisture Date Received: 04/01/98 

Extraction Volume: 1ml Date Extracted: DIRECT INJ 

Extraction Method: DIRECT Date Analyzed: 04/03/98 
, 

GPC Cleanup: (Y/N) N Dilution Factor: 2.00 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg) ug/L 

2691-41-0 
121-82-4 
99-35-4 
99-65-0 
479-45-8 
98-95-3 
118-96-7 
1946-51-0 

, 35572-78-2 

~
606-20-2 

121-14-2 
88-72-2 

, 99-99-0 
, 99-08-1 

,-------

HMX----------------------------
RDX----------------------------
TNB----------------------------
DNB----------------------------
TETRYL-------------------------
NB-----------------------------
TNT-----------------------------
4ADNT---------------------------
2ADNT---------------------------
26DNT---------------------------
24DNT---------------------------
2NT-----------------------------
4NT-----------------------------
3NT-----------------------------

SURROGATE AMOUNT SPIKED (ug/L ) 
3,4-DNT 

FORM I 

• 

13.0 
14.0 
7.30 
4.00 
10.0 
7.00 
6.40 
7.00 
12.0 
9.40 
5.70 
12.0 
8.00 
7.90 

200 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

Q 

71 



LONG PLOT 

Injection F: <MC3> 5 5E0402W,12,1 

Sample name ••••••••••••••••••••••••••• : CRA/MFAR0330 
Sample ID ••••••••••••••••••••••••••••• : 33393.14 
1NST 1D: IN13, COL. TYPE: ODS-II, ID: CARB-06, INJ:200,COL#1 

Acquired on 03-Apr-98 at 08:28:12 
Reported on 07-Apr-98 at 15:41:36 

9.0 9.5 

o 

5 

10 

15 

20 

25 

10.0 10.5 

6.79 

3,4DNT 

Page 1 

11.0 mV 



• 

• 

• 
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INJECTION REPORT 

Injection F: <MC3> 5 5E0402W,12,1 

Acquired on 03-Apr-98 at 08:28:12 
Modified on 07-Apr-82 at 15:38:22 
Reported on 07-Apr-98 at 15:38:24 

ANALYSIS INFORMATION 

Analysis ID •••.••• : EXP, GC 200 
Analyst name •••••• : SS 
comment ••••••••••• : INST ID: IN13, COL. TYPE: ODS-II, 10: CARB-06, INJ:200,COL#1 
Number of samples.: 19 
Calibration file •• : 5E0402W 
Method file ••••••• : EXPLOS 
Method title •••••• : SW846-8330 

Last modified on 07-Apr-82 at 15:38:22 
Last modified on 07-Apr-82 at 15:37:18 

SAMPLE INFORMATION 

Sample name ••••.•••••••••••••••••••••• : CRA/MFAR0330 
Sample ID ••••••••••••••••••••••••••••• : 33393.14 
Sample type •.••••••••••••••••••••••••• : Sample 
Sample amount ••••••••••••.•••••••••••• : 1.0000 
Number of injections •••••••••••••••••• : 1 
Bottle Number ••••••••••••••••••••••••• : 1 

Dilution factor amounts: 
PERCENT MOISTURE •••••••••••••••••••••• : 0.000 

User factors: 
Volume (mL) ••••••••••••••••••••••••••• : 1.000 
Dilution •••••.••••••••••••••...••••••• : 2.000 
Amount (g or mL) •••••••••••••••••••••• : 1.000 

PEAK INFORMATION 

Peak RT mins Hght uV Area uVs ug/L Peak name 
3 14.784 

Total 
Residual 

623 

623 
259 

12145 

12145 
3396 

214.962 3,4DNTIO-y) 

214.962 
-5.306 

.. ~ , .. 
7.~ • 



CALIBRATION FACTOR DATA 
FORM 9A-l 

EXPLOSIVE CALIBRATION - METHOD SW846-8330 

)
nstrument 10: IN12 

,olumn ID CARB-04 

Inj 1 
Injection File Name Level 1 2EX0410,4 
Injection File Name Level 2 2EX0410,5 
Injection File Name Level 3 2EX0410,6 
Injection File Name Level 4 2EX0410,7 
Injection File Name Level 5 2EX0410,8 

Calibration Date 
Number of Calibration Levels: 

04/10/1998 
5 

Line forced thru zero 
Calculation Method 

COMPONENT Area I CAL FACTOR I 
NAME Level 11 Levell I 

IHMX 120161 11851 
IRDX 69111 16381 
ITNB 109431 36241 
IDNB 86641 53481 
ITETRYL 89711 24121 
INB 133251 40381 
13,4-DNT 107741 21211 
ITNT 98341 36421 
14ADNT 62211 26361 
12ADNT 89551 37941 
126DNT 91291 23531 
124DNT 124051 52561 

1~ 
75821 22431 
63321 18731 
83751 26011 

1 

Yes 
Area 

Area ICAL FACTOR I 
Level 21 Level 2 I 

3282961 12931 
1892141 17921 
2948941 39011 
2231991 54981 
2280721 24521 
3558811 43191 
2898841 22861 
2798421 4140 I 
1736171 29331 
2483541 41951 
2368481 24371 
3470161 58621 
2155371 25481 
1967851 23261 
2356711 29311 

Area ICAL FACTOR I 
Level 31 Level 3 I 

8593001 13021 
4999561 18111 
7628061 38721 
5754661 54491 
5943321 24561 
9138211 42701 
7555301 22891 
7239821 41141 
4458791 28951 
6441531 41831 
6187251 24361 
8949971 58121 
5598601 25451 
5195971 23621 
600554 I 28601 

Area I CAL FACTOR I Area ICAL FACTOR I 
Level 41 Level 4 I Level 51 Level 5 I 

12926921 13061 17161571 13001 
7547131 18321 10062741 18301 

11566331 39081 15260271 38731 
8832771 55761 11669881 55051 
8981181 24671 11800981 24381 

14032941 43581 18643421 43361 
1138660 I 22961 15092551 22871 
11127321 42151 14875861 42261 

6733581 29021 8933421 29001 
9858561 42491 13110091 42571 
920134 I 24211 12023991 23761 

13976931 60251 18673201 60631 
8509781 25791 11251821 25571 
7954721 24111 10483761 23831 
9062691 28861 12138761 29041 

131 



EXPLOSIVE 
Instrument ID: IN12 

CALIBRATION FACTOR DATA 
FORM 9B 

CALIBRATION - METHOD SW846-8330 

e Olumn ID CARB-04 

Inj 1 
Injection File Name Level 1 2EX0410,4 
Injection File Name Level 2 2EX0410,5 
Injection File Name Level 3 2EX0410,6 
Injection File Name Level 4 2EX0410,7 
Injection File Name Level 5 2EX0410,8 

Calibration Date 04/10/1998 
Number of Calibration Levels: 5 
Line forced thru zero Yes 
Calculation Method Area 

--------------------------------------------------------------------------------
Component I Mean I % RSD I Corr. I Slope I Intercept I 

Name ICal Factor I Coeff. I area/amt I 
--------------------------------------------------------------------------------
HMX 12771 4.05 0.99999 1302 0.000 
RDX 17801 4.57 0.99998 1827 0.000 
TNB 38351 3.12 0.99998 3884 0.000 
DNB 54751 1.54 0.99992 5519 0.000 
TETRYL 24451 0.88 0.99996 2450 0.000 
NB 42641 3.06 0.99995 4334 0.000 
3,4-DNT 22561 3.35 1.00000 2290 0.000 
~'lT 40671 5.96 0.99991 4206 0.000 

4!lDNT 28531 4.29 1. 00000 2901 0.000 
DNT 41361 4.68 0.99996 4243 0.000 

26DNT 24051 1. 58 0.99987 2400 0.000 
24DNT 58031 5.58 0.99979 6014 0.000 
2NT 24941 5.65 0.99997 2562 0.000 
4NT 22711 9.88 0.99993 2387 0.000 
3NT 28361 4.73 0.99996 2893 0.000 

e 
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CALIBRATION FACTOR DATA 
FORM 9C 

Initial Calibration Date: 
~ntinUing Calibration #: 

~tinuing Cal Date 
ntinuing Cal Level 

Instrument ID 
Column ID 
Injection File Name 
Calculation Mode 

04/10/1998 
2 
04/11/1998 
3 
IN12 
CARB-04 
2EX0410,31 
Area 

----------------------------------------------------------------------------
Component I Response I Cont CF I Init CF I %D I Init CF I %D 

Name I Cont Std I I Mean I I Slope I 
--------------------------------------------------------~-------------------
IHMX 845721 1281 1277 0.34 1302 1.58 
IRDX 492166 1783 1780 0.15 1827 2.40 
ITNB 743020 3772 3835 1. 66 3884 2.89 
IDNB 575295 5448 5475 0.50 5519 1.29 
ITETRYL 562251 2323 2445 4.98 2450 5.16 
INB 896082 4187 4264 1. 80 4334 3.37 
13,4-DNT 752059 2279 2256 1.03 2290 0.47 
/TNT 711361 4042 4067 0.63 4206 3.91 
14ADNT 444414 2886 2853 1.14 2901 0.52 
12ADNT 638823 4148 4136 0.30 4243 2.24 
/26DNT 610545 2404 2405 0.04 2400 0.17 
124DNT 884865 5746 5803 0.99 6014 4.46 
/2NT 539633 2453 2494 1. 66 2562 4.26 
14NT 496344 2256 22711 0.65 2387 5.50 

.,~T 574143 2734 28361 3.61 2893 5.50 

1 3 .1 



CALIBRATION FACTOR DATA 
FORM 9C 

Initial Calibration Date: 

'

ntinuing Calibration #: 
ntinuing Cal Date 

'ontinuing Cal Level 
Instrument ID 
Column 1D 
Injection File Name 
Calculation Mode 

04/10/1998 
3 
04/12/1998 
3 
IN12 
CARB-04 
2EX0410,43 
Area 

----------------------------------------------------------------------------
Component 1 Response 1 Cont CF 1 1nit CF 1 %0 1 Init CF 1 %D 

Name 1 Cont Std 1 1 Mean 1 1 Slope 1 
--------------------------------------------------------~-------------------
IHMX 847477 1284 12771 0.55 1302 1.37 
IRDX 495934 1797 17801 0.92 1827 1. 65 
ITNB 747571 3795 38351 1. 06 3884 2.30 
IDNB 582262 5514 54751 0.71 5519 0.09 
ITETRYL 535595 2213 24451 9.48 2450 9.66 
lNB 915626 4279 42641 0.34 4334 1.27 
13,4-DNT 752377 2280 22561 1. 07 2290 0.43 
ITNT 724840 4118 40671 1.26 4206 2.08 
14AONT 451340 2931 28531 2.71 2901 1. 03 
12ADNT 646455 4198 41361 1.50 4243 1. 07 
1260NT 616842 2429 24051 0.99 2400 1. 20 
'I 24DNT 898586 5835 58031 0.54 6014 2.98 
12NT 5537041 2517 24941 0.90 2562 1. 76 
14NT 5137931 2335 22711 2.84 2387 2.17 

.~T 5947351 2832 28361 0.15 2893 2.11 

• 
1.34 



CALIBRATION FACTOR DATA 
FORM 9C 

Initial Calibration Date: 

l
~~ntinuing Calibration #: 

ntinuing Cal Date 
ontinuing Cal Level 

Instrument ID 
Column ID 
Injection File Name 
Calculation Mode 

04/10/1998 
4 
04/12/1998 
3 
IN12 
CARB-04 
2EX0410,54 
Area 

----------------------------------------------------------------------------
Component 1 Response 1 Cont CF 1 lnit CF 1 %D 1 Init CF 1 %D 

Name 1 Cont Std 1 1 Mean 1 1 Slope 1 
--------------------------------------------------------~-------------------
IHMX 850714 1289 1277 0.93 13021 l. 00 
IRDX 496133 1798 1780 0.96 18271 l. 61 
JTNB 739942 3756 3835 2.07 38841 3.30 
IDNB 577232 5466 5475 0.16 55191 0.96 
ITETRYL 507547 2097 2445 14.22 24501 14.39 
INB 911380 4259 4264 0.13 43341 l. 72 
/3,4-DNT 748391 2268 2256 0.53 22901 0.96 
ITNT 727070 4131 4067 l. 57 42061 l. 78 
14ADNT 455229 2956 2853 3.60 29011 l. 90 
12ADNT 647710 4206 4136 l. 70 42431 0.88 
I 26DNT 607198 2391 2405 0.59 24001 0.38 
/24DNT 912843 5928 5803 2.14 60141 l. 44 
J2NT 550099 2500 2494 0.25 25621 2.40 
14NT 508211 2310 2271 l. 72 23871 3.24 

'~T 584743 2784 2836 l. 83 28931 3.76 
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CALIBRATION FACTOR DATA 
FORM 9C 

Initial Calibration Date: 

e ntinUing Calibration #: 
ntinuing Cal Date 

Continuing Cal Level 
Instrument ID 
Column ID 
Injection File Name 
Calculation Mode 

04/10/1998 
5 
04/12/1998 
3 
IN12 
CARB-04 
2EX0410,61 
Area 

----------------------------------------------------------------------------
I Component I Response I Cont CF I Init CF 1 %D 1 Init CF 1 %D 
1 Name 1 Cont Std 1 1 Mean 1 • 1 Slope 1 
----------------------------------------------------------------------------
IHMX 847942 1285 1277 0.60 1302 1.32 
IRDX 490130 1776 1780 0.26 1827 2.80 
ITNB 734467 3728 3835 2.79 3884 4.01 
IDNB 571771 5414 5475 1.11 5519 1. 90 
ITETRYL 534586 2209 2445 9.65 2450 9.83 
INB 896202 4188 4264 1. 79 4334 3.36 
13,4-DNT 745796 2260 2256 0.19 2290 1.30 
JTNT 715089 4063 4067 0.11 4206 3.40 
14ADNT 446243 2898 2853 1.55 2901 0.11 
/2ADNT 638369 4145 4136 0.23 4243 2.31 
126DNT 610893 2405 2405 0.02 2400 0.23 
124DNT 888043 5767 5803 0.64 6014 4.12 
12NT 543043 24681 2494 1. 04 2562 3.65 ,NT 505765 22991 2271 1.23 2387 3.70 

'JT 583805 27801 2836 1. 99 2893 3.91 

• 
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EXPLOSIVE 

CALIBRATION FACTOR DATA 
FORM 9D 

CALIBRATION - METHOD SW846-8330 

~njection volume = 200uL 

Amount Units ng 

HMX 
RDX 
TNB 

COMPONENT 
NAME 

DNB 
TETRYL 
NB 
3,4-DNT 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 

14NT 
13NT 

IAMT ON COLIAMT ON COLIAMT ON COLIAMT ON COLIAMT ON COLI 
1 Level 11 Level 21 Level 31 Level 41 Level 51 

10.140 
4.220 
3.020 
1. 620 
3.720 
3.300 
5.080 
2.700 
2.360 
2.360 
3.880 
2.360 
3.380 
3.380 
3.220 

254.000 
105.600 

75.600 
40.600 
93.000 
82.400 

126.800 
67.600 
59.200 
59.200 
97.200 
59.200 
84.600 
84.600 
80.400 

660.000 
276.000 
197.000 
105.600 
242.000 
214.000 
330.000 
176.000 
154.000 
154.000 
254.000 
154.000 
220.000 
220.000 
210.000 

990.000 
412.000 
296.000 

"158.400 
364.000 
322.000 
496.000 
264.000 
232.000 
232.000 
380.000 
232.000 
330.000 
330.000 
314.000 

1320.000 
550.000 
394.000 
212.000 
484.000 
430.000 
660.000 
352.000 
308.000 
308.000 
506.000 
308.000 
440.000 
440.000 
418.000 

J37 



EXPLOSIVE 

CALIBRATION FACTOR DATA 
FORM 9E 

CALIBRATION - METHOD SW846-8330 

4Itnstrument ID : 1N12 
Column 1D : CARB-04 
Calibration Date 04/10/1998 
Number of Calibration Levels: 5 

COMPONENT 
NAME 

HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
3,4-DNT 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 

12NT 
14NT 
13NT 

• COMPONENT 
/ NAME 

IHMX 
IRDX 
ITNB 
lDNB 
ITETRYL 
INB 
/3,4-DNT 
ITNT 
14ADNT 
12ADNT 
126DNT 
124DNT 
12NT 
14NT 
13NT 

lHMX 
1'"'1)X .: 

COMPONENT 
NAME 

lTETRYL 
INB 
13,4-DNT 
JTNT 

RT RT RT RT RT 
Level 1 Level 2 Level 3 Level 4 Level 5 

5.52 
8.36 

11.22 
13.70 
14.69 
15.54 
16.96 
17.69 
18.50 
19.50 
20.68 
21. 41 
25.15 
26.90 
29.01 

5.52 
8.35 

11.23 
13.72 
14.70 
15.56 
16.97 
17.69 
18.50 
19.49 
20.70 
21.38 
25.14 
26.86 
28.96 

5.49 
8.30 

11.15 
13.63 
14.59 
15.46 
16.84 
17.56 
18.35 
19.35 
20.56 
21.23 
24.96 
26.67 
28.76 

, 
5.49/ 
8.291 

11.151 
13.631 
14.601 
15.46/ 
16.84/ 
17.571 
18.351 
19.~ 36/ 
20.561 
21. 231 
24.981 
26.701 
28.781 

5.461 
8.251 

11.101 
13.571 
14.531 
15.401 
16.771 
17.501 
18.271 
19.291 
20.501 
21.161 
24.911 
26.621 
28.701 

1 ~ 1 ~ 1 ~ 1 ~ 1 ~ 
ICont CAl ICont CA2 ICont CA3 ICont CA4 ICont CAS 

5.48 
8.29 

11.14 
13.62 
14.59 
15.45 
16.83 
17.55 
18.34 
19.34 
20.54 
21.22 
24.95 
26.68 
28.75 

AVE RT 

5.491 
8.301 

11.161 
13.651 
14.621 
15.481 
16.871 
17.601 

5.51 
8.26 

11.12 
13.58 
14.54 
15.42 
16.78 
17.52 
18.28 
19.29 
20.50 
21.17 
24.91 
26.611 
28.701 

5.471 
8.291 

11.141 
13.62 
14.59 
15.45 
16.84 
17.56 
18.36 
19.37 
20.56 
21.23 
24.97 
26.68 
28.76 

5.50 
8.32 

11.18 
13.68 
14.66 
15.52 
16.93 
17.64 
18.45 
19.47 
20.67 
21.34 
25.12 
26.84 
28.94 

STD_DEV I 3X SD I AVE+-3X SD 
I I 

0.0201 
0.0371 
0.0441 
0.0541 
0.0681 
0.0591 
0.0771 
0.0731 

0.06115.43 - 5.56 
0.11218.19 - 8.42 
0.133111.03 - 11.30 
0.163113.48 - 13.81 
0.203114.42 - 14.82 
0.178115.31 - 15.66 
0.230116.64 - 17.10 
0.218117.38 - 17.81 

5.501 
8.341 

11. 221 
13.721 
14.721 
15.571 
16.981 
17.691 
18.501 
19.521 
20.721 
21.391 
25.161 
26.891 
28.991 
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14ADNT 
12ADNT 
126DNT 
1240NT 
12NT 

)

'4NT 
NT 

) 

) 

18.391 
19.401 
20.601 
21. 281 
25.02/ 
26.75/ 
28.83/ 

0.0901 
0.089/ 
0.085/ 
0.095/ 
0.104/ 
0.114/ 
0.124/ 

0.269/18.12 - 18.66 
0.266/19.13 - 19.66 
0.254/20.34 - 20.85 
0.285/20.99 21.56 
0.312/24.71 - 25.34 
0.341/26.40 - 27.09 
0.371/28.46 - 29.21 

139 
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ANALYTICAL SEQUENCE SUMMARY 

Lab Name: SOUTHWEST LABORATORY OF OKLAHOMA 

) Lab Code: SWOK 
Instrument ID: IN12 

Case No: MKF-OH SDG No: 33393 
Column ID: CARB-04 

Dates of Anlayses: 04/10/98 to 04/12/98 

================================================================ 

CLIENT 
SAMPLE ID 

LAB 
SAMPLE ID 

DATE 1 TIME 
ANALYZED 1 ANALYZED 

================================================================ 

INST. BLK. 

EXP L1. SOIL STD 

EXP L2 SOIL STD 

EXP L3 SOIL STD 

EXP L4 SOIL STD 

EXP L5 SOIL STD 

EXP L3 SOIL STD 

BL0401SD 

=;1 ~ ~~mm~~~~~~~~~~~~~~~~ 
LCS/~DI-----------------------

ICRA/MFAICS501 
�------------------------
ICRA/MFAICS501 lOX 
I-------------------~----
ICRA/MFAICS503 
1------------------------
ICRA/MFAICS504 
1------------------------
ICRA/MFAICS506 
1------------------------

C~\/ -I EXP L3 SOIL STD 
1------------------------
ICRA/MFAICS507 lOX 
1------------------------
ICRA/MFAICS509 
1------------------------

nlS ICRA/MFAICS509 MS 
1------------------------
page 3 

) 

INST. BLK. 04/10/98 20:19 
--------~--I-----------

2-156:IA1 04/10/98 1 22:33 
-----------1-----------

2-155:IA2 04/10/98 1 23:17 
-----------1-----------

2-154:IA3 04/11/98 I 00:02 

2-153:IA4 04/11/98 00:47 

2-152:IA5 04/11/98 01:31 

2-154:CA2 04/11/98 18:41 

BL0401SD 04/11/98 20:10 

LC0401SD 04/11/98 21:39 

LD0401SD 04/11/98 22:24 

33393.01 04/11/98 23:09 

33393.01DL 04/11/98 23:53 

33393.05 04/12/98 00:38 

33393.06 04/12/98 01:22 

33393.08 04/12/98 02:07 

2-154:CA3 04/12/98 03:36 

33393.09DL 04/12/98 05:06 

33393.11 04/12/98 05:50 

33393.12MS 04/12/98 06:35 

FORM VIII 
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ANALYTICAL SEQUENCE SUMMARY 

Lab Name: SOUTHWEST LABORATORY OF OKLAHOMA 

Lab Code: SWOK 
Instrument ID: IN12 

Case No: MKF-OH 

Dates of An1ayses: 04/10/98 to 04/12/98 

SDG No: 33393 
Column ID: CARB-04 

================================================================ 

CLIENT 
SAMPLE ID 

LAB 
SAMPLE ID 

DATE 1 TIME 
ANALYZED 1 ANALYZED 

================================================================ 

P~5D CRA/MFAICS509 MSD 33393.13MSD 04/12/98 07:19 
--------,--1-----------

CRA/MFAICS510 33393.15 04/12/98 1 08:04 
-----------1-----------

CRA/MFAICS510 100X 33393.15DL 04/12/98 1 08:49 
-----------1-----------

CRA/MFAICS512 33393.17 04/12/98 1 09:33 

CRA/MFAICS512 5X 33393.17DL 04/12/98 10:18 

CRA/MFAICS513 33393.18 04/12/98 11:03 

ccv EXP L3 SOIL STD 2-154: CA4 04/12/98 11:47 

CRA/MFAICS513 lOX 33393.18DL 04/12/98 13:16 

• CRA/MFAICS515 33393.20 04/12/98 14:01 

EXP L3 SOIL STD 2-154:CA5 04/12/98 17:00 

1------------------------ ---------------

-----------1· 

page 4 
FORM VIII 
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80 

ANALYTICAL SEQUENCE SUMMARY 

Lab Name: SOUTHWEST LABORATORY OF OKLAHOMA 

Lab Code: SWOK Case No: MKF-OH SOG No: 33393 
Instrument IO: IN12 Column IO: LC-CN-09 

Dates of Anlayses: 04/03/98 to 04/06/98 ConfirTYlCltlon 

================================================================ 

CLIENT 
SAMPLE IO 

LAB 
SAMPLE IO 

DATE 1 TIME 
ANALYZED 1 ANALYZED 

================================================================ 

EXP LIA STO 1 2-102:IAI 04/03/98, 18:15 
------------------------1--------------- ----------- -----------
EXP L2A STO 1 2-101:IA2 04/03/98 18:47 
------------------------1--------------- ----------- -----------
EXP L3A STO 1 2-100:IA3 04/03/98 19:24 
------------------------1--------------- ----------- -----------
EXP L4A STO 1 2-99:IA4 04/03/98 19:56 

EXP L5A STO 2-98:IA5 04/03/98 20:29 

/ EXP LIB STO 2-107:IBI 04/03/98 21:01 
/ ------------------------

EXP L2B STO 2-106:IB2 04/03/98 21:33 

EXP L3B STO 2-105:IB3 04/03/98 22:05 

EXP L4B STO 2-104:IB4 04/03/98 22:38 
------------------------ --------------- ----------- -----------1 
EXP L5B STO 2-103:IB5 04/03/98 23:10 1 

------------------------ --------------- ----------- -----------1 
EXP L3A STO 2-100:CA4 04/04/98 22:00 

- EXP L3B STO 2-105:CB4 04/04/98 22:32 

BL0401S0 BL0401S0 04/04/98 23:05 

CRA/MFAICS501 33393.01 04/05/98 00:09 

CRA/MFAICS503 33393.05 04/05/98 00:42 

CRA/MFAICS504 33393.06 04/05/98 01:14 

CRA/MFAICS506 33393.08 04/05/98 01:46 

CRA/MFAICS507 33393.09 04/05/98 02:18 1 

-----------1-----------1 
CRA/MFAICS509 33393.11 04/05/98 1 02:51 1 

-----------1-----------1 

page 1 
FORM VIII 
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ANALYTICAL SEQUENCE SUMMARY 

Lab Name: SOUTHWEST LABORATORY OF OKLAHOMA 

Lab Code: SWOK 
Instrument ID: IN12 

Case No: MKF-OH SDG No: 33393 
Column ID: LC-CN-09 

Dates of Anlayses: 04/03/98 to 04/06/98 

1================================================================ 
1 CLIENT 1 LAB 1 DATE 1 TIME 

SAMPLE ID 1 SAMPLE ID 1 ANALYZED 1 ANALYZED 
================================================================ 

EXP L3A STD 1 2-100:CA5 04/05/98 03:23 
------------------------1--------------- --------,--1-----------
EXP L3B STD 1 2-105:CB5 04/05/98 1 03:55 
------------------------1--------------- -----------1-----------
CRA/MFAICS510 1 33393.15 04/05/98 1 04:27 
------------------------1--------------- -----------1-----------
CRA/MFAICS512 1 33393.17 04/05/98 1 05:00 

-----------1-----------
CRA/MFAICS513 33393.18 04/05/98 1 05:32 

-----------1-----------
CRA/MFAICS515 33393.20 04/05/98 1 06:04 

EXP L3A STD 2-100:CA6 04/05/98 08:13 
-----------1 

EXP L3B STD 2-105:CB6 04/05/98 08:45 1 

-----------1 
1 

1 . 
1------------------------ --------------- ----------- -----------
1 1 
1------------------------ ---------------1----------- -----------
1 1 
1------------------------ ---------------1----------- -----------
1 1 
1------------------------ ---------------1----------- -----------
1 1 
1------------------------1---------------1----------- -----------
1 1 1 1 
1------------------------1---------------1-----------1-----------

page 2 
FORM VIII 
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ANALYTICAL SEQUENCE SUMMARY 

Lab Name: SOUTHWEST LABORATORY OF OKLAHOMA 

Lab Code: SWOK 
Instrument ID: IN13 

Case No: MKF-OH 

Dates of An1ayses: 04/03/98 to 04/03/98 

SDG No: 33393 
Column ID: CARB-06 

I=============================~==================================1 
1 CLIENT 1 LAB 1 DATE 1 TIME 1 
1 SAMPLE ID . 1 SAMPLE ID 1 ANALYZED 1 ANALYZED 1 
1================================================================1 
IINST. BLANK INST.BLK. 104/03/98 00:16 1 
),------------------------
/IEXP HIGH WATER L1 ST 

---------------1--------,--
2-63:IA1 104/03/98 01: 45 

1------------------------ ---------------1-----------
IEXP HIGH WATER L2 ST 2-62: IA2 104/03/98 02:30 
1------------------------ --------------- ----------- -----------
IEXP HIGH WATER L3 ST 2-61:IA3 04/03/98 03:15 
1------------------------ --------------- ----------- -----------
IEXP HIGH WATER L4 ST 2-60:IA4 04/03/98 03:59 
1------------------------ --------------- ----------- -----------
EXP HIGH WATER L5 ST 2-59:IA5 04/03/98 04:44 

1------------------------ --------------- ----------- -----------
IBL0401WH BL0401WH 04/03/98 05:29 

LCS~~~:I~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~ ~~~~~~~~~~~ ---~~~~~---/~\ -----------1 

~ :~~~~~=~~---------------- -~~~~~=~~------ ~~~~=~=~--- ---~~~~=---
ICRA/MFAR0330 33393.14 04/03/98 08:28 
1------------------------ --------------- ----------- -----------

~~<:i~;;~~;~;;;;-~;~-------- -;;;;;~~~~;~--- ;~~;;~;~--- ---~~~~;---
1------------------------ --------------- ----------- -----------

CC V ~ 1 EXP HIGH WATER L3 ST 2-61:CA1 04/03/98 11:27 
1------------------------ --------------- ----------- -----------
1 
1------------------------ --------------- ----------- -----------
1 
1------------------------ --------------- ----------- -----------
1 

1------------------------ --------------- ----------- -----------
1 
1------------------------1--------------- ----------- -----------
1 1 
1------------------------1--------------- ----------- -----------
1 1 
1------------------------1--------------- ----------- -----------
page 8 
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CALIBRATION FACTOR DATA 
FORM 9A-l 

EXPLOSIVE CALIBRATION - METHOD SW846-8330 
Instrument ID: IN13 

~)lumn 1D CARB-06 

Inj 1 
Injection File Name Level 1 5E0402W,3 
Injection File Name Level 2 5E0402W,4 
Injection File Name Level 3 5E0402W,5 
Injection File Name Level 4 5E0402W,6 
Injection File Name Level 5 5E0402W,7 

Calibration Date 
Number of Calibration Levels: 

04/03/1998 
5 

Line forced thru zero 
Calculation Method 

COMPONENT Area ICAL fACTOR I 
NAME Level 11 Levell I 

IHMX 3361 263 
IRDX 3181 306 
ITNB 6071 843 
IDNB 5681 1495 
ITETRYL 6831 759 
INB 5671 834 
13.4-DNT 7221 564 
ITNT 5851 914 
14ADNT 5951 595 
12ADNT 4751 848 
126DNT 4951 516 
124DNT 6411 1145 
12NT 5571 497 

1 
3561 445 
3341 418 

Yes 
Area 

Area I CAL fACTOR I 
Level 21 Level 2 I 

8431 2651 
9721 3741 

15331 8521 
10661 11101 
12601 5581 
14641 8611 
16991 5281 
13471 8421 
14421 5721 
12711 9081 
14931 6221 
16951 12111 
15791 5641 

9161 4581 
11181 5591 

Area ICAL fACTOR I 
Level 31 Level 3 I 

562731 3541 
567731 4371 
861301 9611 
615761 12941 
695471 6151 
727371 8561 
890821 5571 
749651 9371 
800031 6401 
637161 9101 
718681 6251 
851691 12171 
785021 5411 
449081 4491 
572021 6021 

Area I CAL fACTOR I Area I CAL fACTOR I 
Level 41 Level 4 I Level 51 Level 5 I 

1136751 3571 2339431 3681 
1177951 4531 2407181 4651 
1769901 9891 3614031 10101 
1258471 13251 2563961 13491 
140350 I 6211 2844311 6321 
1549741 9121 3163891 9311 
1862781 5821 3800971 5941 
1553521 9711 3177761 9931 
1652781 6611 3419111 6841 
1317151 9411 2741171 9791 
1474511 6411 3036141 6601 
1749651 12501 3605401 12881 
1624121 5601 3324581 5731 

938231 4691 1930421 4831 
1191961 6271 2442781 601 
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EXPLOSIVE 
Instrument ID: IN13 

CALIBRATION FACTOR DATA 
FORM 9B 

CALIBRATION - METHOD SW846-8330 

• ")lumn ID CARB-06 

Inj 1 
5E0402W,3 
5E0402W,4 
5E0402W,5 
5E0402W,6 
5E0402W,7 

Injection File Name Level 1 
Injection File Name Level 2 
Injection File Name Level 3 
Injection File Name Level 4 
Injection File Name Level 5 

Calibration Date 04/03/1998 
Number of Calibration Levels: 5 
Line forced thru zero Yes 
Calculation Method Area 

, , 

--------------------------------------------------------------------------------
Component I Mean I % RSD I Corr. I Slope I Intercept I 

Name ICal Factor I I Coeff. I area/amt I 
--------------------------------------------------------------------------------
HMX 3211 16.43 0.99989 3651 0.0001 
RDX 4071 16.34 0.99985 4611 0.0001 
TNB 9311 8.40 0.99990 1003 0.0001 
DNB 13151 10.48 0.99992 1342 0.0001 
TETRYL 6371 11.62 0.99995 629 0.0001 
NB 8791 4.63 0.99977 924 0.0001 
3,4-DNT 5651 4.51 0.99985 590 0.0001 
TNT 9311 6.29 0.99987 986 0.0001 

.'NT 6301 7.32 0.99978 678 0.0001 
_~NT 9171 5.25 0.99971 969 0.0001 

26DNT 6131 9.20 0.99984 655 0.0001 
24DNT 12221 4.33 0.99983 1277 0.0001 
2NT 547\ 5.51 0.99986 569 0.000\ 
4NT 461\ 3.33 0.99979 479 0.0001 
3NT 5701 15.94 0.99984 638 0.0001 

• 
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CALIBRATION FACTOR DATA 
FOlU( 9C 

Initial Calibration Date: 

l
ntinuing Calibration #: 
1tinuing Cal Date 

~ntinuing Cal Level 
Instrument ID 
Column 10 
Injection File Name 
Calculation Mode 

04/03/1998 
1 
04/03/1998 
3 
IN13 
CARB-06 
5E0402W,16 
Area 

----------------------------------------------------------------------------
Component 1 Response 1 Cont CF 1 Init CF 1 %0 1 Init CF 1 %D 

Name 1 Cont Std 1 1 Mean 1 1 Slope 1 
--------------------------------------------------------~-------------------\ 

HMX 56798 357 321 11.16 365 2.20 
ROX 55681 428 407 5.28 461 7.14 
TNB 86922 970 931 4.22 1003 3.32 
DNB 60982 1281 1315 2.54 1342 4.55 
TETRYL 67953 601 637 5.59 629 4.43 
NB 72168 849 879 3.36 924 8.08 
3,4-DNT 90858 568 565 0.52 590 3.75 
TNT 73937 924 931 0.77 986 6.30 
4ADNT 80580 645 630 2.25 678 4.87 
2ADNT 63678 910 917 0.82 969 6.11 
260NT 71652 623 613 1. 68 655 4.86 
24DNT 85535 1222 1222 0.00 1277 4.34 
2NT 79490 548 547 0.19 5691 3.70 
4NT 45444 454 461 1. 37 4791 5.05 JT 58102 612 570 7.34 6381 4.15 

) 
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EXPLOSIVE 

CALIBRATION FACTOR DATA 
FORM 9D 

CALIBRATION - METHOD SW846-.8330 

~ljection volume = 200uL 

Amount Units ng 
----------------------------------------------------------------------------

COMPONENT 
NAME 

IAMT ONCOLIAMT ON COLIAMT ON COLIAMT ON COLIAMT ON COLI 
I Level 11 Level 21 Level 31 Level 41 Level 51 

----------------------------------------------------------------------------
IHMX 1. 280 3.180 159.000 318.0001 636.000 
IRDX 1. 040 2.600 130.000 260.0001 518.000 
ITNB 0.720 1. 800 89.600 179.0001 358.000 
IDNB 0.380 0.960 47.600 ~ 95.0001 190.000 
ITETRYL 0.900 2.260 113.000 226.0001 450.000 
INB 0.680 1. 700 85.000 170.0001 340.000 
13,4-DNT 1.280 3.220 160.000 320.0001 640.000 
ITNT 0.640 1. 600 80.000 160.0001 320.000 
14ADNT 1. 000 2.520 125.000 250.0001 500.000 
12ADNT 0.560 1. 400 70.000 140.0001 280.000 
126DNT 0.960 2.400 115.000 230.0001 460.000 
124DNT 0.560 1. 400 70.000 140.0001 280.000 
12NT 1.120 I 2.800 145.000 290.0001 580.000 
14NT 0.8001 2.000 100.000 200.0001 400.000 
13NT 0.8001 2.000 95.000 190.0001 380.000 

• 

~ 
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CALIBRATION FACTOR DATA 
FORM 9E 

EXPLOSIVE CALIBRATION - METHOD SW846-8330 

l lstrument ID : IN13 
olumn ID : CARB-06 

Calibration Date 04/03/1998 
Number of Calibration Levels: 5 

COMPONENT 
NAME 

IHMX 
IRDX 
ITNB 
IDNB 
ITETRYL 
INB 
13,4-DNT 
I TNT 
14ADNT 
12ADNT 
126DNT 
124DNT 
12NT 
14NT 
13NT 

"'l COMPONENT 
I NAME 

IHMX 
IRDX 
ITNB 
IDNB 
ITETRYL 
INB 
13,4-DNT 
ITNT 
14ADNT 
12ADNT 
126DNT 
124DNT 
12NT 
14NT 
13NT 

IHMX 
IQDX 

~: 

COMPONENT 
NAME 

ITETRYL 
INB 
13,4-DNT 
I TNT 

RT 
Level 1 

4.79 
7.38 
9.96 

12.21 
12.82 
13.87 
14.89 
15.58 
16.27 
17.19 
18.22 
18.90 
22.19 
23.55 
25.45 

RT 
ICont CAl 

4.77 
7.30 
9.84 

12.04 
12.59 
13.66 
14.64 
15.37 
16.00 
16.89 
17.97 
18.62 
21. 77 
23.24 
25.01 

AVE RT 

4.771 
7.341 
9.921 

12.151 
12.771 
13.791 
14.821 
15.521 

RT 
Level 2 

4.78 
7.34 
9.95 

12.19 
12.80 
13.80 
14.85 
15.53 
16.25 
17.16 
18.18 
18.83 
22.05 
23.60 
25.38 

RT RT 
Level 3 Level 4 

4.76 
7.33 
9.92 

12.17 
12.81 
13.81 
14.86 
15.55 
16.24 
17.12 
18.17 
18.83 
22.04 
23.56 
25.37 

, , 

4.76 
7.34 
9.94 

12.18 
12.81 
13.81 
14.86 
15.56 
16.25 
17.15 
18.20 
18.87 
22.11 
23.62 
25.42 

STD DEV I 3X SD I AVE+-3X SD 
I I 

0.0121 
0.0281 
0.0411 
0.0621 
0.0871 
0.0691 
0.0911 
0.0761 

0.03714.74 - 4.81 
0.08317.25 - 7.42 
0.12419.80 - 10.05 
0.186111.97 - 12.34 
0.260112.51 - 13.03 
0.207113.58 - 14.00 
0.274114.55 - 15.09 
0.227115.29 - 15.75 

RT 
Level 5 

4.77 
7.33 
9.92 

12.14 
12.77 
13.78 
14.82 
15.52 
16.19 
17.08 
18.13 
18.79 
22.03 
23.53 
25.34 

.... , 
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14ADNT 
12ADNT 
I 26DNT 
124DNT 
12NT 

_ NT 
IT 

• 

• 

16.201 
17.101 
18.151 
18.801 
22.031 
23.521 
25.331 

0.1001 
0.1101 
0.0921 
0.0981 
0.1401 
0.1381 
0.1611 

0.301115.90 - 16.50 
0.331116.77 - 17.43 
0.276117.87 - 18.42 
0.295118.51 - 19.10 
0.420121.61 - 22.45 
0.415123.10 - 23.93 
0.483124.84 - 25.81 

, , 
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CALIBRATION FACTOR DATA 
FORM 9A-l 

EXPLOSIVE CALIBRATION - METHOD SW846-8330 
~nstrument ID: IN12 
~olumn ID LC-CN-09 

Inj 1 
Injection File Name Level 1 2CN0403,3 
Injection File Name Level 2 2CN0403,4 
Injection File Name Level 3 2CN0403,5 
Injection File Name Level 4 2CN0403,6 
Injection File Name Level 5 2CN0403,7 

Calibration Date 04/03/1998 
Number of Calibration Levels: 5 
Line forced thru zero Yes 
Calculation Method Area 

COMPONENT Area I CAL FACTOR I Area I CAL FACTOR I Area ICAL FACTOR I 
NAME Level 11 Levell I Level 21 Level 2 I Level 31 Level 3 I 

ITNB 116651 25361 665561 28941 1656471 28811 
I 26DNT 95381 19081 518421 20741 1300241 2080 I 
I TNT 119981 26081 690711 30031 1747311 30391 
13,4DNT 98851 14121 596771 17051 1512131 18331 
ITETRYL 140451 15611 825281 18341 2020751 17961 
IHMX 60411 8631 366671 10481 895151 10231 

• 

, , 

Area I CAL FACTOR I 
Level 41 Level 4 I 

3418741 29731 
2684791 21481 
3595301 31261 
3071131 18611 
4268291 18971 
1773331 10131 

Area ICAL FACTOR I 
Level 51 Level 5 I 

7224321 31411 
5697281 22791 
765170 I 33271 
6532161 19791 
8797931 19551 
3834681 10961 
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CALIBRATION FACTOR DATA 
FORM 9A-l 

EXPLOSIVE CALIBRATION - METHOD SW846-8330 

•

-nstrument ID: IN12 
~olumn ID LC-CN-09 

Inj 1 
Injection File Name Level 1 2CN0403,8 
Injection File Name Level 2 2CN0403,9 
Injection File Name Level 3 2CN0403,10 
Injection File Name Level 4 2CN0403,11 
Injection File Name Level 5 2CN0403,12 

Calibration Date 
Number of Calibration Levels: 

04/03/1998 
5 

Line forced thru zero 
Calculation Method 

COMPONENT Area ICAL FACTOR I 
NAME Level 11 Levell I 

INB 177421 35481 
IDNB 176991 44251 
I 24DNT 192471 38491 
14ADNT 168101 18271 
12ADNT 294991 29501 
IRDX 63591 12721 

• 

• 

Yes 
Area 

Area ICAL FACTOR I 
Level 21 Level 2 I 

793211 31731 
910081 45501 

1056391 42261 
916811 19931 

1576381 31531 
355091 14201 

Area ICAL FACTOR I 
Level 31 Level 3 I 

1938861 31021 
2586361 51731 
3032721 48521 
2646671 23011 
4491911 35941 

997001 15951 

, , 

Area I CAL FACTOR I 
Level 41 Level 4 I 

4138881 33111 
4934161 49341 
582016i 46561 
5066061 22031 
8593021 34371 
1922761 15381 

Area ICAL FACTOR I 
Level 51 Level 5 I 

837170 I 33491 
9823111 49121 

11584191 46341 
10013081 21771 
17131691 34261 

3813961 15261 
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EXPLOSIVE 

CALIBRATION FACTOR DATA 
FORM 9B 

CALIBRATION - METHOD SW846-8330 
1nstrument ID: IN12 

~,olumn 10 LC-CN-09 

Inj 1 
Injection File Name Level 1 2CN0403,3 
Injection File Name Level 2 2CN0403,4 
Injection File Name Level 3 2CN0403,5 
Injection File Name Level 4 2CN0403,6 
Injection File Name Level 5 2CN0403,7 

Calibration Date 04/03/1998 
Number of Calibration Levels: 5 
Line forced thru zero Yes 
Calculation Method Area 

\ 

--------------------------------------------------------------------------------

TNB 
26DNT 
TNT 
3,4DNT 
TETRYL 
HMX , 

Component 
Name 

I Mean I % RSD I 
I Cal Factor I I 

28851 7.661 
20981 6.411 
30211 8.691 
17581 12.321 
18091 8.371 
10091 8.661 

Corr. I Slope I Intercept I 
Coeff. I area/amt I 

0.999591 30971 0.0001 
0.999521 22451 0.0001 
0.999511 32761 0.0001 
0.999591 19491 0.0001 
0.999791 19361 0.0001 
0.999261 10771 0.0001 
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EXPLOSIVE 

CALIBRATION FACTOR DATA 
FORM 9B 

CALIBRATION - METHOD SW846-8330 

•

-nstrument ID: IN12 
olumn ID LC-CN-09 

Inj 1 
Injection File Name Level 1 2CN0403,8 
Injection File Name Level 2 2CN0403,9 
Injection File Name Level 3 2CN0403,10 
Injection File Name Level 4 2CN0403,11 
Injection File Name Level 5 2CN0403,12 

Calibration Date 04/03/1998 
Number of Calibration Levels: 5 
Line forced thru zero Yes 
Calculation Method Area 

Component 
Name 

I Mean I % RSD I 
I Cal Factor I I 

Corr. I Slope I Intercept I 
Coeff. I area/amt I 

NB 32971 5.241 0.999821 33301 0.0001 
DNB 47991 6.361 0.999821 49261 0.0001 
24DNT 44431 9.071 0.999831 46461 0.0001 
4ADNT 21001 9.001 0.999771 21871 0.0001 
2ADNT 33121 7.761 0.999831 34351 0.0001 
RDX 14701 8.681 0.999851 15311 0.0001 

• 

• 
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CALIBRATION FACTOR DATA 
FORM 9C 

Tnitial Calibration Date: 
~ntinuing Calibration #: 

Itntinuing Cal Date 
Continuing Cal Level 
Instrument ID 

04/03/1998 
4 
04/04/1998 
3 

Column ID 
Injection File Name 
Calculation Mode 

Component 
Name 

I 
I 

IN12 
LC-CN-09 
2CN0403,53 
Area 

Response I Cont CF 
Cont Std I 

I 
I 

Init CF I %D I Init CF I %D 
Mean I , I Slope I 

--------------------------------------------------------~-------------------
JTNB 1538201 26751 28851 7.271 30971 13.631 
J26DNT 1215601 19451 20981 7.281 22451 13.361 
ITNT 1625531 28271 30211 6.411 32761 13.691 
13,4DNT 1391191 16861 17581 4.091 19491 13.501 
JTETRYL 1875121 16671 18091 7.841 19361 13.921 
JHMX 813281 9291 10091 7.841 10771 13.721 
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CALIBRATION FACTOR DATA 
FORM 9C 

Initial Calibration Date: 

• 

ntinuing Calibration #: 
Jntinuing Cal Date 

Continuing Cal Level 
Instrument ID 
Column ID 
Injection File Name 
Calculation Mode 

04/03/1998 
4 
04/04/1998 
3 
IN12 
LC-CN-09 
2CN0403,54 
Area 

----------------------------------------------------------------------------
Component I Response I Cont CF I Init CF I %D I Init CF I %D 

Name I Cont Std I I Mean I I Slope I , 
--------------------------------------------------------~-------------------
INB 1954541 31271 32971 5.141 33301 6.081 
IDNB 2252271 45051 47991 6.131 49261 8.561 
I 24DNT 2639511 42231 44431 4.961 46461 9.091 
14ADNT 2300641 20011 21001 4.751 21871 8.511 
12ADNT 3950051 31601 33121 4.591 34351 7.991 
IRDX 871391 13941 14701 5.171 15311 8.911 

• 

• 
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CALIBRATION FACTOR DATA 
FORM 9C 

Initial Calibration Date: 
~'nt~nu~ng Calibration #: 
.Jnt~nu~ng Cal Date 
Continuing Cal Level 
Instrument ID 
Column ID 
Injection File Name 
Calculation Mode 

04/03/1998 
5 
04/05/1998 
3 
IN12 
LC-CN-09 
2CN0403A,9 
Area 

Component 1 Response 1 Cont CF 
Name 1 Cont Std 1 

1 
1 

Init CF 1 %D 1 Init CF 1 %D 
Mean 1 

\ 
1 Slope 1 

________________________________________________________ L ___________________ 

ITNB 1603561 27891 28851 3.331 30971 9.961 
1 26DNT 1271951 20351 20981 2.981 22451 9.351 
ITNT 1701531 29591 30211 2.041 32761 9.661 
13,4DNT 1457051 17661 17581 0.451 19491 9.401 
ITETRYL 2004501 17821 18091 1. 481 19361 7.991 
IHMX 846281 9671 10091 4.101 10771 10.221 
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CALIBRATION FACTOR DATA 
FORM 9C 

Initial Calibration Date: 

~
ntinUing Calibration #: 
ntinuing Cal Date 

ontinuing Cal Level 
Instrument ID 
Column ID 
Injection File Name 
Calculation Mode 

04/03/1998 
5 
04/05/1998 
3 
IN12 
LC-CN-09 
2CN0403A,10 
Area 

Component I Response I Cont CF 
Name I Cont Std I 

I 
I 

Init CF I %D I Init CF I %D 
Mean I 

\ 
I Slope I 

--------------------------------------------------------~-------------------
INB 1930451 30891 32971 6.311 33301 7.231 
IDNB 2203301 44071 47991 8.171 49261 10.551 
124DNT 2595801 41531 44431 6.531 46461 10.601 
14ADNT 2261851 19671 21001 6.351 21871 10.051 
12ADNT 3853831 30831 33121 6.911 34351 10.241 
IRDX 835551 13371 14701 9.071 15311 12.661 

• 

• 
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CALIBRATION FACTOR DATA 
FORM 9C 

Initial Calibration Date: 

l
--~ntinUing Calibration #: 
~ntinuing Cal Date 
ontinuing Cal Level 

Instrument ID 
Column ID 
Injection File Name 
Calculation Mode 

04/03/1998 
6 
04/05/1998 
3 
IN12 
LC-CN-09 
2CN0403A,18 
Area 

----------------------------------------------------------------------------
Component 1 Response 1 Cont CF 1 Init CF 1 %D 1 Init CF 1 %D 

I Name 1 Cont Std 1 1 Mean 1 1 Slope 1 1 
--------------------------------------------------------~-------------------
ITNB 1579891 27481 28851 4.761 30971 11.281 
I 26DNT 1233801 19741 20981 5.891 22451 12.071 
I TNT 164757 1 2 8 65 1 3021 1 5 . 14 1 327 6 1 12 . 52 1 
13,4DNT 1410691 17101 17581 2.741 19491 12.291 
ITETRYL 1974561 17551 18091 2.951 19361 9.361 
/HMX 852121 9741 100913.441 10771 9.601 

) 
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CALIBRATION FACTOR DATA 
FORM 9C 

Initial Calibration Date: 

e ntinUing Calibration #: 
ntinuing Cal Date 

Continuing Cal Level 
Instrument 10 
Column 10 
Injection File Name 
Calculation Mode 

04/03/1998 
6 
04/05/1998 
3 
IN12 
LC-CN-09 
2CN0403A,19 
Area 

Component 1 Response 1 Cont CF 1 Init CF 1 %D 1 Init CF 1 %0 
Name 1 Cont Std 1 1 Mean 1 \ 1 Slope 1 

----------------------------------------------------------------------------
INB 1957271 31321 32971 5.011 33301 5.941 
IDNB 2236091 44721 47991 6.801 49261 9.221 
124DNT 2635341 42171 44431 5.111 46461 9.241 
14ADNT 2299131 19991 21001 4.811 21871 8.571 
12ADNT 3934471 31481 33121 4.961 34351 8.361 
IRDX 874271 13991 14701 4.861 15311 8.611 

• 

• 
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CALIBRATION FACTOR DATA 
FORM 90 

EXPLOSIVE CALIBRATION - METHOD SW846-8330 

~.njection volume 100uL 

Amount Units = ng 

COMPONENT 
NAME 

IAMT ON COLIAMT ON COLIAMT ON COLIAMT ON COLIAMT ON COLI 
I Level 11 Level 21 Level 31 Level 41 Level 51 

----------------------------------------------------------------------------
ITNB 4.6001 23.0001 57.5001 115.0001 230.0001 
I 26DNT 5.0001 25.0001 62.5001 125.0001 250.0001 
1 TNT 4.6001 23.0001 57.5001 115.0001 230.0001 
13,4DNT 7.0001 35.0001 82.5001 \165.0001 330.0001 
ITETRYL 9.0001 45.0001 112.5001 225.0001 450.0001 
IHMX 7.0001 35.0001 87.5001 175.0001 350.0001 

,.,. . 
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EXPLOSIVE 

CALIBRATION FACTOR DATA 
FORM 9D. 

CALIBRATION - METHOD SW846-8330 

•. njection volume = 100uL 

Amount Units = ng 
----------------------------------------------------------------------------

COMPONENT 
NAME 

IAMT ON COLIAMT ON COLIAMT ON COLIAMT ON COLIAMT ON COLI 
I Level 11 Level 21 Level 31 Level 41 Level 51 

----------------------------------------------------------------------------
INB 5.0001 25.0001 62.5001 125.0001 250.0001 
IDNB 4.0001 20.0001 50.0001 100.0001 200.0001 
I 24DNT 5.0001 25.0001 62.5001 125.0001 250.0001 
14ADNT 9.2001 46.0001 115.0001 .... 230.0001 460.0001 
12ADNT 10.0001 50.0001 125.0001 250.0001 500.0001 
IRDX 5.0001 25.0001 62.5001 125.0001 250.0001 

• 

• 
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CALIBRATION FACTOR DATA 
. FORM 9E 

EXPLOSIVE CALIBRATION - METHOD SW846-8330 

~3trument ID : IN12 
Column ID : LC-CN-09 
Calibration Date 04/03/1998 
Number of Calibration Levels: 5 

COMPONENT 
NAME 

ITNB 
1260NT 
I TNT 
13,4DNT 
ITETRYL 
IHMX 

COMPONENT I 

RT 
Level 1 

7.071 
8.021 
8.761 

10.601 
15.541 
20.341 

RT I 

RT 
Level 2 

7.121 
8.061 
8.821 

10.671 
15.651 
20.591 

RT I 

RT 
Level 3 

7.091 
8.041 
8.801 

10.651 
15.621 
20.501 

RT I 

RT RT 
Level 4 Level 5 

7.081 7.061 
8.031 8.001 
8.771 8.751 

10.621 10.591 
15.581 15.541 
20.451 20.401 

RT I RT 
NAME ICont CAl ICont CA2 ICont CA3 ICont CA4 ICont CA5 

ITNB 7.141 7.091 7.121 7.121 7.121 
1260NT 8.091 8.041 8.081 8.061 8.071 
ITNT 8.841 8.781 8.821 8.821 8.831 
13,40NT 10.701 10.631 10.661 10.651 10.671 
I'T'''''I'RYL 15.691 15.551 15.621 15.611 15.661 
). 20.631 20.381 20.451 20.481 20.521 

COMPONENT AVE RT STO OEV I 3X SO I AVE+-3X SO -NAME I I 

ITNB 7.101 0.0241 0.07317.03 - 7.18 
1260NT 8.051 0.0261 0.07917.97 - 8.13 
ITNT 8.801 0.0281 0.08418.72 - 8.88 
13,40NT 10.641 0.0321 0.097110.55 - 10.74 
ITETRYL 15.601 0.0571 0.172115.43 - 15.77 
IHMX 20.451 0.1091 0.326120.12 - 20.77 
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CALIBRATION FACTOR DATA 
FORM 9E 

EXPLOSIVE CALIBRATION - METHOD SW846-8330 

"'strument ID : IN12 
~lumn ID : LC-CN-09 

Calibration Date 
Number of Calibration 

04/03/1998 

COMPONENT 
NAME 

INB 
IDNB 
\24DNT 
\ 4ADNT 
12ADNT 
IRDX 

COMPONENT I 

Levels: 5 

RT 
Level 1 

6.141 
6.971 
8.421 
9.671 

10.561 
12.161 

RT I 

RT 
Level 2 

6.181 
7.011 
8.451 
9.731 

10.601 
12.241 

RT I 

RT 
Level 3 

6.211 
7.051 
8.511 
9.801 

10.671 
12.30\ 

RT I 

RT I RT 
Level 4 I Level 5 

6.141 6.121 
6.981 6.961 

\ 8.421 8.401 \ 

9.711 9.691 
10.57\ 10.56\ 
12.191 12.191 

RT I RT 
NAME ICont CAl ICont CA2 ICont CA3 ICont CA4 ICont CA5 

INB 6.161 6.181 6.191 6.171 6.181 
IDNB 7.011 7.011 7.031 7.001 7.021 
124DNT 8.461 8.461 8.481 8.451 8.471 
14ADNT 9.761 9.751 9.781 9.731 9.761 
t .... ~DNT 10.631 10.621 10.651 10.601 10.621 ex 12.261 12.241 12.261 12.221 12.261 

COMPONENT AVE RT STD DEV I 3X SD I AVE+-3X SD -NAME I I 

INB 6.171 0.0251 0.07416.10 - 6.25 
IDNB 7.011 0.0281 0.08316.92 - 7.09 
124DNT 8.451 0.0321 0.09718.36 - 8.55 
14ADNT 9.741 0.0391 0.11619.62 - 9.85 
12ADNT 10.611 0.0381 0.114110.49 - 10.72 
IRDX 12.221 0.0441 0.131112.09 - 12.35 

e 
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CALIBRATION FACTOR DAT 
FORM 9E 

EXPLOSIVE CALIBRATION - METHOD SW846-8330 

~trument ID : IN12 
~umn ID : LC-CN-09 

Calibration Date 04/03/1998 
Number of Calibration Levels: 5 

,I COMPONENT 
I NAME 

ITNB 
126DNT 
1 TNT 
13,4DNT 
ITETRYL 
IHMX 

COMPONENT 

RT 
Level 1 

7.071 
8.021 
8.761 

10.601 
15.541 
20.341 

RT I 

RT 
Level 2 

7.121 
8.061 
8.821 

10.671 
15.651 
20.591 

RT 

RT RT 
Level 3 Level 4 

7.091 7.081 
8.041 8.031 
8.801 , 8.771 

10.651 , 
10.621 

15.621 15.581 
20.501 20.451 

RT RT 
NAME ICont CA6 ICont CA7 ICont CA8 ICont CA9 

ITNB 7.121 7.131 7.111 7.091 
I 26DNT 8.071 8.081 8.051 8.031 
ITNT 8.821 8.831 8.801 8.771 
13,4DNT 10.661 10.681 10.641 10.601 
ITETRYL 15.641 15.641 15.571 15.481 
, T""'{ 

1 
20.501 20.451 20.411 20.191 

COMPONENT AVE RT STD DEV I 3X SD I AVE+-3X SD -NAME I I 

ITNB 7.101 0.0241 0.07317.03 - 7.18 
I 26DNT 8.051 0.0261 0.07917.97 - 8.13 
ITNT 8.801 0.0281 0.08418.72 - 8.88 
13,4DNT 10.641 0.0321 0.097110.55 - 10.74 
ITETRYL 15.601 0.0571 0.172115.43 - 15.77 
IHMX 20.451 0.1091 0.326120.12 - 20.77 

RT 
Level 5 

7.061 
8.001 
8.751 

10.591 
15.541 
20.401 
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CALIBRATION FACTOR DAT 
FORM 9E 

EXPLOSIVE CALIBRATION - METHOD SW846-8330 

~umn 1D : LC-CN-09 •
,trument 1D : 1N12 

Calibration Date 04/03/1998 
Number of Calibration Levels: 5 

COMPONENT 
NAME 

INB 
IDNB 
J24DNT 
J4ADNT 
12ADNT 
lRDX 

COMPONENT I 

RT 
Level 1 

6.141 
6.971 
8.421 
9.671 

10.561 
12.161 

RT I 

RT 
Level 2 

6.181 
7.011 
8.451 
9.731 

10.601 
12.241 

RT I 

RT RT 
Level 3 Level 4 

6.211 6.141 
7.051 6.981 
8.511 8.421 
9.801 " 9.711 

10.671 10.571 
12.301 12.191 

RT I RT 
NAME ICont CA6 ICont CA7 ICont CA8 ICont CA9 

INB 6.201 6.191 6.171 6.161 
IDNB 7.051 7.021 7.001 6.981 
124DNT 8.501 8.471 8.451 8.421 
14ADNT 9.781 9.761 9.731 9.691 
12ADNT 10.651 10.621 10.591 10.551 

i X 12.251 12.241 12.181 12.161 

COMPONENT AVE RT STD DEV I 3X SD I AVE+-3X SD -
NAME I I 

INB 6.171 0.0251 0.07416.10 - 6.25 
IDNB 7.011 0.0281 0.08316.92 - 7.09 

'I 24DNT 8.451 0.0321 0.09718.36 - 8.55 
14ADNT 9.741 0.0391 0.11619.62 - 9.85 
12ADNT 10.611 0.0381 0.114110.49 - 10.72 
lRDX 12.221 0.0441 0.131112.09 - 12.35 

• 

RT 
Level 5 

6.121 
6.961 
8.401 
9.691 

10.561 
12.191 
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-~ "0 ;g'1 OTHER ~ RUSH 
o REEXTRACT o TClP .,,; 'XIN 

SAMPLE EXTRACTION LOG~ lal 
SWLO 

-~-

CONT EX. 
(352oB) 
SEP-F 
(351OB) 
SHAKER 

SONC. 
( 3550) 
SOXHlET 

SAMPLE 10 CLIENT 
(EPISODE" 

CASE 

BL0401S0 

BB0401S0 

" LC0401S0 

• L00401S0 
33393.01 I MKF-OH 
GC200 
33393.05 I MKF-OH 
GC200 
33393.06 IMKF·OH 
GC200 
33393.08 IMKF'OH 
GC200 
33393.09 MKF·OH 
GC200 
33393.11 MKF·OH 
GC200 

., 33393. 12MS MKF·OH 
GC200 

., 33393. 13MSO MKF·OH 
GC200 
33393.15 MKF·OH 
GC200 
33393.17 MKF·OH 
GC200 
33393.18 MKF·OH 
GC200 

--j.f,--:":":'=':' I 

xxxxx 
000926 

Page: 1 of 2 

DATE RECEIVED 

CLIENT SAMPLE 10 

04/01/1998 12:39 
CRA/HFAICS501 
04/01/1998 12:39 
CRA/MFAICS503 
04/01/1998 12:39 
CRA/MFAICS504 
04/01/1998 12:39 
CRA/MFAICS506 
04/01/1998 12:39 
CRA/MFAICS507 
04/01/1998 12:39 
CRA/MFAICS509 
04/01/1998 12:39 
CRA/MFAICS509 
04/01/1998 12:39 
CRA/MFAICS509 
04/01/1998 12:39 
CRA/MFAICS510 
04/01/1998 12:39 
CRA/MFAICS512 
04/01/1998 12:39 
CRAIMFAICS513 

WEIGHING: MK I EXTRACTION: MK I FLDRISIL: 

CLEANUP: KD: 

BLOWDOWN: to TV: 

-.' 
SURRDG. SPIKER: PV VERIFIER: MK ..-

MATRIX SPIKER: PV VERIFIER: MK Ii I'\~~ 
SUBMITIED BY: REVIEWED BY: (~~~'-

BATCH: 9804o1S0 
SOUTHWEST lABORATORY OF OKlAHOMA. INC 

'''' 
EXTRACT DATE: 1998-04-01 14:09 

1/;00 ~~ '" --~;; ~ f .i7 ~" ~ ~o '" <1. ",,0 ",,0 '" ~ t!f ~ ,§,§ ~ ~ It' ... ~ <1. ..\' T T 
,'t-'" ",Q d!" v v ~ " .::. v ~ ~. '" ~ ~ ~ ~ 
~ !t" J' .3,' §J>.T J>.T ~ ~o ,;j I~ I '" ~ ",Q~ Q ~ 

~ ~ ... 0 '" ... ' " ,,~ '" ,;j ":i ~ S ~ ~T ",T <I!' Q't' i,j- ,j- ",,0 cf cf ,f ~o 4' ~ co 'bT vO .p vO 

I '" I g I {g)o ml I ml I ml I ml ml m'-~ I ml Iylf.ij-Pl-j-;;LI 

S/L 

~ 10.0 N 

1000 

S/L 1000 
-'--

S/L 10.0 N 500 11000 

S/L 10.0 N 500 I 1000 

S/L 10.0 N 1000 

S/L 10.0 N 1000 

S/L 10.0 N 1000 

S/L 10.0 IN 1000 

S/L 10.0 N 1000 

S/L 10.0 N 1000 

S/L 10.0 N 500 11000 

S/L 10.0 IN 1500 11000 
~ 

S/L 10.0 IN I 11000 

S/L 10.0 IN 1000 

S/L 10.0 IN 1000 

:I 

FLORISIL CARTRIDGE ,: r-c.JtJ t JJ fbt ~--=--~_S"_9_---l 
GPC COLUMN ,: 

SURROGATES lOCO NC': 2-97 

MATRIX SPIKE SOLID/CONC 1111: 2-96 

SOP· METHOD' : SWL·OP· Rev. _____ _ 



-w 
CONT EX. 

(3520B) 
SEP-F 

(3510B) 

~ .~. [!] RUSH 
• PCBI OTHER I o hEEXTRACT o TCLP e..,XIN 

BATCH: 98040150 

SAMPLEEXTRACflON LOG el.l 
SWLO 

SDlfTHWEST LABORATORY OF OKLAHOMA. INC 

SHAKER 

SONC. 

(3550) 
SOXHLET 

SAMPLE 10 
,EPISODE" 

33393.20 
GC200 

CLIENT 

CASE 

IMKF-OH 

xxx XX 
000926 

Page: 2 of 2 

DATE RECEIVED 

CLIENT SAMPLE 10 

04/01/1998 12:39 
CRA/MFAICS515 

EXTRACT DATE: 1998-04-01 14:09 

--- ~~ 1/ l ~ O~ O~ 
.§i r., ~ q '" '" ,., ~ .! 0 «'0 ~ 11..:.. ~ ~ 

~':' ,., " ~r1 "'O~ ~ .:.." :J:~ :J:~ 
~ ~ 0' !i' (j !i'o; (j " ,,~ !<,Qg: ~Qg: •. f ~ ~-~ 0" 0", £' ~ 0 "~ 6~ ~ /' l¢'/ ~~~ ~ _Q:'~ Q:'~ '" <oj ~~(j ~ (j 

",-1 9 I~~---",I~ ITII ml I ml I ml I ml Ivn.ll ilL , Pi: J 

S/L 2.0 10.0 IN 1000 

\, 
\ 

\ 

r-------+----l-----+-I ~I I ' 

\ 

1\ 
\ 

f\ 
'\ 
" \ 

\ 
\ 
DI~I'Iitlrn ... I 

WEIGHING: EXTRACTION: MK I FLORISIL: FLORISIL CARTRIDGE I: 

CLEANUP: ,. KD: GPC COLUMN I: 

BLOWDOWN: 
c..D 

TV: SURROGATES 10 CONC I: 2-97 

SURROG. SPIKER: PV VERIFIER: MK MATRIX SPIKE SOLID/CONCI,.I: 2-96 

MATRIX SPIKER: PV VERIFIER: MK 1\ ( 
F=============~============~ 

SUBMITTED BV: REVIEWED BV: sop· METHOD I : SWL·OP· ____ _ 

'''' 



[!] RUSH o REEXTRACT o TCLP ~,)XIN 
SAMPLE EXTRACfION LOG ~ I_ 

CaNT EX. 
(3520B) 
SEP·F 

BATCH: 980401WH SWLO 
(3510B) SOUTHWEST LADORA TORY OF OKlAHOMA. INC 

SHAKER XXXXX EXTRACT DATE: 1998-04-01 15:08 
SONC. 
(3550) 000929 
SOXHlET 

Page: 1 of 1 

SAMPLE 10 CLIENT DATE RECEIVED 
(EPISODE I) 

CASE CLIENT SAMPLE 10 

BL0401WH W/L 5.0 5.0 N 500 

BB0401WH W/L 5.0 5.0 N 500 

LC0401WH W/L 5.0 5.0 N 250 500 

LD0401WH W/L 5.0 5.0 N 250 500 
33393.14 MKF-OH 04/01/1998 12:39 
GC200 CRA/MFAR0330 W/L 5.0 5.0 N 500 
33394.01 MKF-OH 04/01/1998 12:55 
GC200 CRA/BPSWtlB15 W/L 5.0 5.0 N 500 
33393. 14MS MKF-OH 04/01/1998 12:39 
GC200 CRA/MFAR0330 W/L 5.0 5.0 N 250 500 
33393. 14MSD MKF-OH 04/01/1998 12:39 
GC200 CRA/MFAR0330 W/L 5.0 5.0 N 250 500 

NITIAL MMEN1S 

WEIGHING: EXTRACTION: MK FLORISIL: FLORISIL CARTRIDGE ,: 

CLEANUP: 
,Ill. 

KD: GPC COLUMN ,: 

BLOWDOWN: .:::> TV: SURROGATES 10 CONC ,: 2-95A 

SURROG. SPIKER: PV VER(FIER: MK MATRIX SPIKE SOLID/CONC II.): 2-85 

MATRIX SPIKER: PV VERIFIER: MK 

SUBMITTED BY: REVIEWED BY: Sop· METHOD' : SWl·OP. Rev. 









~MORRISON KNUDSEN CORPORATION 
o CHAIN OF CUSTODY RECORD 72.0 Park Blvd, Po. Box 73 

r;. .JL 6C::.. BOIse, Idaho 83729 
l:,~\C: ~ 'J (200)306-5000 

~~4~1-<loBs I P't:ls~( c: miH' (1-,io~(; Ii .J.y Spll' ~''''. Ae.ol,e. 

Samplers: (Signature) _ (.) Samples K.~~~~~~~ 
Sampler: (Prinl) Q~c;.r-.. I:-\.~~""" \,~ ~ ~ ) ('~r: ~7 

Sample '-S'ampllng Point a pie Sample ~~ W / 
"'pe Om"pllon ~ie Time 1.0. Nombe, Yea N; 'YI~P' Aem,,'. 

lfp; I br;J liS (~, C--'-cl" 4/'/9r: IYJ3 j:[55/~~ I if if r/ 1h'V'/~ F';/ljj 
6('j~ LIS _9rt.\b ra -} ~" , 1331 .it. ~~~q~fl V v R-e -c)<c<t1Jct1 c.N'\ 

::\r;J Its Gr-no, ~Lf-,Ya" 13V~ J~~~r{A V v l/ --

~.'t~ JDS Urvj) a-ldo 'l IL/~ 5 1-~1~s7~ t/ ~,/ ./ 
~i~ /~5 (~_ 1~5a .r~~'5tO. v' o/,,~ 
S(i~ /C:J ~ 9\ rdb I&'-)€:" 1,Set) .f!£'"Jffjrt- V V' 

Sri) 10,5 Ctrv'O ' ~4-~" -~ 15~oi.~~~rc- v V' &/ ..,... 

&i!) I c4 a~ O-l2-" '-tl~lqt l3c(:) ~lrit" '- L- -v-

'3-';j Lac..{, 0fl:..1n 12 -\ ~\\ \ ~tS3> ~(~~ -- I'"'" I 

Ikl~(O Lry . .( ~d-1..\-3,(::t I ~'Z.'9- "l~4~6~ '- \- --/1 
Il.l-:L\) IT~ B~ - I~O ~b({'Cl~~ ---/ ,/" 

U , 

~£i At{)e'l+ 
L f\_b.s. 

Relinquifh~: (r:t.nature) /J ,Pte!..TiIT'je_ Received By: (Signature) Relinquished By: (Signature) DatelTime Received By: (Signature) 
Compa"-~{ .~ Y-::> . ""..Lf! 2i IS 3D Company: Company: I Company: 

Relinquished Jly: (Signature) DatelTime Received By: (Signature) Relinquished By: (Signature) DatelTime Received By: (Signature) 
Company: / I Company: Company: I Company: 

Relinquished By: (Signature) DatelTime Received By: (Signature) Received lor t::aP0r'or~ By: (Signature) /., 9~ime Total No. Samples This Shipping Container 
Company: J Company: Company: 0· rt:ck2J'lh-..J ~t::J I q;IS Company: 

Relinquished By: (Signature) DatelTime Received By: (Signature) Relinquished By: (Signature) DatefTime Received By: (Signature) 
Company: I Company: Company: I Company: 

.........., ) ~) 



• 
COOLER RECEIPT I SAMPLE LOG-IN SHEET 

COOLER RECEIPT 1 SAMPLE LOG-IN SHEET 111>ATI2WB1) 1 SWL-GA-115 Rev. 5.01 GA-ll>CRLOGIN-F 

N 
LAS NAME: SOUTHWEST LABORATORY OF OKLAHOMA I AMERICAN ANALYTICAL & TECH. SRVS. 

RECEIVED BY (PRINT NAME): KIM WILLISON I SARAH HODSON 

a~'{!:f!::::::!-' RECEIVED BY (SIGNATURE): 

LOGGED IN BY (SIGNATURE): 

SAMPLE 
PROJECT: EPISODE: DELIVERY 

NSi)Jc.. GROUP: 

CfllrVtE j3~~J 3342! CUENT SAMPLE ASSIGNED COOLER 

SAMPLE FRACTION!! LAB. LD. 

• 
REMARKS: c..R A- rn ~ ~ /(!}j '::J1/p 'Brl\ nl~ !-"3'-~b~ "2.-,. CUSTODY SEAL(S): ~~ABSENT ·0\ 

INTAC BROKEN 
I 5"11 • ec.j 

-~ 
2. CUSTODY SEALS NOS.: 

51B .en 

619 -o'i 

3. CHAIN - OF- CUSTODY, ~'ABSENT 5"J.O - 0Ci 
SEALED IN PLASnC? 

~r ~~I TAPEDTOUD? NO · 10 
PROPERLY FILLED OUT 5cJ;l (INK. SIGNED, ETC.)? Y INO -\ \ 

•. AIRBILl ~snCKER 5~ '\}.. 

E I ABSENT 

5~4 -\ ~ 

5. AIRBILl N°B IX) 8! 18~ lJ. 4'10 \jI '5(;1$ ~ , ''f 

C{(SimFAToLlOl V · I) "-V 
6. COOLER CONDmONS 

t5?fo l~ 
ENOUGH ICE? 

~ TYPE OF ICE? 

TYPE OF PACKING? 'bubbic ~ 
7. SAMPLE TAGS PRESE ABSENT ~ 
8. SAMPLE CONDmON: INTACT BROKEN" 

~ LEAKING 

BOTTLES SEALED IN SEPARATE 

W,NO """ PLASTIC BAGS? 

CORRECT CONTAINERS USED FOR 

Q'NO 
"'-

FOR TESTS INDICATED? "'-
CORRECT PRESERVATIVE? YESINO 

~ SUFFICIENT SAMPLE ? ~NO 
LABELS COMPLETE ( LD .. DATE, 

~ TIME, SIGNATURE, 

~NO PRESERVATIVE ? "-. 
VOA SAMPLES WITHOUT 

<9ND-BUBBLES? 

9. DOES INFORMA nON ON CUSTODY 

B,NO' RECORDS, LABELS, TAGS AGREE? 

10. RAD SCREEN WITH GIEGER 

YESQ COUNTER? 

11. P.O. CALLED? YES·a 

• Contact PO and attaCh record of resolution 
@ Sample Fractions: e- SV GClMS. V. VOA GClMS or GC . P.Pesbcide,H .. HerbtClde. 0 .. DIOXin. A=Alr, Izlnorgamcs. C.Cyanide, M-Metals, R=Radlochemistry 

- Note samples wrth bubbles under remarks section. 

PAGELOFi 

RECTJDATE:'f-3 -9 ~ 
nMERECTJ: CAl'S 

. ~ c. 
LOG-IN DATE: ;...J - _ - I y 

ACID 1 REMARKS: 

pH BASE CONDITION 

CHECK LOT OF SAMPLE .: SHIPMENT, ETC . 

.3 "e, 

"-V 

""'-", 
~ 
~ 
~ 
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SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 West Albany • Broken Arrow, Oklahoma 74012 • Office (918) 251-2858 • Fax (918) 251-2599 

SDG NARRATIVE 

CLIENT 
CASE 

: MKF-OH 

SDG 
EPISODE (S) : 
FRACTION 
SAMPLE(S) : 

NSWC CRANE 
33437 
33437 
EXPLOSIVES 
CRA/MFAICS516, 
CRA/MFAICS520, 
CRA/MFAICS525 

April 24, 1998 

CRA/MFAICS518, CRA/MFAICS519 i' 
CRA/MFAICS522, CRA/MFAICS523, 

This SDG consisted of 7 soil samples with applicable MS and MSD 
for explosives analysis. The samples, blanks and spikes were extracted 
and analyzed according to EPA protocol, SW-846, method 8330, REV. 0, 
1994. 

For soil samples, the percent moisture is determined by drying 
them at 105· C at the time of receipt. Additional portion of the 
samples are air-dried prior to analysis. The results are reported on 
the basis of the air-dried samples. For high level water samples, 
direct injection method is used. For low level water samples, salting 
out method is used. All of the extracts are diluted by a factor of two 
prior to analysis according to method 8330. The extracts are diluted 
in order to be the same consistency as the Mobile Phase. 

"P" flags were used when the appropriate compound with sufficient 
response exceeded 40% deviation, possibly due to interference in the 
quantitation or confirmation columns. 

1 



SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 West Albany • Broken Arrow, Oklahoma 74012 • Office (918) 251-2858 • Fax (918) 251-;-

CASE SUMMARY: 

Due to retention time shift in the original quantitational 
analysis which had exceeded 2% within the calibratfon standard, all of 
the above samples were re-analyzed under a new ini tial calibration 
standard. 

RDX was reported with a "J" flag in the data package of the 
sample CRA/MFAICSS18. The analyte was not reported in the preliminary 
data. 

2ADNT was reported with a "P" flag in the sample CRA/MFAICSS20. 
The analyte was not reported in the preliminary data. 

2ADNT was reported with a "P" flag in the sample CRA/MFAICSS23. 
The analyte was not reported in the preliminary data. 

2ADNT was reported with a IIplI flag in the sample CRA/MFAICSS2S. _he analyte was not reported in the preliminary data. 

All of the analytes were within QC limits in the laboratory 
control spike (LCS) and the laboratory control spike duplicate (LCSD) 
and matrix spike (MS) and matrix spike duplicate (MSD). 

Any reported 2ADNT might be a false positive hit since the 
analyte elutes at the same retention time as the surrogate (3, 4DNT). 
Therefore, there is no positive way to confirm this analyte, unless 
the sample detecting such an analyte in the quantitation column is to 
be reextracted without a surrogate and analyzed for the confirmation 
for positive hit. 

The explosives referred to in the data package by the 
abbreviations found in method 8330 are as follows: HMX (Octahydro-
1,3,S,7-tetranitro-1,3,S,7-tetrazocine), RDX (Hexahydro-1,3,S
trinitro-1,3,S-triazine), TNB (1,3,S-Trinitrobenzene), DNB (1,3-
Dinitrobenzene), Tetryl (Methyl-2,4,6-trinitrophenylnitramine), NB 
(Nitrobenzene), TNT (2,4,6- Trinitrotoluene), 24DNT (2,4-
Dinitrotoluene), 26DNT (2,6-Dinitrotoluene), 2NT (o-Nitrotoluene), 3NT 
m-Nitrotoluene), 4NT (p-Nitrotoluene) , PETN (pentaerythritol 
tetranitrate){ 2ADNT (2-AminO-4,6-dinitrotoluene), 4ADNT (4-
Amino-2,6-din1trotoluene) • 

• 



SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 West Albany • Broken Arrow, Oklahoma 74012 • Office (918) 251-2858 • Fax (918) 251-2599 

We use the following flags where appropriate. "J" - indicates a 
quanti tated result which is below the quanti tatian limit, but above 
the detection limit and has been confirmed by the second column. "E"
indicates an out of range value, i.e., a peak that is off-scale or out 
of the linear calibration range of the detector. The value reported 
is not to be used. The sample must be diluted and re-run. "D"
indicates a value derived from a secondary dilution. "U" - indicates 
the compound that is undetected above the quantitation limit. "X"
indicates a comment which is explained in the case narrative. 

~ Shahreza 

~h-.~ 
LC Supervisor 

) 
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2E 
EXPLOSIVE 

Lab Name: SWL-TULSA 
SURROGATE RECOVERY FORM 
Contract: 

Lab Code: SWOK Case No: MKF-OH 

• 

• 

page _ 1 

• 

SAMPLE Sl I OTHER I 
I NUMBER # I I 
1===================== =======1======1 

11 CRA/MFAICS516 91.7 I 0 I 
2 I CRA/MFAICS516 MS 114 I 0 I 
31 CRA/MFAICS516 MSO 121 I 0 I 
4 I CRA/MFAICS51S 107 I 0 I 
51 CRA/MFAICS519 96.S I 0 I 
61 CRA/MFAICS520 92.3 I 0 I 
71 CRA/MFAICS520 lOX Sl.70 I 0 I 
S I CRA/MFAICS522 99.4 I 0 I 
9 CRA/MFAICS522 lOX 90.70 I 0 I 

10 CRA/MFAICS523 96.6 0 
11 CRA/MFAICS523 ° lOX 1090 0 
12 CRA/MFAICS525 lOS 0 
13 BL0406SA 107 0 
14 LC0406SA 11S 0 
15 LD0406SA 120 0 
16 

I 17 
IS 
19 
20 
21 
22 
23 
241 
251 
261 
271 
2S1 
291 
301 

1 ______________________________ __ 

Sl = 3,4-DNT 

# Column to be used to flag recovery values 
* Values outside of QC limits 
D Surrogates diluted out 

FORM II 

SDG No:33437 

(60-140) 

4 



3F 

SOIL EXPLOSIVE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY FORM 

Lab Name: SWL-TULSA 

)code: SWOK 

Contract: 

Case No: MKF-OH SDG No:33437 

Client Sample No: CRA/MFAICS516 MSD 

1 SPIKE 
1 ADDED 

1 SAMPLE 1 MS 1 MS 
1 CONCENTRATION 1 CONCENTRATION 1 % 

QC 
LIMITS 

1 COMPOUND 1 (ug/Kg) 1 (ug/Kg) (ug/Kg) 1 REC #1 REC. 1 
1=======================1========= ============= ============= ========1========1 
I HMX 1 9500 11000 116 1 54-128 1 
1 RDX 1 9500 8990 95 1 66-109 1 
1 TNB 1 9500 9840 104 1 57-130 1 
1 DNB 1 9500 10700 113 1 74-122 
I TETRYL 1 9500 9040 95 1 32-119 
I NB 1 9500 10500 110 1 70-135 
I TNT 1 9500 720 10800 106 1 44-124 
I 4ADNT 1 9500 290 9950 102 1 60-140 
I 2ADNT 1 9500 10100 106 1 60-140 
I 26DNT 1 9500 10000 105 1 58-125 
1 24DNT 1 9500 9940 105 1 59-120 
1 2NT 1 9500 10400 109 1 79-124 
1 4 NT 1 9500 10200 107 1 7 4 -128 
I 3NT 1 9500 10300 108 1 79-121 
I 1 _______________________________________ 1 ______ _ 

~f Analyte recoveries out of QC Advisory Limits = o 

SPIKE 1 MSD MSD 
ADDED 1 CONCENTRATION % % QC LIMITS 

1 COMPOUND 1 (ug/Kg) 1 (ug/Kg) REC #1 RPD# RPD REC. 
=======================1==========1============= ========1===== ======== ======== 

HMX 1 9500 1 10500 110 1 5 30 54-128 
RDX 1 9500 1 8600 91 4 30 66-109 
TNB 1 9500 9460 100 4 30 57-130 
DNB 1 9500 10200 107 5 45 74-122 
TETRYL 1 9500 8580 90 5 30 32-119 
NB 1 9500 9870 104 6 35 70-135 
TNT 1 9500 10300 101 5 30 44-124 
4ADNT 1 9500 9640 98 4 40 60-140 
2ADNT 1 9500 9760 103 3 40 60-140 
26DNT 1 9500 9740 102 3 35 58-125 
24DNT 1 9500 9600 101 4 35 59-120 
2NT 1 9500 10100 106 3 35 79-124 
4NT 1 9500 9900 104 3 35 74-128 
3NT 1 9500 9940 105 3 35 79-121 

----------------------1--------- _____________________________________ _ 

No of Analyte recoveries out of QC Advisory Limits 0 
No of RPD's out of QC Limits 0 

• 5 



3G 

SOIL EXPLOSIVE CONTROL SPIKE RECOVERY FORM 

Contract: Lab Name: SWL-TULSA 

• Code: SWOK Case No: MKF-OH • SDG No:33437 

Client Sample No: LC0406SA 

1 SPIKE 1 SAMPLE 1 LCS LCS 
1 ADDED 1 CONCENTRATION 1 CONCENTRATION % 

1 COMPOUND 1 (ug/Kg) 1 (ug/Kg) 1 (ug/Kg) REC # 
1=======================1=========1=============1============= ======== 
1 HMX 1 9500 1 1 10pOO 112 
1 RDX 1 9500 1 9470 100 

TNB 1 9500 1 8680 91 
DNB 1 9500 1 10000 105 
TETRYL 1 9500 1 4050 43 
NB 1 9500 1 9 64 0 101 
TNT 1 9500 1 9110 96 
4ADNT 1 9500 1 10500 110 
2ADNT 1 9500 1 9340 98 
26DNT 1 9500 1 9290 98 
24DNT 1 9500 1 9480 100 
2NT 1 9500 1 9660 102 
4NT 1 9500 1 9550 100 
3NT 1 9500 1 9590 101 

QC 
LIMITS 

REC. 
======== 

57-137 
77-113 
64-125 
82-118 
23-124 
69-143 
75-118 
60-140 
60-14 0 
78-117 
74-126 
78-123 
79-125 
78-121 

______________________ 1 1 ____________________________________ __ 

~f Analyte recoveries out of QC Advisory Limits o 

• 



Lab Name: SWL-TULSA 

"")code: SWOK 

3G 

SOIL EXPLOSIVE CONTROL SPIKE RECOVERY FORM 

Contract: 

Case No: MKF-OH SDG No:33437 

Client Sample No: LD0406SA 

SPIKE 1 SAMPLE 1 LCSD 1 LCSD QC 
ADDED ICONCENTRATION CONCENTRATION 1 % LIMITS 

1 COMPOUND (ug/Kg) 1 (ug/Kg) (ug/Kg) 1 REC #1 REC. 1 
1======================= =========1============= =============1========1========1 
I HMX 9500 1 10JOO 113 1 57-137 1 

I RDX 9500 1 9530 100 1 77-113 1 

I TNB 9500 I 9030 95 I 64-125 1 

I DNB 9500 I 10300 108 82-118 1 

I TETRYL 9500 I 4270 45 23-124 1 

I NB 9500 I 10100 106 69-143 1 

I TNT 9500 I 9560 101 75-118 1 

I 4ADNT 9500 I 11200 118 60-140 I 
I 2ADNT 9500 I 9560 101 60-140 I 
I 26DNT 9500 I 9770 103 78-117 1 

I 24DNT 9500 I 9640 101 74-126 1 

I 2NT 9500 I 10200 107 78-123 1 

I 4NT 9500 1 10100 106 79-125 I 
I 3NT 9500 I 10100 106 78-121 1 

I I 1 

Analyte recoveries out of QC Advisory Limits o 

7 



4C 

Lab Name: SWL-TULSA Contract: 

Lab Sample 10: BL0406SA 

~code: SWOK Case No: MKF-OH SDG No:33437 

Matrix: (soil/water) Soil 

Date Extracted: 04/06/98 Extn. Method: SONC 

Date Analyzed (1): 04/16/98 Date Analyzed(2): 04/12/98 

Time Analyzed (1): 05:24:21 Time Analyzed(2): 01:57:18 

Instrument ID (1): IN12 Instrument 10(2): IN10 

LC Column ID (1): CARB-05 LC Column ID (2): LC-CN-10 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES AND QC'S. 

CUSTOMER LAB 1 DATE DATE 
I SAMPLE NO. 1 SAMPLE 10 IANALYZED 11ANALYZED 2 
1==================== ==================1==========1========== 

1 ILC0406SA 
2 ICRA/MFAICS516 
3 ICRA/MFAICS516 MS 
4 ICRA/MFAICS516 MSO 
5 ICRA/MFAICS518 e ICRA/MFAICS519 

ICRA/MFAICS520 
8 ICRA/MFAICS520 lOX 
9 CRA/MFAICS522 
10 CRA/MFAICS522 lOX 
11 CRA/MFAICS523 
12 CRA/MFAICS523 lOX 
13 CRA/MFAICS525 
14 LD0406SA 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

page 1 

e 

LC0406SA 
33437.01 
33437.02MS 
33437.03MSD 
33437.07 
33437.08 
33437.09 
33437.09DL 
33437.11 
33437.11DL 
33437.12 
33437.120L 
33437.14 
LD0406SA 

FORM IV 

1 04/16/98 1 
1 04/16/98 1 
1 04/16/98 1 
1 04/16/98 1 
1 04/16/98 1 
1 04/16/98 1 
1 04/16/98 1 
1 04/16/98 1 
1 04/16/98 1 
1 04/16/98 1 
1 04/16/98 1 

04/16/98 
04/16/98 
04/22/98 

04/12/98 

04/12/98 
04/12/98 
04/18/98 
04/18/98 
04/18/98 
04/18/98 
04/18/98 
04/18/98 
04/18/98 



1D 
EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO: 

SWL-TULSA Contract: 
1 
ICRA/MFAICS519 
1 ____________ __ 

Lab Name: 

~b Code: SWOK Case No:MKF-OH SDG No: 33437 

Matrix: (soil/water) SOIL Lab Sample ID: 33437.08 

Sample Amt: 2g % Moisture 20.04 Date Received: 04/03/98 

Extraction Volume: 10ml Date Extracted: 04/06/98 

Extraction Method: SONC Date Analyzed: 04/16/98 

GPC Cleanup: (Y/N) N Dilution Factor: 2.00 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg) ug/kg Q 

2691-41-0 HMX----------------------------- 6720 1 

121-82-4 RDX----------------------------- 9120 1 

99-35-4 TNB----------------------------- 250 IU 
99-65-0 DNB----------------------------- 250 IU 
479-45-8 TETRYL-------------------------- 650 IU 
98-95-3 NB------------------------------ 260 IU 
118-96-7 TNT----------------------------- 438 1 

1946-51-0 4ADNT--------------------------- 404 1 

I 35572-78-2 2ADNT--------------------------- 250 IU 

)

606-20-2 26DNT----~---------------------- 260 IU 
121-14-2 24DNT--------------------------- 250 IU 
88-72-2 2NT----------------------------- 250 IU 

1 99-99-0 4NT----------------------------- 250 IU 
I 99-08-1 3NT----------------------------- 250 IU 
1------------- _______________________________________________ 1 

SURROGATE AMOUNT SPIKED (ug/kg dry wt.) 
3,4-DNT 

FORM I 

• 

2000 
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• 

• 

• 

LONG PLOT 

Injection F: <MC3> 2 2EX0415,35,1 

Sample name ••••••••••••••••••••••••••• : CRA/MFAICS519 
Sample 10 ••••••••••••••••••••••••••••• : 33437.08 
INST 10: IN12, COL. TYPE: ODS-II, 10: CARB-05, INJ:200,COL#1 

Acquired on 16-Apr-98 at 12:50:37 
Reported on 21-Apr-98 at 20:01:24 

10 15 
I 

0 

'-- -------....... 
5 ? 

-< 

~ 7.50 

-
10 

15 

3,4DNT 

~TNT 4ADNT 

20 2ADNT 

25 2NT 

30 
30.84 

20 
I 

25 
I 

Page 1 

HIIX 

RDX 



INJECTION REPORT 

Injection F: <MC3> 2 2EX0415,35,1 

Acquired on 16-Apr-98 at 12:50:37 
Modified on 21-Apr-82 at 19:53:18 
Reported on 21-Apr-98 at 19:53:20 

ANALYSIS INFORMATION 

Analysis 10 ••••••• : EXP, GC200 
SS Analyst name •••••• : 

Page 1 

Comment ••••••••••• : 
Number of samples.: 

INST 10: IN12, COL. TYPE: ODS-II, 10: CARB-05,INJ:200,COL#1 
44 

Calibration file •• : 
Method file ••••••• : 

2EX0415 
EXPLOS 
SW846-8330 

Last modified on 20-Apr-82 at 21:20:18 
Last modified on 21-Apr-82 at 19:50:22 

Method title •••••• : 

SAMPLE INFORMATION 

Sample name ••••••••••••••••••••••••••• : CRA/MFAICS519 
Sample 10 ••••••••••••••••••••••••••••• : 33437.08 
Sample type ••••••••••••••••••••••••••• : Sample 
Sample amount ••••••••••••••••••••••••• : 2.0000 
Number of injections •••••••••••••••••• : 1 
Bottle Number ......................... : 1 

Dilution factor amounts: 
PERCENT MOISTURE •••••••••••••••••••••• : 0.000 

User factors: 
Volume (mL) ••••••••••••••••••••••••••• : 10.000 
Dilution •••••••••••••••••••••••••••••• : 2.000 
Amount (g or mL) •••••••••••••••••••••• : 2.000 

PEAK INFORMATION 

Peak RT mins 
1 5.579 
3 8.485 
4 17.301 
5 17.984 
6 18.869 
7 19.851 
8 25.291 

Total 
Residual 

H ht uv 
19300 
20674 

4073 
1500 

856 
495 

66 

46965 
252 

Area uVs 
177761 
334968 

93369 
36524 
24731 
14539 

1746 

683638 
5172 

u K 
6723.193 
9117.262 
1935.504 

437.731 
404.226 
168.232 

34.117 

18820.266 
155.614 

25' 



• 

• 

• 

LONG PLOT 

Injection F: <MC3> 3 3CN0411,18,1 

Sample name ••••••••••••••••••••••••••• : CRA/MFAICS519 
sample ID •.••••.•••••.•••••••••••••••• : 33437.08 
INST 10: IN10, COL. TYPE: LC-CN, 10: LC-CN-10, INJ:100, UV 

Acquired on 12-Apr-98 at 04:54:43 
Reported on 13-Apr-98 at 14:54:00 

9.0 10.0 11.0 

5 

12.0 

'===:::::::::::;::=:0.. 3,40NT 

13.0 14.0 15.0 

10 r==================:::::::==- 10.13 

15 

HIIX 

20 

Page 1 

.v 16.0 
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Page 1 

INJECTION REPORT 

Injection F: <MC3> 3 3CN0411,18,1 

Acquired on 12-Apr-98 at 04:54:43 
Modified on 13-Apr-82 at 14:50:38 
Reported on 13-Apr-98 at 14:50:38 

ANALYSIS INFORMATION 

Analysis 10 ••••••• : EXP, GC 200 
Analyst name •••••• : SS 
comment ••••••••••• : INST 10: IN10, COL. TYPE: LC-CN, IO: LC-CN-10, INJ:100, UV 
Number of samples.: 46 
Calibration file •• : 3CN04llA 
Method file ••••••• : LCCN 
Method title •••••• : SW846-8330 

Last modified on l3-Apr-82 at 14:20:10 
Last modified on 13-Apr-82 at 14:50:26 

SAMPLE INFORMATION 

sample name ••••••••••••••••••••••••••• : CRA/KFAICS519 
Sample 10 ••••••••••••••••••••••••••••• : 33437.08 
Sample type ••••••••••••••••••••••••••• : Sample 
Sample amount ••••••••••••••••••••••••• : 2.0000 
Number of injections •••••••••••••••••• : 1 
Bott le Number ••••••••••••••••••••••••• : 1 

Dilution factor amounts: 
PERCENT MOISTURE •••••••••••••••••••••• : 0.000 

User factors: 
Volume (mL) ••••••••••••••••••••••••••• : 10.000 
Dilution .............................. : 2.000 
Amount (g or mL) •••••••••••••••••••••• : 2.000 

PEAK INFORMATION 

Peak 
1 
3 
6 

RT mins 
7.643 
9.040 

15.925 

Total 
Residual 

Hght uV 
612 

1342 
1608 

3562 
4771 

Area uVs 
9765 

28453 
66392 

104610 
130411 

ug/Kg Peak name 
375.293 TNT 

2106.066 3,4DNT 
6233.989 HMX 

8715.348 
0.000 
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• 

• 

• 

LONG PLOT 

Injection F: <MC3> 3 3CN0411,18,1 

Sample name ••••••••••••••••••••••••••• : CRA/MFAICS519 
Sample ID ••.••••..••...••.•••••••••••• : 33437.08 
INST 10: INI0, COL. TYPE: LC-CN, 10: LC-CN-10, INJ:100, UV 

Acquired on 12-Apr-98 at 04:54:43 
Reported on 13-Apr-98 at 14:57:31 

9.0 10.0 11.0 

o 

5 

12.0 

r===:::::=::=- 2ADNT 

13.0 14.0 15.0 

10 ~==================::::::====~==~==~ RDX 

15 

15.93 

20 

Page 1 

.v 16.0 
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INJECTION REPORT 

Injection F: <MC3> 3 3CN0411,18,1 

Acquired on 12-Apr-98 at 04:54:43 
Modified on 13-Apr-82 at 14:54:46 
Reported on 13-Apr-98 at 14:54:47 

ANALYSIS INFORMATION 

Analysis ID ••••••• : EXP, GC 200 
Analyst name •••••• : SS 
Comment ••••••••••• : 
Number of samples.: 

INST ID: IN10, COL. TYPE: LC-CN, ID: LC-CN-10, INJ:IOO, UV 
46 

Calibration file •• : 
Method file ••••••• : 

3CN0411B 
LCCN 

Last modified on 13-Apr-82 at 14:22:18 
Last modified on 13-Apr-82 at 14:50:26 

Method title •••••• : SWS46-S330 

SAMPLE INFORMATION 

Sample name ••••••••••••••••••••••••••• : CRA/MFAICS519 
Sample ID ••••••••••••••••••••••••••••• : 33437. OS 
sample type •••.••••••••••••••••••••••• : Sample 
Sample amount ••••••••••••••••••••••••• : 2.0000 
Number of injections •••••••••••••••••• : 1 
Bottle Number ••••••••••••••••••••••••• : 1 

Dilution factor amounts: 
PERCENT MOISTURE •••••••••••••••••••••• : 0.000 

User factors: 
Volume (mL) ••••••••••••••••••••••••••• : 10.000 
Dilution •••••••••••••••••••••••••••••• : 2.000 
Amount (g or mL) •••••••••••••••••••••• : 2.000 

PEAK INFORMATION 

Peak 
2 
3 
4 

RT mins 
8.331 
9.040 

10.133 

Total 
Residual 

Hght uV 
340 

1342 
4137 

5819 
2515 

Area uVs 
6389 

28453 
117294 

152136 
82884 

ug/Kg 
366.768 

1090.152 
8231.188 

9688.106 
0.000 

Peak name 
4ADNT 
2ADNT 
RDX 

.29 
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ANALYTICAL SEQUENCE SUMMARY 

Lab Name: SOUTHWEST LABORATORY OF OKLAHOMA 

Lab Code: SWOK 
Instrument 10: IN12 

Case No: MKF-OH 

Dates of Anlayses: 04/15/98 to 04/16/98 

SDG No: 33437 
Column 10: CARB-05 

1================================================================1 
1 CLIENT 1 LAB 1 DATE 1 TIME 1 
1 SAMPLE 10 1 SAMPLE 10 1 ANALYZED 1 ANALYZED 1 
1================================================================1 
IINST. BLK. 1 INST.BLK. 04/15/98. 1 11:33 1 
�------------------------�--------------- -----------1-----------1 
IEXP L1 SOIL STD 1 2-156:IA1 04/15/98 1 13:47 1 
1------------------------1--------------- -----------1-----------1 
IEXP L2 SOIL STD 1 2-155:IA2 04/15/98 1 14:31 1 
I-------------------~----I--------------- -----------1-----------1 
IEXP L3 SOIL STD 1 2-154:IA3 04/15/98 1 15:16 1 
1------------------------1--------------- -----------1-----------1 
IEXP L4 SOIL STD 1 2-153:IA4 04/15/98 1 16:00 1 
1------------------------1--------------- -----------1-----------1 
IEXP L5 SOIL STD 1 2-152:IA5 04/15/98 1 16:45 
1------------------------1--------------- ----------- -----------
IEXP L3 SOIL STD 2-154:CA1 04/16/98 00:56 
1------------------------ --------------- ----------- -----------
IBL0406SA BL0406SA 04/16/98 05:24 
1------------------------ --------------- ----------- -----------
ILC0406SA LC0406SA 04/16/98 06:53 
1------------------------ --------------- ----------- -----------
ICRA/MFAICS516 33437.01 04/16/98 08:22 
1------------------------ --------------- ----------- -----------
CRA/MFAICS516 MS 33437.02MS 104/16/98 09:07 
------------------------ ---------------1----------- -----------
EXP L3 SOIL STD 2-154:CA2 104/16/98 09:52 
------------------------ ---------------1----------- -----------
CRA/MFAICS516 MSD 1 33437.03MSD 104/16/98 11:21 
------------------------1---------------1----------- -----------
CRA/MFAICS518 1 33437.07 104/16/98 12:06 
------------------------1---------------1----------- -----------
CRA/MFAICS519 1 33437.08 104/16/98 12:50 
------------------------1---------------1----------- -----------
CRA/MFAICS520 1 33437.09 104/16/98 13:35 
------------------------1---------------1----------- -----------
CRA/MFAICS520 lOX 1 33437.09DL 104/16/98 14:19 
------------------------1---------------1----------- -----------

ICRA/MFAICS522 1 33437.11 104/16/98 15:04 
I--------------~---------I---------------I-----------I-----------

ICRA/MFAICS522 lOX 1 33437.11DL 104/16/98 1 15:49 
1------------------------1---------------1-----------1-----------
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8D 

ANALYTICAL SEQUENCE SUMMARY 

Lab Name: SOUTHWEST LABORATORY OF OKLAHOMA 

Lab Code: SWOK 
Instrument ID: IN12 

Case No: MKF-OH 

Dates of Anlayses: 04/15/98 to 04/16/98 

SDG No: 33437 
Column ID: CARB-05 

\================================================================\ 
CLIENT \ LAB \ DATE \ TIME \ 

SAMPLE ID \ SAMPLE ID \ ANALYZED \ ANALYZED \ 
================================================================\ 
CRA/MFAICS523 \ 33437.12 \04/16/98 \ 16:33 \ 
------------------------\---------------\--------,-- -----------\ 
CRA/MFAICS523 lOX 33437.12DL \04/16/98 17:23 \ 
------------------------ ---------------\----------- -----------
CRA/MFAICS525 33437.14 \04/16/98 18:08 
------------------------ ---------------\----------- -----------
EXP L3 SOIL STD 2-154:CA3 \04/16/98 19:02 
------------------------ ---------------\----------- -----------

\ 

------------------------ ---------------\----------- -----------
\ 

------------------------ ---------------\----------- -----------
\ 

\------------------------ ---------------\----------- -----------
\ \ 

I-------------------~----\---------------\-----------\-----------\ 
\ \ \ \ \ 

\------------------------\---------------\-----------\-----------\ 
\ \ \ \ 

\------------------------\---------------\----------- -----------\ 
\ \ \ \ 

\------------------------\---------------\----------- -----------\ 
\ \ \ \ 

\------------------------\---------------\----------- -----------\ 
I \ \ \ 
\------------------------\---------------\----------- -----------\ 
\ \ \ 

\------------------------\---------------\----------- -----------
\ \ \ 

\------------------------\---------------\----------- -----------
\ \ \ \ 

\------------------------\---------------\-----------\-----------
\ \ \ \ 

\------------------------\---------------\-----------\-----------
\ \ \ \ 

\------------------------\---------------\-----------\-----------
\ \ \ \ 

\------------------------\---------------\-----------\-----------
page 2 
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8D 

ANALYTICAL SEQUENCE SUMMARY 

Lab Name: SOUTHWEST LABORATORY OF OKLAHOMA 

Lab Code: SWOK 
Instrument ID: IN12 

Case No: MKF-OH SDG No: 33437 
Column ID: CARB-06 

Dates of Anlayses: 04/19/98 to 04/22/98 

================================================================ 

CLIENT 
SAMPLE ID 

LM 
SAMPLE ID 

DATE 1 TIME 
ANALYZED 1 ANALYZED 

================================================================ 

EXP L1 SOIL STD 1 2-173:IA1 04/19/98 21:57 
------------------------�--------------- --------~--I-----------
EXP L2 SOIL STD 1 2-172:IA2 04/19/98 1 22:41 
------------------------1--------------- -----------1-----------
EXP L3 SOIL STD 1 2-171:IA3 04/19/98 1 23:26 
------------------------1--------------- -----------1-----------
EXP L4 SOIL STD 1 2-170:IA4 04/20/98 1 00:11 
------------------------1--------------- -----------1-----------
EXP L5 SOIL STD 1 2-169:IA5 04/20/98 1 00:55 
------------------------1--------------- -----------1-----------
EXP L3 SOIL STD 1 2-171:CA7 04/22/98 1 13:43 1 
------------------------1--------------- -----------1-----------1 
LD0406SA LD0406SA 04/22/98 1 16:42 1 

------------------------ ---------------1----------- -----------1 
EXP L3 SOIL STD 2-171:CA8 104/22/98 17:27 1 

------------------------ ---------------1----------- -----------1 
1 1 

------------------------ ---------------1----------- -----------1 
1 1 

1------------------------ ---------------1----------- -----------1 
1 1 

------------------------ ---------------1----------- -----------1 
1 1 

------------------------ ---------------1----------- -----------1 
1 1 

------------------------ ---------------1-----------1-----------1 
1 1 1 

------------------------ ---------------1-----------1-----------1 
1 1 1 

------------------------ ---------------1-----------1-----------1 
1 1 1 

------------------------ ---------------1-----------1-----------1 
\ 1 1 1 
1------------------------ ---------------1-----------1-----------1· 
1 1 1 1 
1------------------------ ---------------1-----------1-----------1 
I 1 1 1 
1------------------------ ---------------\-----------1-----------1 
page 3 

FORM VIII 

81 



• 

• 

• 

8D 

ANALYTICAL SEQUENCE SUMMARY 

Lab Name: SOUTHWEST LABORATORY OF OKLAHOMA 

Lab Code: SWOK 
Instrument ID: IN10 

Case No: MKF-OH SDG No: 33437 
Column ID: LC-CN-10 

Dates of Anlayses: 04/11/98 to 04/13/98 

================================================================1 
CLIENT 1 LAB 1 DATE 1 TIME 1 

SAMPLE ID 1 SAMPLE ID 1 ANALYZED 1 ANALYZED 1 
================================================================1 
EXP L1A STD 2-146:IA1 104/11/98 1 18:33 1 
------------------------ ---------------I--------~--I-----------I 
EXP L2A STD 2-145:IA2 104/11/98 1 19:18 1 
------------------------ --------------- -----------1-----------1 
EXP L3A STD 2-144:IA3 04/11/98 1 20:02 1 
------------------------ --------------- -----------1-----------1 
EXP L4A STD 2-143:IA4 04/11/98 1 20:46 1 
------------------------ --------------- -----------1-----------1 
EXP L5A STD 2-142:IA5 04/11/98 1 21:31 1 
------------------------ --------------- -----------1-----------1 
EXP L1B STD 1-151:IB1 04/11/98 22:15 1 
------------------------ --------------- ----------- -----------1 
EXP L2B STD 2-150:IB2 04/11/98 22:59 

EXP L3B STD 2-149:IB3 04/11/98 23:44 
\------------------------ ---------------1-----------
IEXP L4B STD 2-148:IB4 04/12/98 00:28 
1------------------------ --------------- -----------
IEXP L5B STD 2-147:IB5 04/12/98 01:12 
\------------------------1--------------- -----------
IBL0406SA 1 BL0406SA 04/12/98 01:57 
\------------------------1--------------- -----------
ICRA/MFAICS516 1 33437.01 04/12/98 03:26 

CRA/MFAICS518 33437.07 04/12/98 04:10 

CRA/MFAICS519 33437.08 04/12/98 04:54 

EXP L3A STD 2-144:CA1 04/12/98 08:36 

EXP L3B STD 2-149:CB1 04/12/98 09:20 1 
------------------------ ---------------1----------- -----------1 

1 1 
------------------------ ---------------1----------- -----------1 

1 1 
------------------------ ---------------1----------- -------~---I 

I I 
------------------------ ---------------1----------- -----------1 
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CALIBRATION FACTOR DATA 
FORM 9A-l 

EXPLOSIVE 
1nstrurnent 

,;olumn ID 

CALIBRATION - METHOD SW846-8330 

Injection 
Injection 
Injection 
Injection 
Injection 

ID: IN12 
CARB-05 

File Name Level 
File Name Level 
File Name Level 
File Name Level 
File Name Level 

Calibration Date 

Inj 1 
1 2EX0415,4 
2 2EX0415,5 
3 2EX0415,6 
4 2EX0415,7 
5 2EX0415,8 

Number of Calibration Levels: 
04/15/1998 

5 
Line forced thru zero 
Calculation Method 

COMPONENT Area I CAL FACTOR I 
NAME Level 11 Levell I 

IHMX 126021 12431 
IRDX 69091 16371 
ITNB 105471 34921 
IONS 84641 52251 
ITETRYL 93241 25061 
INB 142061 43051 
13,4-0N'l' 123151 24241 
I TNT 106691 39511 
14ADNT 76521 32421 
12ADNT 101661 43081 
1260NT . 99971 25771 
I 240Nl' 133311 56491 
'<NT 80381 23781 

~'T 
77071 22801 

,'I 89991 27951 

Yes 
Area 

Area I CAL FACTOR I 
Level 21 Level 2 I 

3345681 13171 
1921911 1820 I 
2893751 38281 
2244341 55281 
2090341 22481 
3510781 42611 
2988731 23571 
2772961 41021 
1739331 29381 
2491581 42091 
2511051 25831 
3342851 56471 
2146221 25371 
1987751 23501 
2284421 28411 

Area ICAL FACTOR I 
Level 31 Level 3 I 

9054741 13721 
5355971 19411 
8077271 41001 
6188151 58601 
6187081 25571 
9546371 44611 
8180741 24791 
7645381 43441 
4811231 31241 
6855081 44511 
6814391 26831 
9210881 59811 
5875541 26711 
5436631 24711 
6233821 29681 

Area I CAL FACTOR I Area ICAL FACTOR I 
Level 41 Level 4 I Level 51 Level 5 I 

13156571 13291 17841271 13521 
7671761 18621 10590031 19251 

11707681 39551 15654611 39731 
8852121 55881 11997521 56591 
8896681 24441 12089171 24981 

13761931 42741 18604811 43271 
11837641 23871 15929961 24141 
11139681 42201 1493340 I 42421 

6831541 29451 9373991 30441 
9883791 42601 13480411 43771 
9857561 25941 13179941 26051 

13379281 57671 17743491 57611 
8536791 25871 11537691 26221 
7867821 23841 10625531 24151 
9078851 28911 12279221 29381 
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EXPLOSIVE 
1nstrument ID: IN12 

CALIBRATION FACTOR DATA 
FORM 9B 

CALIBRATION - METHOD SWS46-S330 

e;olumn ID CARB-05 

Inj 1 

Injection File Name Level 1 2EX0415,4 
Injection File Name Level 2 2EX0415,5 
Injection File Name Level 3 2EX0415,6 
Injection File Name Level 4 2EX0415,7 
Injection File Name Level 5 2EX0415,S 

Calibration Date 04/15/1998 
Number of Calibration Levels: 5 
Line forced thru zero Yes 
Calculation Method Area 

Component 
Name 

I Mean I % RSD I 
ICal Factor I I 

Corr. I Slope I Intercept I 
Coeff. I area/arnt I 

HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
3,4-DNT 

'T 
A.DNT 
~DNT 

26DNT 
24DNT 
2NT 
4NT 
3NT 

e 

1322 
1837 
3870 
5572 
2451 
4325 
2412 
4172 
3059 
4321 
2608 
5761 
2559 
2380 
2887 

3.73 
6.63 
6.00 
4.15 
4.91 
1. 85 
1. 89 
3.60 
4.19 
2.21 
1. 65 
2.36 
4.39 
3.00 
2.44 

0.99984 
0.99962 
0.99978 
0.99969 
0.99952 
0.99976 
0.99980 
0.99986 
0.99946 
0.99967 
0.99984 
0.99976 
0.99984 
0.99982 
0.99987 

1~47 

1907 
3983 
5663 
2485 
4328 
2413 
4247 
3023 
4349 
2612 
5791 
2617 
2412 
2926 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

8p I 



CALIBRATION FACTOR. DATA 
FORM 9C 

Initial Calibration Date: 

~
ntinUing Calibration #: 
ntinuing Cal Date 

ontinuing Cal Level 
Instrument ID 
Column ID 
Injection File Name 
Calculation Mode 

04/15/1998 
1 
04/16/1998 
3 
IN12 
CARB-05 
2EX0415,19 
Area 

----------------------------------------------------------------------------
Component 1 Response 1 Cont CF 1 Init CF 1 %D 1 Init CF 1 %D 

Name 1 Cont Std 1 1 Mean 1 1 Slope 1 
" ----------------------------------------------------------------------------

IHMX 859255 13021 13221 1.561 1347 3.34 
lRDX 503072 18231 18371 0.781 1907 4.41 
ITNB 757818 3847 38701 0.591 3983 3.41 
IDNB 590193 5589 55721 0.301 5663 1.32 
ITETRYL 569675 2354 24511 3.941 2485 5.28 
INB 902037 4215 43251 2.551 4328 2.61 
13,4-DNT 779180 2361 24121 2.111 2413 2.17 
1 TNT 718206 4081 41721 2.191 4247 3.91 
14ADNT 454108 2949 30591 3.591 3023 2.46 
12ADNT 645712 4193 43211 2.961 4349 3.59 
1 26DNT 657100 2587 26081 0.821 2612 0.96 
124DNT 858626 5575 57611 3.221 5791 3.72 
12NT 554738 2522 25591 1. 461 2617 3.63 
14NT 509020 2314 23801 2.781 2412 4.08 ,,1NT 592872 2823 28871 2.201 2926 3.52 

Btl ' 



CALIBRATION FACTOR DATA 
FORM 9C 

Initial Calibration Date: 
-,ntinuing Calibration #: 

•
)ntinUing Cal Date 
ontinuing Cal Level 

Instrument 1D 
Column 1D 
Injection File Name 
Calculation Mode 

04/15/1998 
2 
04/16/1998 
3 
1N12 
CARB-05 
2EX0415,31 
Area 

----------------------------------------------------------------------------
.1 Component I Response I Cont CF I 1nit CF I %D I 1nit CF I %D 
I Name I Cont Std I I Mean I I Slope I I 
-------------------------------------------------------~--------------------
IHMX 886888 1344 1322 1.611 1347 0.23 
IRDX 519692 1883 1837 2.501 1907 1.25 
ITNB 780255 3961 3870 2.351 3983 0.55 
IDNB 606706 5745 5572 3.111 5663 1.45 
ITETRYL 574874 2376 2451 3.061 2485 4.42 
INB 933267 4361 4325 0.821 4328 0.76 
13,4-DNT 804099 2437 2412 1.021 2413 0.96 
ITNT 748222 4251 4172 1.901 4247 0.10 
14ADNT 470759 3057 3059 0.051 3023 loll 
12ADNT 669629 4348 4321 0.631 4349 0.01 
126DNT 676684 2664 2608 2.141 2612 1. 99 
1 24DNT 892108 5793 5761 0.561 5791 0.03 
12NT 573671 2608 2559 1.901 2617 0.34 
14NT 530496 2411 2380 1.321 2412 0.03 .NT 607231 2892 2887 0.171 2926 1.18 

• 
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CALIBRATION FACTOR DATA 
FORM 9C 

Initial Calibration Date: 

~
-JntinUing Calibration #: 

Jntinuing Cal Date 
ontinuing Cal Level 

Instrument ID 
Column ID 
Injection File Name 
Calculation Mode 

04/15/1998 
3 
04/16/1998 
3 
IN12 
CARB-05 
2EX0415,43 
Area 

----------------------------------------------------------------------------
Component 1 Response 1 Cont CF 1 Init CF 1 %D 1 Init CF 1 %D 

Name 1 Cont Std 1 1 Mean 1 1 Slope 1 
" --------------------------------------------------------------~-------------

JHMX 911918 13821 13221 4.48 13471 2.581 
IRDX 537139 19461 18371 5.94 19071 2.071 
ITNB 798276 40521 38701 4.71 39831 1. 751 
IDNB 622077 58911 55721 5.72 56631 4.021 
ITETRYL 542292 22411 24511 8.56 24851 9.841 
INB 939671 43911 43251 1.52 43281 1. 451 
13,4-DNT 830228 25161 24121 4.30 24131 4.241 
I TNT 765808 43511 41721 4.30 42471 2.461 
14ADNT 490423 31851 30591 4.12 30231 5.341 
12ADNT 691292 44891 43211 3.89 43491 3.221 
/26DNT 698308 27491 26081 5.40 26121 5.251 
124DNT 923783 59991 57611 4.13 57911 3.581 
12NT 575405 26151 25591 2.21 26171 0.041 
14NT 536390 24381 23801 2.44 24121 1.081 

.)'NT 610960 29091 28871 0.78 29261 0.571 

S8 I 



EXPLOSIVE 

CALIBRATION FACTOR DATA 
FORM 9D 

CALIBRATION - METHOD SW846-8330 

~njection volume = 200uL 

Amount Units = ng 
----------------------------------------------------------------------------

COMPONENT 
NAME 

IAMT ON COLIAMT ON COLIAMT ON COLIAMT ON COLIAMT ON COLI 
I Level 11 Level 21 Level 31 Level 41 Level 51 

----------------------------------------------------------------------------
HMX 10.1401 254.000 660.000 990.000 1320.000 
RDX 4.2201 105.600 276.000 412.000 550.000 
TNB 3.020 75.600 197.000 296.000 394.000 
DNB 1. 620 40.600 105.600 " 158.400 212.000 
TETRYL 3.720 93.000 242.000 364.000 484.000 
NB 3.300 82.400 214.000 322.000 430.000 
3,4-DNT 5.080 126.800 330.000 496.000 660.000 
TNT 2.700 67.600 176.000 264.000 352.000 
4ADNT 2.360 59.200 154.000 232.000 308.000 
2ADNT 2.360 59.200 154.000 232.000 308.000 
26DNT 3.880 97.200 254.000 380.000 506.000 
24DNT 2.360 59.200 154.000 232.000 308.000 
2NT 3.380 84.600 220.000 330.000 440.000 
4NT 3.380 84.600 220.000 330.000 440.0001 
3NT 3.220 80.400 210.000 314.000 418.0001 

• 

• 
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EXPLOSIVE 

CALIBRATION FACTOR DATA 
FORM 9E 

CALIBRATION - METHOD SW846-8330 

":nstrument ID : IN12 
..#Column ID : CARB-05 

Ca~ibration Date 04/15/1998 
Number of Calibration Levels: 5 

COMPONENT 
NAME 

RT RT RT RT RT 

IHMX 
IRDX 
JTNB 
JDNB 
ITETRYL 
INB 
131 4-DNT 
JTNT 
I4ADNT 
J2ADNT 
J26DNT 
124DNT 
12NT 
PINT 
13NT 

COMPONENT 
NAME 

lHMX 
IRDX 
ITNB 
IDNB 
ITETRYL 
INB 
13,4-DNT 
I TNT 
14ADNT 
12ADNT 
I 26DNT 
124DNT 
12NT 
14NT 
13NT 

IHMX 
·~DX 

·~NB 

COMPONENT 
NAME 

~NB 
ITETRYL 
fNB 
13,4-DNT 
I TNT 

Level 1 Level 2 Level 3 Level 4 Level 5 

5.57 
8.48 

11.36 
13.88 
14.90 
15.73 
17.18 
17.89 
18.62 
19.63 
20.92 
21. 60 
25.42 
27.16 
29.30 

5.54 
8.39 

11.28 
13.79 
14.77 
15.66 
17.10 
17.80 
18.58 
19.56 
20.84 
21.53 
25.34 
27.08 
29.20 

I RT RT 
ICent CAl ICent CA2 

5.56 
8.42 

11.33 
13.85 
14.84 
15.73 
17.16 
17.87 
18.66 
19.65 
20.92 
21. 61 
25.43 
27.17 
29.30 

5.57 
8.44 

11.35 
13.89 
14.90 
15.77 
17.23 
17.93 
18.75 
19.75 
21.00 
21.70 
25.53 
27.28 
29.42 

5.591 
8.441 

11.371 .. 
13.891 
14.901 
15.771 
17.221 
17.921 
18.701 
19.711 
20.971 
21. 661 
25.481 
27.221 
29.351 

5.54 
8.39 

11.-29 
13.80 
14.78 
15.68 
17.10 
17.81 
18.57 
19.57 
20.85 
21.54 
25.35 
27.091 
29.221 

1 RT I RT 
ICent CA3 ICent CA4 

5.581 
8.381 

11. 311 
13.851 
14.851 
15.741 
17.201 
17.921 
18.731 
19.731 
20.991 
21. 691 
25.541 
27.291 
29.431 

5.57 
8.45 

11.37 
13.91 
14.92 
15.80 
17.26 
17.96 
18.79 
19.78 
21.04 
21.73 
25.571 
27.321 
29.461 

AVE RT STD_DEV I 3X SD I AVE+-3X SD 

5.561 
8.421 

11. 331 
13.861 
14.861 
15.731 
17.181 
17.891 

I I 

0.0181 
0.0331 
0.0331 
0.0411 
0.0541 
0.0431 
0.0571 
0.0531 

0.05415.51 - 5.62 
0.09918.32 - 8.52 
0.099111.23 - 11.43 
0.124113.73 - 13.98 
0.161114.69 - 15.02 
0.129115.60 - 15.86 
0.170117.01 - 17.35 
0.158117.73 - 18.04 

5.55 
8.42 

11.34 
13.85 
14.84 
15.72 
17.16 
17.87 
18.62 
19.61 
20.89 
21.58 
25.40 
27.14 
29.27 



\4ADNT 18.671 0.0781 0.233118.44 - 18.90 t€'XDtll5 
12ADNT 19.671 0.0811 0.242119.42 - 19.91 p~:z.. 
\ 26DNT 20.941 0.0691 0.206120.73 - 21.14 
124DNT 21. 631 0.0721 0.217121.41 - 21. 84 
12NT 25.451 0.0831 0.248125.20 - 25.70 
'4NT 27.191 0.0871 0.261126.93 - 27.45 .JNT 29.331 0.0941 0.282129.05 - 29.61 

" 

• 

• 







CALIBRATION FACTOR DATA 
FORM 9A-l 

EXPLOSIVE CALIBRATION - METHOD SW846-8330 

.1
- "Itrument 

.umn ID 

Injection 
Injection 
Injection 
Injection 
Injection 

ID: IN10 
: LC-CN-10 

File Name Level 
File Name Level 
File Name Level 
File Name Level 
File Name Level 

Calibration Date 

Inj 1 
1 3CN0411,4 
2 3CN0411,5 
3 3CN0411,6 
4 3CN0411,7 
5 3CN0411,8 

Number of Calibration Levels: 
04/11/1998 

5 
Line forced thru zero 
Calculation Method 

COMPONENT Area ICAL FACTOR I 
NAME Level 11 Levell I 

ITNB 119591 26001 
126DNT 86521 17301 
I TNT 118641 25791 
13,4DNT 86561 12371 
ITETRYL 123411 13711 
IHMX 75781 10831 

Yes 
Area 

Area ICAL FACTOR I 
Level 21 Level 2 I 

598761 26031 
438011 17521 
599981 26091 
439551 12561 
578701 12861 
374251 10691 

Area I CAL FACTOR I 
Level 31 Level 3 I 

1458731 25371 
1082751 17321 
1466471 25501 
1145361 13881 
1534691 13641 

908121 10381 

Area ICAL FACTOR I Area I CAL FACTOR I 
Level 41 Level 4 1 Level 51 Level 5 1 

3044321 26471 6043481 26281 
2253111 18021 4421881 17691 
3047521 26501 6030071 26221 
2384191 14451 4723931 14311 
3282321 14591 6839521 15201 
1885991 10781 3703451 10581 

14'4 i 



CALIBRATION FACTOR DATA 
FORM 9A-l 

EXPLOSIVE 
T"'strument ._umn ID 

CALIBRATION - METHOD SW846-8330 

Injection 
Injection 
Injection 
Injection 
Injection 

ID: IN10 
LC-CN-10 

File Name Level 
File Name Level 
File Name Level 
File Name Level 
File Name Level 

Calibration Date 

1 
2 
3 
4 
5 

Inj 1 
3CN0411,9 
3CN0411,10 
3CN0411,11 
3CN0411,12 
3CN0411,13 

Number of Calibration Levels: 
04/11/1998 

5 
Line forced thru zero 
Calculation Method 

COMPONENT Area ICAL FACTOR I 
NAME Level 11 Levell I 

INB 96661 19331 
IDNB 139931 34981 
I 24DN'l' 155891 31181 
14ADN'l' 146871 15961 
12ADN'l' 247641 24761 
IRDX 75751 15151 

• 

• 

Yes 
Area 

Area I CAL FACTOR I 
Level 21 Level 2 I 

505101 20201 
768361 38421 
862411 34501 
838621 18231 

1333771 26681 
370431 14821 

Area ICAL FACTOR I 
Level 31 Level 3 I 

1294721 20721 
1882381 37651 
2108591 33741 
2012261 17501 
3264381 26121 

871711 13951 

\\ 

Area ICAL FACTOR I Area ICAL FACTOR I 
Level 41 Level 4 I Level 51 Level 5 I 

2602241 20821 5129791 20521 
3923941 39241 7502741 37511 
4384851 35081 8378611 33511 
4183511 18191 7912001 17201 
6741821 26971 12996871 25991 
173470 I 13881 3362031 13451 

14·-5 .. 



EXPLOSIVE 
T-~trument ID: IN10 

CALIBRATION FACTOR DATA 
FOBM 98 

CALIBRATION - METHOD SW846-8330 

~.umn ID LC-CN-10 

Inj 1 
Injection File Name Level 1 3CN0411,4 
Injection File Name Level 2 3CN0411,5 
Injection File Name Level 3 3CN0411,6 
Injection File Name Level 4 3CN0411,7 
Injection File Name Level 5 3CN0411,8 

Calibration Date 04/11/1998 
Number of Calibration Levels: 5 
Line forced thru zero Yes 
Calculation Method Area 

--------------------------------------------------------------------------------

TNB 
26DNT 
TNT 
3,4DNT 
TETRYL 
HMX 

) 

, 

Component 
Name 

I Mean I % RSD I 
ICal Factor I 

26031 1.601 
17571 1. 691 
26021 1. 481 
13511 7.291 
14001 6.481 
10651 1.67 I 

Corr. I Slope I Intercept I 
Coeff. I area/amt I 

0.999941 26271 0.0001 
0.999921 17731 0.0001 
0.999951 26241 0.0001 
0.999901 14311 0.0001 
0.999621 15001 0.0001 
0.999921 10611 0.0001 

. 
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EXPLOSIVE 

CALIBRATION FACTOR DATA 
FORM 9B 

CALIBRATION - METHOD SW846-8330 

•

- ,trument ID: IN10 
_umn ID LC-CN-10 

Inj 1 
Injection File Name Level 1 3CN0411,9 
Injection File Name Level 2 3CN0411,10 
Injection File Name Level 3 3CN0411,11 
Injection File Name Level 4 3CN0411,12 
Injection File Name Level 5 3CN0411,13 

Calibration Date 04/11/1998 
Number of Calibration Levels: 5 
Line forced thru zero Yes 
Calculation Method Area 

Component 
Name 

I Mean I % RSD I Corr. I Slope I Intercept I 
ICal Factor I Coeff. I area/amt I 

NB 20321 2.951 0.999961 20581 0.0001 
DNB 37561 4.251 0.999691 37861 0.0001 
24DNT 33601 4.431 0.999681 33841 0.0001 
4ADNT 17421 5.311 0.999541 17421 0.0001 
2ADNT 26101 3.251 0.999801 26191 0.0001 
RDX 14251 4.971 0.999871 13571 0.0001 

• 

• 
, 
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CALXBRATXON FACTOR DATA 
FORM 9C 

Initial Calibration Date: 04/11/1998 
1 
04/12/1998 

C' ~inuing Calibration #: 

l -inuing Cal Date 
_ tinuing Cal Level 
Instrument ID 
column ID 
Injection File Name 
Calculation Mode 

3 
IN10 

: LC-CN-10 
3CN0411,23 
Area 

----------------------------------------------------------------------------
Component 1 Response 1 Cont CF 1 Init CF 1 %D 1 Init CF 1 %D 

Name 1 Cont Std 1 1 Mean 1 1 Slope 1 
---------------------------------------------------------~-----------------
ITNB 1530531 26621 26031 2.261 26271 1.321 
1 26DNT 1133071 18131 17571 3.171 17731 2.231 
I TNT 1530751 26621 26021 2.311 26241 1.461 
13,4DNT 1165921 14131 13511 4.571 14311 1.221 
ITETRYL 1507291 13401 14001 4.301 15001 10.701 
IHMX 1020841 11671 10651 9.541 10611 9.961 

) 

) 
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CALIBRATION FACTOR DATA 
FORM 9C 

Initial Calibration Date: 

•

c, ~inuing Calibration #: 
inuing Cal Date : 

tinuing Cal Level : 
Instrument ID 
Column ID 
Injection File Name 
Calculation Mode 

04/11/1998 
1 
04/12/1998 
3 
IN10 
LC-CN-10 
3CN0411,24 
Area 

----------------------------------------------------------------------------
Component I Response I Cont CF I Init CF I %D I Init CF I %D 

Name 1 Cont Std 1 1 Mean I 1 Slope I _________________________________________________________ J __________________ 

INB 1295781 20731 20321 2.041 20581 0.731 
IDNB 1906211 38121 37561 1.501 37861 0.691 
J24DNT 2112521 33801 33601 0.591 33841 0.111 
14ADNT 2023101 17591 17421 1.011 17421 1.00 I 
J2ADNT 3259411 26081 26101 0.111 26191 0.451 
IRDX 1014641 16231 14251 13.941 13571 19.661 

• 

• 
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EXPLOSIVE 

~ection volume = 

CALIBRATION FACTOR DATA 
FORM 9D 

CALIBRATION - METHOD SW846-8330 

100uL 

Amount Units = ng 
----------------------------------------------------------------------------

ITNB 
126DNT 
I TNT 
13,4DNT 
ITETRYL 
JHMX 

) 

-) 

COMPONENT 
NAME 

IAMT ON COLIAMT ON COLIAMT ON COLIAMT ON COLIAMT ON COLI 
I Level 11 Level 21 Level 31 Level 41 Level 51 

4.6001 
5.0001 
4.6001 
7.0001 
9.0001 
7.0001 

23.0001 
25.0001 
23.0001 
35.0001 
45.0001 
35.0001 

57.5001 
62.5001 
57.5001 
82.5001 

112.5001 
87.5001 

115.0001 
125.0001 
115.0001 
1'65.0001 
225.0001 
175.0001 

230.0001 
250.0001 
230.0001 
330.0001 
450.0001 
350.0001 
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EXPLOSIVE 

CALIBRATION FACTOR DATA 
FORM 9D 

CALIBRATION - METHOD SW846-8330 

~ection volume = 100uL 

Amount Units = ng 
----------------------------------------------------------------------------

COMPONENT 
NAME 

IAMT ON COLIAMT ON COLIAMT ON COLIAMT ON COLIAMT ON COLI 
I Level 11 Level 21 Level 31 Level 41 Level 51 

----------------------------------------------------------------------------
INB 5.0001 25.0001 62.5001 125.0001 250.0001 
IDNB 4.0001 20.0001 50.0001 100.0001 200.0001 
124DNT 5.0001 25.0001 62.5001 125.0001 250.0001 
14ADNT 9.2001 46.0001 115.0001 2~0. 000 I 460.0001 
12ADNT 10.0001 50.0001 125.0001 250.0001 500.0001 
IRDX 5.0001 25.0001 62.5001 125.0001 250.0001 

• 

• 
1'51 . 



CALIBRATION FACTOR DATA 
FORM 9E 

EXPLOSIVE CALIBRATION - METHOD SW846-8330 

~3trument ID : IN10 
~lumn ID : LC-CN-10 
Calibration Date 04/11/1998 
Number of Calibration Levels: 5 

COMPONENT 
NAME 

RT RT RT RT 

ITNB 
I 26DNT 
) TNT 
13,4DNT 
ITETRYL 
JHMX 

COMPONENT 
NAME 

ITNB 
I 26DNT 
I TNT 
13,4DNT 
ITETRYL 

>~ 

COMPONENT 
NAME 

ITNB 
126DNT 
ITNT 
13,4DNT 
ITETRYL 
IHMX 

Level 1 Level 2 Level 3 Level 4 

I 
ICont 

AVE 

6.231 
6.991 
7.591 
8.951 

12.691 
15.891 

RT 
CAl 

6.261 
7.031 
7.631 
9.021 

12.771 
15.931 

RT 

6.241 
6.991 
7.601 
8.971 

12.701 
15.871 

6.261 
7.011 
7.621 
9.001 

12.731 
15.901 

STD_DEV 1 
I 

0.0161 
0.0221 
0.0211 
0.0301 
0.0401 
0.0521 

6.221 
6.981 
7.581 
8.951 

12.671 
15.781 

\\ 

6.231 
6.991 
7.591 
8.971 

12.681 
15.861 

3X SD I AVE+-3X SD 
1 

0.04916.19 - 6.29 
0.06716.93 - 7.06 
0.06217.54 - 7.66 
0.09018.88 - 9.06 
0.121112.58 - 12.83 
0.155115.71 - 16.02 

'-"t.-'I" v Y , I 

/W1~ 

RT 
Level 5 

6.221 
6.971 
7.581 
8.951 

12.681 
15.851 
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CALXBRATXON FACTOR DATA 
FORK 9E 

EXPLOSIVE CALIBRATION - METHOD SW846-8330 

•
,trument 1D : IN10 

lumn 1D : LC-CN-10 
Calibration Date 04/11/1998 
Number of Calibration Levels: 5 

COMPONENT 
NAME 

INB 
JDNB 
I 24DNT 
14ADNT 
12ADNT 
IRDX 

COMPONENT 
NAME 

INB 
\DNB 
124DNT 
\4ADNT 
\2ADNT .'{ 

COMPONENT 
NAME 

INB 
IDNB 
I 24DNT 
14ADNT 
\2ADNT 
IRDX 

• 

RT 
Level 1 

5.501 
6.181 
7.341 
8.311 
8.971 

10.131 

RT 
ICant CAl 

5.521 
6.191 
7.36\ 
8.341 
9.001 

10.151 

AVE RT 

5.501 
6.171 
7.341 
8.311 
8.981 

10.13\ 

RT 
Level 2 

5.511 
6.181 
7.351 
8.331 
9.001 

10.161 

STD_DEV I 
\ 

0.012\ 
0.015\ 
0.0181 
0.022\ 
0.023\ 
0.026\ 

RT RT 
Level 3 Level 4 

5.501 5.501 
6.171 6.161 
7.341 t 7.331 
8.311 8.311 
8.981 8.981 

10.131 10.131 

3X SD I AVE+-3X SD 
\ 

0.037\5.47 - 5.54 
0.044\6.13 - 6.21 
0.05417.28 - 7.39 
0.065\8.25 - 8.38 
0.068\8.91 - 9.04 
0.079\10.05 - 10.21 

RT 
Level 5 

5.481 
6.141 
7.311 
8.271 
8.941 

10.08\ 
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CONT EX. 

(3520B) 
I SEp·F 

I (3510B) 
SHAKER 

SONC. 

(3550) 
SOXHlET 

SAMPlE 10 
IEPISDDE II 

BL0406SA 

BB0406SA 

LC0406SA 

LD0406SA 
33437.01 
GC200 
33437.02MS 
GC200 
33437.03MSD 
GC200 
33437.07 
GC200 
33437.08 
GC200 
33437.09 
GC200 
33437.11 
GC200 
33437.12 
GC200 
33437.14 
GC200 
33446.01 
GC200 
33446.02 
GC200 

WEIGHING: 

CLEANUP: 

BLOWDOWN: . 

51 

SURROO. SPIKER: 

MATRIX SPIKER: 

SUBMITTED BY: 

i·~·. PCBI OTHER 10 RUSH o TCLP '-'IOXIN 

SAMPLE :~::::;~~~ 1.1 o REEXTRACT 

BATCH: 980406SA 

CLIENT 

CASE 

xxxxx 

MKF·OH 

MKF·OH 

MKF·OH 

MKF·OH 

MKF ·OH 

MKF ·OH 

MKF·OH 

MKF·QH 

MKF·OH 

XXXXXXXX 
XXXXXXXX 
XXXXXXXX 
XXXXXXXX 

000939 
Page: 1 of 2 

DATE RECEIVED 

CLIENT SAMPLE 10 

EXTRACT DATE: 1998-04-06 09:24 

0.¥' ~~ 0~ t § 1:.'00 ,/ ~~o $ f!~ ~'l. .:,.0 ,f+"" !i7 es'" ~.;; ;:,~~ D-~ .! .:,.O',.j !i?~ l "'~ f~$' I ~ /!<, q f' 
'l" ~ ~ ..\. i' ... - "'" '" 1J 1J ° '" ° ~ '" ~ '" ,:j co ~ ~ "'v: d!' <t 'l" ~ ~ .:,.0 c'F c'j~ t(" .:,.0 ..l: «'.:,.0 q; ~ co ttr 8 

4--'---=--/----1 % 1 g 1 (gJ. ml L ---;;;;-1 ml 1 ml l_ml I. ml 1 ml-T ml -fY/NT pL 1 pL 

S/L N/A 2.0 10.0 N 1000 

S/L N/A 2.0 10.0 N 1000 

S/L N/A 2.0 10.0 N 500 1000 

S/L N/A 2.0 10.0 N 500 1000 
--. ... ·,ftft .. ftftft 1---·4 --+---j----+----+---04/03/1998 13:54 

CRA/MFAICS516 1 S/L 1 N/A 120.691 1.6 12.0 10.0 N 1000 
04/03/1998 13:54 
CRA/MFAICS516 1 S/L 1 N/A 120.691 1.6 12.0 10.0 N 500 1000 
04/03/1998 13:54 
CRA/MFAICS516 1 S/L IN/A 120.691 1.6 12.0 10.0 N 500 1000 
04/03/1998 13:54 
CRA/MFAICS518 1 S/L IN/A 117.861 1.6 12.0 10.0 N 1000 

-I +--+--f-- --+---+ 

04/03/1998 13:54 
CRA/MFAICS519 1 S/L 1 N/A 120.041 1.6 12.0 10.0 N 1000 
04/03/1998 13:54 
CRA/MFAICS520 1 S/L IN/A 121.491 1.6 12.0 

---r---f---

10.0 N 1000 
04/03/1998 13:54 
CRA/MFAICS522 1 S/L IN/A 119.241 1.6 12.0 10.0 N 1000 
04/03/1998 13:54 
CRA/MFAICS523 1 S/L IN/A 120.361 1.6 12.0 10.0 N 1000 

~ 

04/03/1998 13:54 
CRA/MFAICS525 1 S/L IN/A 120.041 1.6 12.0 10.0 N 1000 
XXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXX 1 S/L IN/A 143.671 1.1 12.0 10.0 N 1000 
XXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXX 1 S/L IN/A 145.081 1.1 12.0 10.0 N 1000 

" •• .,IIIl'i : . 
~ 

'M 

.J 

MK EXTRACTION: MK FLORISIL: FLORISIL CARTRIDGE ,: C .[j~-C-h 1 e.r J3-'-~_5:tL 
KD: GPC COLUMN': 

TV: SURROGATES 10 CONC ,: 2-97 -PV VERIFIER: MK J;>o MATRIX SPIKE SOLID/CONC ".1: 2-96 

PV VERIFIER: /)K 
~. 

1 REVI£W~ ~V~ I 1 , J V\ 6\t I I SOP· METHOD' : SWL·OP· Rev. 
---- - ----------' 

L _______ ~ _____________ . ___________ . ________________ _ 









~MORRISON KNUDSEN CORPORATION 
~ CHAIN OF CUSTODY RECORD JI- 720PmkBlvcl,P.o.Box 73 

/" -tr 0 BOise, Idaho 83729 
l . n C '- I\. (:>08) 386-5000 

Project No.: I Project Name: Analysis Required 

LBl't-OCCfi-c:n/-~c:.. /VS~ 0\''-'1\, e,~O~(' \~+-4 Split ~~~f:~~~~~ Samplers: (Signature) J Samples 

Sampler: (print)~r ,1"\ fl7 ~ V\ ~ c. ~ C __ )C • I 

Sample . J Sampling Point '\. Sample Sampte :7. 
"p' Dm"pUon C5 Dot. Tim. I.D. Numb" ... No .&: R.m,,', 

I~' 0 Ir.,.~\) \f)~ [)_\~'~ 'i I-!J/~ cq,S3 ~~~I<:,~~A v'" " V'" m~--1t-~ ~ 
1/ \'\ C~ 'I/'Y\.~A. .,./ ,..., ~ 
1(""Y"u\J I as \ ~_l''6l' (.."c,_1n CR;l.\ I c..s <;':1., V V/\A- "2l£L 

&~f> \ 03 ~~'?J..: lb~p C:fi ~ I C.~I~t ./ v"" v 

~:,.tJ l ~ \ ()-L:l- r ~~ Il\ DC') f~ ~:;:~ ./ v ..... ...-

~ .. ,~ \ ~ I l~-rXl·Gn:'.Jo l ~ ~ q~~.;j.;A../ ./ 
r-.r,~ \~, d~""~b"~~ L--o l3DO C~ Iszrt' v ...- -1...-

kr. ~ \ ~:l.. t> - \Po"Co n, P 4.' 10 Iqi:. O'Z Ii: \ C~~ ~;, ..,.., '"' f-..... ...... 
1_ " " , 0 c.-'Z.A l(\'\P-Ao 0./ • J r.:...-.:A \ ~~ \?-1. i" L~'l.L. b. f- O~ 5 0 I r ~ ~3-3 ~ 

kf~ ~""Y~ ~l\-3b' ~ tlq~\ ~~I~: ,/ ........... ./ 
t:\ 0 cut ..-ru:A ,- • J <-1F-.r;2i \IU a-l:l."(oo,o 100 lL.oo; _<"~g, V - ~ 
, \ , CQA I M.~~ / 

b"~{.A. l1'-t l).-l~" (-, {CO J., 0 Z- lc:..." ~"31C1 V" I ........ 

~r~~ \74 ~4.-bb"Q;,('t\D \l:>I.()...., c~~ v --- \..- ... 

I~r.& II t.l 11. -11>" '....ru-. I D 30 r~~~i~ v 10./ 

{;c..~] Q~ (2..1 .... - ~ o<geo C:IfU'o,A~ v' ...... 1.2-
_"CT\ ~{"\.D P::l"J).;. b3D C~~ /1/ ,-v ~\'l~ 

l~~ 
~s 

Relinquif¥d }3y: (~i~re). Date/Ti e L _ Received By: (Signature) Relinquished By: (Signature) DatelTime Received By: (Signature) 
Compan~ 0:::::. 1$'3D IU. ~fel Company: Company: I Company: 

Relinquis~tJ8lfy: (Signature) DatefTime Received By: (Signature) Relinquished By: (Signature) DatefTime Received By: (Signature) 
Company: V' I Company: Company: I Company: 

Reli!'quished By: (Signature) DatelTime Received By: (Signature) Received for ~or tory By: (Signalure) L/ J .DJtelTime Tolal No. Samples This Shipping Container 
Company: I Company: Com~c(. ./ -/ / ,,-_ .... ..., (7 /e; y I mY'S Company: 

Relirlquished By: (Signature) DatefTime Received By: (Signature) Relinquish06 By: (Signature) DatefTime Received By: (Signature) 
Company: I Company: Company: I Company: 

/ n -- ,"' ~j' : 



COOLER RECEIPT I SAMPLE LOG-IN SHEET 
COOLER RECEIPT 1 SAMPLE LOG-IN SHEET (1l5-ATI2Wal) 1 SWl-GA-ll5 Rov, 5,01 GA-l l5-CRLOGIN-F 

LAB NAME: SOUTHWEST LABORATORY OF OKLAHOMA I AMERICAN ANALYTICAL & TECH, SRVS, 

RECEIVED BY (PRINT NAME): KIM WILLISON I SARAH HODSON 

(:::2( 
----. 

RECEIVED BY (SIGNATURE): .;.. .d.£~ f /\ ,~-;?.--/ 
< (/?X ' -

LOGGED IN BY (SIGNATURE): ,-- J: to·! ""'.- , ~ ~---: 
SAMPLE / 

PROJECT: EPISODE: DELIVERY 

~ll.l(0 GROUP: 

t. <~\)C: CUENT SAMPLE ASSIGNEt COOLER 

SAMPLE FRACTIONfj LAB. I.D. 

"- • 
REMARKS: 

,r;K~JI1F4 )H:_--,S~;LL hm 71T5~, :tj !!- , 1. CUSTODY SEAL(S): ~/ABSENT . ~( 
~ IBROKEN ' 5';)1 -0;) I 

2. CUSTODY SEALS NOS.: 

b';?'7ms Q-':> 

I 5;)7tn~ 0'\ 

3. CHAIN - OF- CUSTODY, ~/ABSENT .J):~f:, . (''''> 
SEALED IN PLASTIC? Y INO 

.j,!).ti TAPED TO LID? t!9/NO 0(", 
PROPERLY FILLED OUT 

~/NO 63[, (INK, SIGNED, ETC.)? C) 

•. AIRBILL ~/STICKER 5~31 cK. 
S T/ABSENT 

53JJYlS -....::;; ',C; 

5. AIRBILL Np -. D I £;, 4 ---92 .l.:(,(./ I /~ -~ -> 5=3 i lYSu I ·/n 

b:32... I . I \ 

5~3' I 
'I ;). 6. COOLER CONDITIONS 

.Glr ENOUGH ICE? 

53L~ TYPE OF ICE? ~!c: . ,~ 
TYPE OF PACKING? '~J)~!lt::~ 

5~s-
,..-p~;;I, ABSENT 

' I~ 
7. SAMPLE TAGS 

l)'3(, --=---- .'/'S I 

a. SAMPLE CONDITION: '~T/BROKEN" ! 
t;3'/ \ LEAKING ! . It" 

BOTTLES SEALED IN SEPARATE 
~ II 639 jt () PLASTIC BAGS? (-!J-II'I NO , 

CORRECT CONTAINERS USED FOR 

/1 r Ii M" FAY, L! {} L;· I Tn--r:: .---. I~ FOR TESTS INDICATED? ~/NO 

CORRECT PRESERVATIVE? ~NO I/I.r~f{(r:; Tcll~IA:' L/ SUFFICIENT SAMPLE ? "" INO .6 .... I 

LABELS COMPLETE ( I.D .. DATE, ~ TIME, SIGNATURE, 

~/NO PRESERVATIVE? ~ VOA SAMPLES WITHOUT 

(i9)No-BUBBLES? 

--------
r-... 

9. DOES INFORMATION ON CUSTODY ./""'\ ~ RECORDS, LABELS, TAGS AGREE? ~NO' 

-----10. RAD SCREEN WITH GIEGER 

COUNTER? YES/(!q,' 

11. P.O. CALLED? YES"/l9; 

• Contad PO and attach record of resolution 
all Sampl. Fractions: 8- SV GClMS, v- VOA GClMS or GC , PzPestieidli,H-HertJicide, 0- DiOXIn, A-Ajr, 1-lnorgJlnica, C-Cyantde, M-Metllll, R-RadIochenUtry 

- Note samples with bubbles under remarks section. 

pH 

CHECK 

;/ 

t___.. 

PAGEL OF 

REC'D DATE: ~-rUiS 
TIMEREC'D: 09'--(5 

L~DATE: Lf 7 -cr y 

ACID I REMARKS: b 
BASE CONDITION 

LOT OF SAMPLE -t . : SHIPMENT, ETC . 

3 <~ • _ V 

1 

------ r----



3F 

WATER EXPLOSIVE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY FORM 

Contract: Lab Name: SWL-TULSA 

~ Code: SWOK Case No: MKF-OH 

Client Sample No: CRA/MFAR04068 MSD 

I SPIKE SAMPLE 
I ADDED CONCENTRATION 
I COMPOUND (ug/L) (ug/L) 

SDG No:33479 

MS I MS 
CONCENTRATION I % 

(ug/L) I REC #1 

QC 
LIMITS 

REC. 
1======================= ========= ============= =============1========1======== 
I HMX 400 378 I 95 I 44-145 
1 RDX 150 140 I 93 I 66-139 
1 TNB 225 204 I 91 I 56-129 
1 DNB 125 110 I 88 I 76-122 
I TETRYL 413 295 I 71*1 76-120 
I NB 213 196 I 92 I 82-111 
I TNT 188 269 I 143*1 76-137 
I 4ADNT 313 304 I 97 I 60-140 
I 2ADNT 313 281 I 90 1 60-140 
I 26DNT 288 255 I 89 I 80-118 
I 24DNT 175 164 I 94 1 72-123 
I 2NT 363 330 I 91 1 74-130 
I 4NT 250 237 I 95 1 78-116 
I 3NT 238 262 1 110 I 72-126 
I 1 I 

~f Analyte recoveries out of QC Advisory Limits = 2 

SPIKE 1 MSD 1 MSD 
ADDED 1 CONCENTRATION I % % QC LIMITS 

I COMPOUND (ug/L) I (ug/L) I REC # RPD#I RPD I REC. 
1======================= ==========1=============1======== =====1========1======== 
I HMX 400 1 381 I 95 1 I 15 I 44-145 
I RDX 150 1 146 1 97 4 I 12 I 66-139 
j TNB 225 I 207 I 92 1 I 10 I 56-129 
I DNB 125 I 112 I 90 2 I 15 I 76-122 
1 TETRYL 413 I 312 I 76 6 I 14 1 76-120 
I NB 213 I 198 I 93 1 I 13 I 82-111 
1 TNT 188 I 267 I 142* 1 I 15 I 76-137 
i 4ADNT 313 I 304 I 97 0 I 40 I 60-140 
I 2ADNT 313 1 279 I 89 1 I 40 I 60-140 
I 26DNT 288 I 252 I 88 1 I 13 I 80-118 
I 24 DNT 1 7 5 I 158 I 90 4 I 14 I 72 -12 3 
I 2 NT 363 I 320 I 8 8 3 I 15 I 7 4 -13 0 
I 4 NT 250 I 2 4 1 I 96 2 I 14 I 7 8 -116 
1 3NT 238 I 272 I 114 4 1 15 1 72-126 
1 I I I 1 ___ _ 

No of Analyte recoveries out of QC Advisory Limits 2 
No of RPD's out of QC Limits 0 

6 



3G 

WATER EXPLOSIVE CONTROL SPIKE RECOVERY FORM 

Contract: 

I 
Name: SWL-TULSA 

Code: SWOK Case No: MKF-OH SDG No:33479 

Client Sample No: LC0408WB 

SPIKE SAMPLE LCS I LCS 
ADDED CONCENTRATION CONCENTRATION I % 

COMPOUND (ug/L) (ug/L) (ug/L) I REC # 
======================= ========= ============= ============= ======== 

HMX 400 388 97 
RDX 150 139 93 
TNB 225 208 92 
DNB 125 112 90 
TETRYL 413 322 78 
NB 213 198 93 
TNT 188 260 138 
4ADNT 313 298 95 
2ADNT 313 276 88 
26DNT 288 252 88 
24DNT 175 160 91 
2NT 363 323 89 
4NT 250 235 94 
3NT 238 268 113 

~f Analyte recoveries out of QC Advisory Limits 0 

• 

QC 
LIMITS 

REC. 
======== 

46-151 
72-129 
74-118 
76-132 
58-120 
68-135 
61-145 
60-140 
60-140 
77-125 
70-134 
73-131 
73-116 
71-127 

B 



3G 

WATER EXPLOSIVE CONTROL SPIKE RECOVERY FORM 

Contract: Lab Name: SWL-TULSA 

.J Code: SWOK Case No: MKF-OH SDG No:33479 

Client Sample No: LD0408WB 

1 SPIKE SAMPLE LCSD LCSD 
1 ADDED CONCENTRATION CONCENTRATION % 

1 COMPOUND 1 (ug/L) (ug/L) (ug/L) REC # 
1=======================1========= ============= ============= ======== 
1 HMX 1 400 397 99 
I .RDX 1 150 144 96 
I TNB I 225 206 92 
I DNB 1 125 114 91 
I TETRYL 1 413 325 79 
I NB 1 213 198 93 
I TNT I 188 268 142 
I 4ADNT 1 313 298 95 
I 2ADNT 1 313 279 89 
I 26DNT 1 288 260 90 
I 24DNT I 175 158 90 
I 2NT 1 363 332 92 
I 4NT 1 250 241 96 
I 3NT I 238 269 113 
I I 

~f Analyte recoveries out of QC Advisory Limits o 

QC 
LIMITS 

REC. 
======== 

46-151 
72-129 
74-118 
76-132 
58-120 
68-135 
61-145 
60-140 
60-140 
77-125 
70-134 
73-131 
73-116 
71-127 

10 



1D 
EXPLOSIVE ANALYSIS DATA SHEET 

SWL-TULSA Contract: 

EPA SAMPLE NO: 

1 
ICRA/MFAR04068 
1 ______ _ 

Aab Name: 

~ab Code: SWOK Case No:MKF-OH SDG No: 33479 

Matrix: (soil/water) WATER Lab Sample ID: 33479.18 

Sample Arnt: 1ml % Moisture Date Received: 04/07/98 

Extraction Volume: 1ml Date Extracted: DIRECT INJ 

Extraction Method: DIRECT Date Analyzed: 04/09/98 

" GPC Cleanup: (Y/N) N Dilution Factor: 2.00 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg) ug/L 

2691-41-0 
121-82-4 
99-35-4 
99-65-0 
479-45-8 
98-95-3 
118-96-7 
1946-51-0 

1 35572-78-2 

•

' 606-20-2 
121-14-2 
88-72-2 

I 99-99-0 
I 99-08-1 

HMX----------------------------
RDX----------------------------
TNB----------------------------
DNB----------------------------
TETRYL-------------------------
NB-----------------------------
TNT-----------------------------
4ADNT---------------------------
2ADNT---------------------------
26DNT---------------------------
24DNT---------------------------
2NT-----------------------------
4NT-----------------------------
3NT-----------------------------

13.0 
14.0 
7.30 
4.00 
10.0 
7.00 
6.40 
7.00 
"12.0 
9.40 
5.70 
12.0 
8.00 
7.90 

1 ______ - _______________________ _ 

SURROGATE AMOUNT SPIKED (ug/L ) 
3,.4-DNT 

• 

200 

FORM I 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

Q 

88 



) 

) 

) 

LONG PLOT 

Injection F: <MC3> 5 5E0408W,25,l 

sample name ••••••••••••••••••••••••••• : CRA/MFAR04068 
Sample ID ••••••••••••••••••••••••••••• : 33479.18 
INST ID: IN13, COL. TYPE: ODS-II, ID: CARB-06, INJ:200,COL#1 

Acquired on 09-Apr-98 at 12:49:17 
Reported on 15-Apr-98 at 11:28:05 

9.0 9.5 10.0 10.5 

o 

5 

6.93 

10 

15 1:=========_ 3,4DNT 

20 

25 

11.0 

Page 1 

11.5 mV 

89 



• 

• 

• 

INJECTION REPORT 

Injection F: <MC3> 5 5E0408W,25,1 

Acquired on 09-Apr-98 at 12:49:17 
Modified on 15-Apr-82 at 10:25:56 
Reported on 15-Apr-98 at 10:25:57 

ANALYSIS INFORMATION 

Analysis 10 ••.•••• : EXP, GC 200 
Analyst name •••••• : SS 

Page 1 

comment ••••••••••• : INST 10: IN13, COL. TYPE: ODS-II, 10: CARB-06, INJ:200,COL#1 
Number of samples.: 29 
Calibration file •• : 5E0408W 
Method file ••••••• : EXPLOS 
Method title •••••• : SW846-8330 

Last modified on 15-Apr-82 at 10:25:56 
Last modified on 15-Apr-82 at 10:24:22 

SAMPLE INFORMATION 

Sample name ••••••••••••••••••••••••••• : CRA/MFAR04068 
Sample 10 ••••••••••••••••••••••••••••• : 33479.18 
Sample type ••••••••••••••••••••••••••• : Sample 
Sample amount ••••••••.•••••••••••••••• : 1.0000 
Number of injections •••••••••••••••••• : 1 
Bott le Number ••••••••••••••••••••••••• : 1 

Dilution factor amounts: 
PERCENT MOISTURE •••••.•.•••••••••••••• : 0.000 

User factors: 
Volume (mL) ••••••••••••••••••••••••••• : 1.000 
Dilution •.•••••••.•••••••••••••••••••• : 2.000 
Amount (g or mL) •••••••••••••••••••••• : 1.000 

PEAK INFORMATION 

Peak RT mins 
5 15.408 

Total 
Residual 

Hght uV 
585 

585 
188 

Area uVs 
12095 

12095 
2214 

ug/L Peak name 
246.340 3,4DNT 

246.340 
-3.459 

90 







~MORRISON KNUDSEN CORPORATION 
CHAIN OF CUSTODY RECORD 720 Park Blvd., P.o. Box 73 

ff)FA-C03 
Boise, Idaho 83729 
(20fl) 386 -5000 

~~;I~-O/-~5 I p;:r\~:7( (f~ns< Analysis Required 

Split 

I Samplers: (Si~~. '-~~ :.\ y~~ 
Samples 

Sampler: (Plln (J Jc-1~-e( . 
Sample Sampling Point Sample Time Sample Yes No Type Description Date 1.0. Number 

l~i 1 ~,:, i17" ~"",""b I ~I' lJl2.~h '6 fi:X.X.J /YIF04 ,reS 5 SC-l ./ V fY1;n~ gil A 
'-J 

Q ~ -E;( (c.Lu...d ~/'";>. I c;0 ~(A"b !d.' I /015 ",,,,A-Its, 5S"l., ..-- -vol ~ 0-
:) r i 1115 C1J-.rt() I~" 109'1,(\ ~ffl.as. S~ v ./ /' 

vV\ 

bt\2. 17~ .~(q,b I~ If G~~~ A\FA~c" .C;SJ,. 01" 0/ 
I 

~r;J 17~ ~~ ~ H IcJau ~I1\Ff'I RS 551 ,/ ,/ 

i6rtlll<6 ~ 0 -Ido
r
, oct ~ In\R\ItG S55-Fl y ./ ./ , 

~l) 111 r~ 0-/6 '/ A\~C1 IIIIFAll:..S Ss 8' ,r --
Sri ~ 171c., ~ la'i ~11, ~FAn..c; f;SCi v .,.., 

~ f,r;) 17\ "c~ ~~-~'/ /~45 I rrfit:rc.s !;U) ,.- / -
I,~~,~ r; n~ ("1 t.-K O~~ 

"" r-/'t - .u.5 
el. ~i./ a '-ICj 'If V ,,/ ,/ 

1~u.\ ) +(\0 ,~/vJ\ ~ 
Is~ Im~~~/~f v' ,/ 

~ -Ilhu, ~(,,+-
L.D~ 

-
RelinqUiS~~~aIUre) yb, 'J~a;/I~i~~ 

Received By: (Signature) Relinquished By: (Signature) DatelTime Received By: (Signature) 

Company: .:-- Company: Company: I Company: 

Relinquished By:" tSignature) DatelTime Received By: (Signature) Relinquished By: (Signature) DatelTime Received By: (Signature) 

Company: I Company: Company: I Company: 

Relinquished By: (Signature) DatelTime Received By: (Signature) Received for ~or~ B",: (Signature) DatelTime Total No. Samples This Shipping Container· 
Company: I Company: Company: . uU J L/$ffll f1! 30 Company: 

Relinquished By: (Signature) DatelTime Received By: (Signature) Relinquished By: (Signature) DatelTime Received By: (Signature) 
Company: I Company: Company: 

I Company: 

~ ,"~ 1;'"1 
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COOLER RECEIPT I SAMPLE LOG-IN SHEET 

COOLER RECEIPT I SAMPLE LOG-IN SHEET (11)-ATI2 WBn I SWL-GA-,,5 Rov. 50 I GA-">-CRLOGIN-F 
,)<. 

'" LAB NAME: SOUTHWEST LABORATORY OF OKLAHOMA I AMERICAN ANALYTICAL & TECH. SRVS. 

RECEIVED BY (PRINT NAME): 

RECEIVED BY (SIGNATURE): 

KIM WlLL!ON I SARAH HODSON 

Z ' 7Jzd1u) 
LOGGED IN BY (SIGNATURE): 

:sAMt'LE 

PRO~T: EPISODE: DELIVERY 

~e 
GROUP: 

J3148 :)""3l4e CUENT SAMPLE ASSIGNED COOLER 
SAMPLE FRACTI0N@ LAB. 

Ii1 J!J: -IJI-I • 
REMARKS: 

~ABSENT IrnF!l~:Ji:!.~ - 550 V 0/ q -;)$:C;S-I 1, CUSTODY SEALlSI: 

~ROKEN SS3 _-J tJ2-
2. CUSTODY SEALS NOS.: 

555 i!;IY1 ()3 
5S' v' 1)4 

3, CHAIN - OF- CUSTODY, ~'ABSENT 5:57 V f)S' 
SEALED IN PLASTIC? ~~ 555t:",D fl.!l7 {)6 TAPED TO LID? YE INO 
PROPERLY FILLED OUT 

~NO 5SB J, 1)7 (INK, SIGNED, ETC.)? 

•. AIRBILL ~TICKER S5CJ t/ Ot3 
PRESE T ABSENT 

SicD ~1i7 09 ,I 

5. AIRBILL N°Bd 0 ~ We? z.ttl-el B Ifl2 Fit -7CSR8cf.I~fj ,J 10 

.J '18dl/ZI.fQ6 II /1 ,/ 
6. COOLER CONDITIONS ~ 

ENOUGH ICE? & ~ TYPE OF ICE? 

TYPE OF PACKING? 

~ 
7. SAMPLE TAGS ~IABSENT '" Qr'BROKENO 

~ 
8. SAMPLE CONDITION: 

~ LEAKING 

BOTTLES SEALED IN SEPARATE 

Q'NO ~ PLASTIC BAGS? 

CORRECT CONTAINERS USED FOR 

QNO "'" FOR TESTS INDICATED? ~ 
CORRECT PRESERVATIVE? 

Q'NO ~ SUFFICIENT SAMPLE ? INO 

LABELS COMPLETE (1.0., DATE, 

~ TIME, SIGNATURE, 

G,NO PRESERVA nve ? '" VOA SAMPLES WITHOUT 

BUBBLES? @No-

9. DOES INFORMATION ON CUSTOOY 

RECORDS, LABELS, TAGS AGREE? ~INOO 

10. RAD SCREEN WITH GIEGER 

COUNTER? YES IE§? 

11. P.O. CALLED? YES"@ 

o Contact PO and attach record of resolution 
@ Sample Fractions: e- sv GClMS, V. VOA GClMS or GC , P=Pelticide,H .. Herbiade, 0- Dioxin, A-AIr. 1=lnorganlcs. C=Cyanide, M-=Metals. R=RldIOChen'liSlry 

- Note samples with bubbles under remarks section. 

pH 
CHECK 

I'-.. 

" 

PAGELoF-L 

REC'D DATE: '-1--;).;:'9 g 
TIME REC'D: ~: 30 
LOG-IN DATE: cJ. -;J.!>-Ye5 

ACID I REMARKS: 

BASE CONDITION 
LOT OF SAMPLE . : SHIPMENT, ETC . 

/0 c.. 

,1/ 

~ 

~ 
~ 
~ 

"" 



CLIENT 
CASE 
SDG 
EPISODE(S) 
FRACTION 
SAMPLE(S) 

SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 West Albany 

MKF-OH 
NSWC CRANE 
33748 
33748 
EXPLOSIVES 

Broken Arrow, Oklahoma 74012 

SDG NARRATIVE 
May 23, 1998 

Office (918) 251-2858 Fax (918) 251-2599 

MFA-ICS-S5S, MFA-ICS-SSSFD, MFA-ICS-SS8, MFA-ICS-560, MFA
ICS-RB042498 

This SDG consisted of 4 soil and 1 water samples for explosives analysis. The 
samples, blanks and spikes were extracted and analyzed according to EPA protocol, 
SW-846, method 8330, REV. 0, 1994. 

For soil samples, the percent moisture is determined by drying them at 105 0 C 
at the time of receipt. Additional portion of the samples is air-dried prior to 
analysis. The results are reported on the basis of the air-dried samples. For 
high-level water samples, direct injection method is used. For low-level water 
samples, salting out method is used. All of the extracts are diluted by a factor of 
two prior to analysis according to method 8330. The extracts are diluted in order to 
be the same consistency as the Mobile Phase. 

"P" flags were used when the appropriate compound with sufficient response 
exceeded 40% deviation, possibly due to interference in the quantitation or 
confirmation columns. 

-,0 1 



SOUTHWEST LABORATORY OF OKLAHOMA, INC 
1700 West Albany Broken Arrow, Oklahoma 74012 Office (918) 251-2858 Fax (918) 251-:" 

CASE SUMMARY: 

Soil: 

All of the analytes were within QC limits in the laboratory control spike 
(LCS) an he laboratory control spike duplicate (LCSD). 

WATER: 

An interfering peak eluted in the L1 and L2 standards at the approximate 
.etention time as RDX. The interfering peak was not eluted in the other low level 

standard injected prior to this standard. Possibly due to autosampler vial 
contamination, the interfering peak was detected in these standards. Since 
correlation coefficient was greater than 0.99 for the analyte, slope was utilized to 
calculate the concentration for RDX. RDX was not detected in the sample. 

lCV slightly exceeded 15% deviation when compared to the initial calibration 
standard. Since PETN was not detected in the associated sample, the sample was not 
re-analyzed. 

The surrogate (3,4DNT) exceeded the QC limits in the samples MFA-lCS
RBD42498MS and MFA-lCS-RB042498MSD and LC0425WC. 

Tetryl was out of the QC limits in the samples MFA-lCS-RB042498MS and MFA-lCS
RBD42498MSD. The analyte was within the QC limits in the LCS an LCSD . 

• 



SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 West Albany Broken Arrow, Oklahoma 74012 Office (918) 251-2858 Fax (918) 251-2599 

To analyze PETN, LC ChemStation software was utilized. Unlike the VG software, 
the Response Factor in the ChemStation is calculated by dividing the concentration 
by the area. 

Multiplier amount extracted/ final volume 

The following is an example of the calculation for the LC0425WC: 

Mean response factor 
concentration 

) 3.22 * 205.52 * 1 * 2 

* area of the sample * dilution * Multiplier 

1323 ug/L 

the 

Form 9s were included for the %RSD and correlation coefficient calculation of 
the calibration standard. However, the samples were calculated based on the mean 
response 'factor generated by the 'saftwa're 'which due to 'a number of decimal places, 
the mean response factor generated by the software might not be exactly the same as 
the form 9s. 

The explosives referred to in the data package by the abbreviations found in 
method 8330 are as follows: HMX (Octahydro-1,3,5,7-tetranitro-1,3,5,7-
tetrazocine), RDX (Hexahydro-1,3,5-trinitro-1,3,5-triazine), TNB (1,3,5-
Trinitrobenzene), DNB (l,3-Dinitrobenzene), Tetryl (Methyl-2,4,6-
trinitrophenylnitramine), NB (Nitrobenzene), TNT (2,4,6- Trinitrotoluene), 24DNT 
(2,4-Dinitrotoluene), 26DNT (2,6-Dinitrotoluene), 2NT (o-Nitrotoluene), 3NT 
m-Nitrotoluene), 4NT (p-Nitrotoluene) , PETN (Pentaerythritol tetranitrate), 2ADNT 
(2-Amino-4,6-dinitrotoluene), 4ADNT (4-Amino-2,6-dinitrotoluene). 

) 



SOUTHWEST LABORATORY OF OKLAHOMA, INC~ 
1700 West Albany Broken Arrow, Oklahoma 74012 Office (918) 251-2858 Fax (918) 251-. 

We use the following flags where appropriate. "J" - indicates a quantitated 
result, which is below the quantitation limit, but above the detection limit and has 
been confirmed by the second column. "E"- indicates an out of range value, i.e., a 
peak that is off-scale or out 
of the linear calibration range of the detector. The value,reported is not to be 
used. The sample must be diluted and re-run. "D" - indicates a value derived from 
a secondary dilution. "U" - indicates the compound that is undetected above the 
quantitation limit. "X" indicates a comment which is explained in the case 
narrative. 

~C:~hreza 
~ 

- C Supervisor 

e. 

e 



2E 
EXPLOSIVE 

Lab Name: SWL-TULSA 
SURROGATE RECOVERY FORM 
Contract: 

'T) ::ode: SWOK Case No: MKF-OH 

page _ 1 

• 

SAMPLE 
NUMBER 

Sl OTHER 
# 

===================== ======= ====== 
1 MFA-ICS-555 
2 MFA-ICS-555-FD 
3 MFA-ICS-558 
4 MFA-ICS-560 
5 MFA-ICS-RB042498 
6 MFA-ICS-RB042498 MS 
7 MFA-ICS-RB042498 MSD 
8 BL0425SC 
9 BL0425WC 

10 LC0425SC 
11 LC0425WC 
12 LD0425SC 
13 LD0425WC 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
241 
251 
261 
271 
281 
291 
301 

97.0 
105 
105 
100 
112 
152* 
145* 
107 
108 
140 
144* 
86.2 
127 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

1 ________________________________ __ 

Sl = 3,4-DNT 

# Column to be used to flag recovery values 
* Values outside of QC limits 
D Surrogates diluted out 

FORM II 

SDG No:33748 

(60-140) 

2 



Lc' ~ame: SWL-TULSA 

• Code: SWOK 

3G 

SOIL EXPLOSIVE CONTROL SPIKE RECOVERY FORM 

Contract: 

Case No: MKF-OH SDG No:33748 

Client Sample No: LC0425SC 

1 SPIKE SAMPLE LCS 1 LCS QC 1 
1 ADDED CONCENTRATION CONCENTRATION 1 % LIMITS 1 

1 COMPOUND 1 (ug/Kg) (ug/Kg) (ug/Kg) 1 REC # 1 REC. 1 
1=======================1========= ============= =============1========1========1 
I HMX 1 9500 10900 1 115 1 57-137 1 
I RDX 1 9500 9690 1 102 1 77-113 I 
I TNB I 9500 94 10 9 9 1 64 -12 5 I 
I DNB I 9500 10500 110 I 82-118 I 
I TETRYL 1 9500 11100 117 I 23-124 I 
I NB I 9500 10 900 115 I 69 -14 3 I 
I TNT I 9500 9690 102 I 7 5 -118 I 
t 4ADNT I 9500 10700 113 I 60-140 I 
I 2ADNT I 9500 10400 109 I 60-140 I 
I 26DNT I 9500 10100 106 1 78-117 I 
I 24DNT 1 9500 10000 105 I 74-126 I 
I 2NT I 9500 10200 107 I 78-123 I 
I 4NT 1 9500 10200 107 1 79-125 1 
I 3NT 1 9500 10400 109 1 78-121 1 
t 1 _______________________________________ I 1 

~f Analyte recoveries out of QC Advisory Limits 0 

• 5 



-- l\1ame: SWL-TULSA 

L) Code: SWOK 

3G 

SOIL EXPLOSIVE CONTROL SPIKE RECOVERY FORM 

Contract: 

Case No: MKF-OH SDG No:33748 

Client Sample No: LC0425SC 

SPIKE 1 SAMPLE 1 LCS 1 LCS QC 
ADDED 1 CONCENTRATION 1 CONCENTRATION 1 % LIMITS 

1 COMPOUND 1 (ug/Kg) 1 (ug/Kg) 1 (ug/Kg) 1 REC # 1 REC. 1 
1=======================1=========1=============1=============1========1========1 
1 PETN 1 3000 1 1 3{)00 1 100 1 70-130 1 
1 1 1 1 1 1 1 

No of Analyte recoveries out of QC Advisory Limits 0 

• ( 



3G 

SOIL EXPLOSIVE CONTROL SPIKE RECOVERY FORM 

Contract: _ Name: SWL-TULSA 

• Code: SWOK Case No: MKF-OH 

Client Sample No: LD0425SC 

SDG No:33748 

1 SPIKE SAMPLE LCSD LCSD QC 1 

1 ADDED CONCENTRATION CONCENTRATION % LIMITS 1 

1 COMPOUND (ug/Kg) (ug/Kg) (ug/Kg) REC # 1 REC. 1 

1======================= ========= ============= ============= ========1========1 
1 HMX 9500 9'000 95 1 57-137 1 

I RDX 9500 7940 84 1 77-113 1 

1 INB 9500 6900 73 1 64-125 I 

1 DNB 9500 8490 89 1 82-118 1 

1 TETRYL 9500 6170 65 1 23-124 1 

I NB 9500 8160 86 1 69-143 I 

I TNT 9500 7550 80 1 75-118 1 
1 4ADNT 9500 7970 84 1 60-140 1 

1 2ADNT 9500 7790 82 1 60-140 1 

1 26DNT 9500 7710 81 1 78-117 1 

I 24 DNT 9500 7 8 30 82 1 7 4 -12 6 I 

1 2NT 9500 8140 86 1 78-123 1 

1 4NT 9500 8230 87 1 79-125 1 

1 3NT 9500 8400 88 1 78-121 1 

1- __________ I 1 .f Analyte recoveries out of QC Advisory Limits o 

• 



L, Name: SWL-TULSA 

') Code: SWOK 

3G 

SOIL EXPLOSIVE CONTROL SPIKE RECOVERY FORM 

Contract: 

Case No: MKF-OH SDG No:33748 

Client Sample No: LD0425SC 

SPIKE 1 SAMPLE 1 LCSD 1 LCSD QC 
ADDED 1 CONCENTRATION 1 CONCENTRATION 1 % LIMITS 

1 COMPOUND 1 (ug/Kg) 1 (ug/Kg) 1 (ug/Kg) 1 REC # 1 REC. 1 
1=======================1=========1=============1=============1========1========1 
1 PETN 1 3000 1 1 2-820 1 94 1 70-130 1 
I 1 I 1 I 1 1 

No of Analyte recoveries out of QC Advisory Limits o 

iO 



4C 

Lab Name: SWL-TULSA Contract: 

~ Sample ID: BL0425SC 

~ Code: SWOK Case No: MKF-OH SDG No:33748 

Matrix: (soil/water) Soil 

Date Extracted: 04/25/98 Extn. Method: SONC 

Date Analyzed (1) : 04/29/98 Date Analyzed(2) : 04/29/98 

Time Analyzed (1) : 19:06:25 Time Analyzed(2) : 02:27:20 

Instrument ID (1) : IN13 Instrument ID (2) : INI0 

LC Column ID (1) : CARB-06 LC Column ID (2) : LC-CN-I0 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES AND QC'S. 

I CUSTOMER 
1 SAMPLE NO. 
1==================== 

1 ILC0425SC 
2 LD0425SC 
3 MFA-ICS-555 
~ MFA-ICS-555-FD 
~ MFA-ICS-558 
.,.." MFA-ICS-560 

8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

page 1 

• 

LAB 
SAMPLE ID 

LC0425SC 
LD0425SC 
33748.03 
33748.06 
33748.07 
33748.09 

FORM IV 

DATE 1 DATE 
ANALYZED llANALYZED 2 
========== 

04/29/98 
04/29/98 
04/29/98 
04/29/98 
04/29/98 
04/30/98 

04/29/98 
04/29/98 
04/29/98 
04/29/98 



4C 

Lab Name: SWL-TULSA Contract: 

~~~ample ID: BL0425SC 

Lafrcode: SWOK Case No: MKF-OH SDG No:33748 

Matrix: (soil/water) Soil 

Date Extracted: 04/25/98 Extn. Method: SONC 

Date Analyzed (1): 04/29/98 Date Analyzed(2): 

Time Analyzed (1): 00:57:29 Time Analyzed(2): 

Instrument 10 (1): LC4 Instrument 10(2): 

LC Column ID (1): LC Column 10 (2): 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES AND QC'S. 

CUSTOMER 
1 SAMPLE NO. 
1==================== 

1 ILC0425SC 
2 ILD0425SC 
3 IMFA-ICS-555 
~ IMFA-ICS-555-FD 

) 
1 MFA-ICS-558 
IMFA-ICS-560 

7 1 
8 1 
9 1 
101 
111 
121 
131 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

page 1 

) 

LAB 
SAMPLE 10 

================== 

LC0425SC 
LD0425SC 
33748.03 
33748.06 
33748.07 
33748.09 

FORM IV 

DATE DATE 
ANALYZED 1 ANALYZED 2 
========== ========== 

04/29/98 
04/29/98 
04/29/98 
04/29/98 
04/29/98 
04/30/98 
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'b Name: 

lab Code: 

1D 
EXPLOSIVE ANALYSIS DATA SHEET 

SWL-TULSA Contract: 

EPA SAMPLE NO: 

I 
IMFA-ICS-555 

SWOK Case No:MKF-OH 
I __ ~~ __ -

SDG No: 33748 

Matrix: (soil/water) SOIL Lab Sample ID: 33748.03 

Sample Amt: 2g % Moisture 23.22 Date Received: 04/25/98 

Extraction Volume: 10ml Date Extracted: 04/25/98 

Extraction Method: SONC Date Analyzed: 04/29/98 
, 

GPC Cleanup: (Y/N) N Dilution Factor: 2.00 

CAS NO. 

2691-41-0 
121-82-4 
99-35-4 
99-65-0 
479-45-8 
98-95-3 
118-96-7 
1946-51-0 

I 35572-78-2 

~ 
606-20-2 
121-14-2 

I 88-72-2 
99-99-0 
99-08-1 

CONCENTRATION UNITS: 
COMPOUND (ug/L or ug/kg) ug/kg 

HMX----------------------------
RDX----------------------------
TNB----------------------------
DNB-----------------------------
TETRYL--------------------------
NB-----------------------------
TNT-----------------------------
4ADNT---------------------------
2ADNT---------------------------
26DNT---------------------------
24DNT---------------------------
2NT-----------------------------
4NT-----------------------------
3NT-----------------------------

4360 
90.2 
250 
250 
650 
260 
250 
186 
250 
260 
250 
250 
250 
250 

Q 

I 
IJ 
IU 
IU 
IU 
IU 
\U 
\J 
\U 
\U 
\U 
\U 
\U 
\U 

------- -------------------------- -------_\ 

SURROGATE "AMOONT "SPTKED (ug /kg dry wt. ') 
3,4-DNT 

FORM I 

• 

2'0'0'0 

.; "1 
1 , 



• LONG PLOT 

Injection F: <MC3> 5 SEX0429A,6,1 

Sample name ••••••••••••••••••••••••••• : MFA-ICS-S55 
Sample ID ••••••••••••••••••••••••••••• : 33748.03 
INST 10: IN13, COL. TYPE: ODS-II, 10: CARB-06, INJ:200,COL#1 

Acquired on 29-Apr-98 at 22:05:05 
Reported on 30-Apr-98 at 12:07:34 

9.0 10.0 11.0 

o 
12.0 13.0 14.0 15.0 

5 ~~~~~---------------------------~X 

10 

• 15 

1::::::==::=:=- 3, 4DNT 

20 

25 

• 

Page 1 

IIV 16.0 

18 



) 

J 

INJECTION REPORT 

Injection F: <MC3> 5 5EX0429A,6,1 

Acquired on 29-Apr-98 at 22:05:05 
Modified on 30-Apr-82 at 12:07:12 
Reported on 30-Apr-98 at 12:07:18 

ANALYSIS INFORMATION 

Analysis 10 ••••••• : EXP, GC200 
Analyst name •••••• : SS 

Page 1 

comment ••••••••••• : INST 10: IN13, COL. TYPE: ODS-II, 10: CARB-06,INJ:200,COL#1 
Number of samples.: 33 
Calibration file •• : 5EX0429 
Method file ••••••• : EXPLOS 
Method title •••••• : SW846-8330 

Last modified on 30-Apr-82 at 12:07:08 
Last modified on 30-Apr-82 at 11:46:20 

SAMPLE INFORMATION 

Sample name ••••••••••••••••••••••••••• : MFA-ICS-555 
Sample 10 ••••••••••••••••••••••••••••• : 33748.03 
Sample type ••••••••••••••••••••••••••• : Sample 
Sam.ple amount ......................... : 2. 0000 
Number of injections •••••••••••••••••• : 1 
Bottle Number ••••••••••••••••••••••••• : 1 

Dilution factor amounts: 
PERCENT MOISTURE •••••••••••••••••••••• : 0.000 

User factors: 
Volume (mL) ••••••••••••••••••••••••••• : 10.000 
Dilution •••••••••••••••••••••••••••••• : 2.000 
Amount (g or mL) •••••••••••••••••••••• : 2.000 

PEAK INFORMATION 

Peak 
1 
2 
5 
6 
7 

RT mins 
4.747 
7.056 

14.053 
15.259 
16.059 

Total 
Residual 

Hght uv 
4282 

85 
1147 

134 
165 

5813 
143 

Area uVs 
29930 

774 
20794 

2532 
3359 

57388 
2093 

ug/Kg 
4362.932 

90.239 
1939.722 

185.598 
179.815 

6758.306 
243.914 

Peak name 
HMX.:f 
RDX ,.--: 
3,4DNT-lr( 
4ADNT *':::-
2ADNT 

19 



• 

• 

• 

LONG PLOT 

Injection F: <MC3> 3 3CN0428A,4,1 

Sample name ••••••••••••••••••••••••••• : MFA-ICS-555 
Sample IO ••••••••••••••••••••••••••••• : 33748.03 
INST IO: IN10, COL. TYPE: LC-CN, IO: LC-CN-10, INJ:100, UV 

Acquired on 29-Apr-98 at 03:56:02 
Reported on 30-Apr-98 at 12:33:11 

5 

10 

15 

20 

C~:::=::::::::::::::;:=~ 3,4DNT 

HK)( 

Page 1 



) 

) 

, 

INJECTION REPORT 

Injection F: <MC3> 3 3CN0428A,4,1 

Acquired on 29-Apr-98 at 03:56:02 
Modified on 30-Apr-82 at 12:30:32 
Reported on 30-Apr-98 at 12:30:34 

ANALYSIS INFORMATION 

Analysis ID ••••••• : EXP, GC200 
Analyst name •••••• : SS 

Page 1 

comment ••.•.•••••• : INST ID: IN10, COL. TYPE: LC-CN, ID: LC-CN-10,INJ:100, UV 
Number of samples.: 29 
Calibration file •• : 3CN0428A 
Method file ••••••• : LCCN 
Method title •••••• : SW846-8330 

Last modified on 30-Apr-82 at 12:25:50 
Last modified on 30-Apr-82 at 12:29:52 

SAMPLE INFORMATION 

sample name ••••••••••••••••••••••••••• : MFA-ICS-555 
Sample ID ••.•.•••••••••.•••••••••••••• : 33748.03 
Sample type ••••••••.••••••••••••••.••• : Sample 
Sample amount ••••••••••••••••••••••••• : 2.0000 
Number of injections •••••••••••••••••• : 1 
Bottle Number ••••••••••••••••••••••••• : 1 

Dilution factor amounts: 
PERCENT MOISTURE •••••••••••••••••••••• : 0.000 

User factors: 
Volume (mL) ••••••••••••••••••••••••••• : 10.000 
Dilution •••••••••••••••.•••••••••••••• : 2.000 
Amount (g or mL) •••••••••••••••••••••• : 2.000 

PEAK INFORMATION 

Peak 
2 
4 
5 

RT mins 
8.219 

11. 227 
13.323 

Total 
Residual 

Hght uV 
1394 

155 
1145 

2694 
272 

Area uVs 
31053 

4479 
46545 

82077 
5007 

ug/Kg Peak name 
2315.642 3,4DNT 

307.430 TETRYL 
4411.820 HMX 

7034.891 
0.000 

r. 4 



• 

• 

• 

LONG PLOT 

Injection F: <MC3> 3 3CN0428A,4,1 

Sample name ••••••••••••••••••••••••••• : MFA-ICS-555 
Sample ID ••••••••••••••••••••••••••••• : 33748.03 
INST ID: IN10, COL. TYPE: LC-CN, ID: LC-CN-10, INJ:100, UV 

Acquired on 29-Apr-98 at 03:56:02 
Reported on 30-Apr-98 at 12:45:27 

B.O 9.0 

o 

5 

10 

15 

20 

10.0 11.0 

4ADNT c.:::========>- 2ADNT 

13.32 

Page 1 

12.0 mV 



) 

---

INJECTION REPORT 

Injection F: <MC3> 3 3CN0428A,4,1 

Acquired on 29-Apr-98 at 03:56:02 
Modified on 30-Apr-82 at 12:41:16 
Reported on 30-Apr-98 at 12:41:17 

ANALYSIS INFORMATION 

Analysis 10 ••••••• : EXP, GC200 
Analyst name •••••• : SS 

Page 1 

comment ••••••••••• : INST 10: IN10, COL. TYPE: LC-CN, 10: LC-CN-10, INJ: 100, UV 
Number of samples.: 29 
Calibration file •• : 3CN0428B 
Method file ••••••• : LCCN 
Method title •••••• : SW846-8330 

Last modified on 30-Apr-82 at 12:27:10 
Last modified on 30-Apr-82 at 12:29:52 

SAMPLE INFORMATION 

Sample name ••••••••••••••••••••••••••• : MFA-ICS-555 
Sample 10 •.••••••••••••••••••••••••••• : 33748.03 
Sample type •.••••••••••••••••••••••••• : Sample 
sample amount ••••••••••••••••••••••••• : 2.0000 
Number of injections •••••••••••••••••• : 1 
Bottle Number ••••••••••••••••••••••••• : 1 

Dilution factor amounts: 
PERCENT MOISTURE •••••••••••••••••••••• : O. 000 

User factors: 
Volume (mL) ••••••••••••••••••••••••••• : 10. 000 
Dilution •••••••••••••••••••••••••••••• : 2.000 
Amount (g or mL) •••••••••••••••••••••• : 2.000 

PEAK INFORMATION 

Peak 
1 
2 
3 

RT mins 
7.627 
8.219 
9.024 

Total 
Residual 

Hght uV 
198 

1394 
74 

1666 
1300 

Area uVs 
3494 

31053 
1513 

36060 
51024 

ug/Kg Peak name 
225.416 4ADNT 

1220.627 2ADNT 
114.729 RDX 

1560.772 
0.000 

, . 
. , .... 



10 
EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO: 

SWL-TULSA Contract: 
1 

IMFA-ICS-555 
1 ______ _ 

- ') Name: .ab Code: SWOK Case No:MKF-OH SDG No: 33748 

Matrix: (soil/water) SOIL Lab Sample 10: 33748.03 

Sample Amt: 2g % Moisture 23.22 . Date Received: 04/25/98 

Extraction Volume: 10ml Date Extracted: 04/27/98 

Extraction Method: SONC Date Analyzed: 04/29/98 

GPC Cleanup: (YIN) N Dilution Factor: 2.00 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg) ug/kg 

75-11-5 PETN---------------------------- 1 250 

• 

FORM I 

• 

Q 

IU 

24 



Injection Date 
Sample Name 
Acq Operator 

Acq. Method 
Analysis Method 
Last Changed 

PETN 

: Wed, 29. Apr. 1998 
33748.03 
SS 

Seq Line 
Vial No. 
Inj. No. 
Inj. Vol. 

042898.M 
C:\HPCHEM\1\METHODS\042898.M 
Thu, 30. Apr. 1998, 01:13:53 pm 

VW01 A, Wavelength=210 nm (0428981£)4280015.0) 

mAU 

40 

30 

20 

10 

0+-----, 

'. o 5 10 15 

· · 
· · 

20 

15 
15 

1 
200 I.d 

========================================================================~ 

Customized Report: extstd.frp 
========================================================================. 
Sorted By Signal 
Calib. Data Modified 
Multiplier 
Dilution 
Uncalibrated Peaks 

Signal Description 

Thu, 30. Apr. 1998,01:13:44 pm 
10.000000 
1.000000 
not reported 

VWDl A, Wavelength=210 nm 

I RT 
[min] I Type I Area I Amt/Area I Amount Name I 

rug/Kg] 
------------------------------------------------------------------

\ 
0.000\ 

14.023 PB I 0.00000 I 0.00000 I 0.00000 I PETN I 
12.23936 0.00000 0.00000 

Totals: 0.00000 

LC4 4/30/98 1:19:24 PM SS Page 9 of 36 



1D 
EXPLOSIVE ANALYSIS DATA SHEET 

SWL-TULSA Contract: 

EPA SAMPLE NO: 

I 
IMFA-ICS-555-FD - ~b Name: .ab Code: SWOK Case No:MKF-OH 
I __ -::-:::-c:=--,--__ 

SDG No: 33748 

Matrix: (soil/water) SOIL Lab Sample ID: 33748.06 

Sample Amt: 2g % Moisture 22.09 Date Received: 04/25/98 

Extraction Volume: 10ml Date Extracted: 04/25/98 

Extraction Method: SONC Date Analyzed: 04/29/98 

GPC Cleanup: (Y/N) N Dilution Factor: 2.00 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg) ug/kg 

2691-41-0 
121-82-4 
9g-35-4 
99-65-0 
479-45-8 
98-95-3 
118-96-7 
1946-51-0 

I 35572-78-2 
606-20-2 

8121-14-2 
~ 88-72-2 

I 99-99-0 
1 99-08-1 

HMX----------------------------
RDX----------------------------
TNB----------------------------
DNB----------------------------
TETRYL-------------------------
NB-----------------------------
TNT-----------------------------
4ADNT---------------------------
2ADNT---------------------------
26DNT---------------------------
24DNT---------------------------
2NT-----------------------------
4NT-----------------------------
3NT-----------------------------

5520 
1000 
250 
250 
650 
260 
250 
167 
250 
260 
250 
250 
250 
250 

1 ______ - ____________________________ _ 

SURROGATE AMOUNT SPIKED ~ug/kg drywt.' 
3,4-DNT 

FORM I 

• 

2000 

Q 
~PDDf-· FD 

2"3.5' 
U 
U 0 

U 0 

U 0 
U 0 
U 0 
J 10.7 
U 0 
U 0 
U 0 
U 0 
U 0 
U 0 



) 

) 

LONG PLOT 

Injection F: <MC3> 5 5EX0429A,7,1 

sample name ••••••••••••••••••••••••••• : MFA-ICS-555-FD 
Sample 10 ••••••••••••••••••••••••••••• : 33748.06 
INST 10: IN13, COL. TYPE: ODS-II, 10: CARB-06, INJ:200,COL#1 

Acquired on 
Reported on 

0 

5 

10 

15 

20 

25 

29-Apr-98 at 22:49:45 
30-Apr-98 at 11:52:11 

10 12 
I I 

~ 

:t RDX 

I 
j> 8.85 
-- 10.19 

-..... 3,4DNT 

K: 4ADNT 
lor" 2ADNT 

14 
I 

Page 1 

16 raY 
I 

HI'IX 



• 

• 

• 

INJECTION REPORT 

Injection F: <MC3> 5 5EX0429A,7,1 

Acquired on 29-Apr-98 at 22:49:45 
Modified on 30-Apr-82 at 11:47:06 
Reported on 30-Apr-98 at 11:47:08 

ANALYSIS INFORMATION 

Analysis ID ••••••• : EXP, GC200 
Analyst name •••••• : SS 

Page 1 

comment ..••••••••. : INST ID: IN13, COL. TYPE: ODS-II, ID: CARB-06,INJ:200,COL#1 
Number of samples.: 33 
Calibration file •• : 5EX0429 
Method file •.••••• : EXPLOS 
Method title •••••• : SW846-8330 

Last modified on 30-Apr-82 at 11:19:58 
Last modified on 30-Apr-82 at 11:46:20 

SAMPLE INFORMATION 

Sample name ••••••••••••••••••••••••••• : MFA-ICS-555-FD 
Sample ID ••••••••••••••••••••••••••••• : 33748.06 
Sample type •••.••••••••••••••••••••••• : Sample 
Sample amount ••••••••••••••••••••••••• : 2.0000 
Number of injections •••••••••••••••••• : 1 
Bottle Number ••••••••••••••••••••••••• : 1 

Dilution factor amounts: 
PERCENT MOISTURE •••••••••••••••••••••• : 0.000 

User factors: 
Volume (mL) ••••••••••••••••••••••••••• : 10.000 
Dilution ••••••••••••••••••••••••••.••• : 2.000 
Amount (g or mL) •••••••••••••••••••••• : 2.000 

PEAK INFORMATION 

Peak 
1 
2 
5 
6 
7 

RT mins 
4.747 
6.981 

13.829 
15.019 
15.840 

Total 
Residual 

Hght uV 
5337 

88 
1187 

109 
133 

6855 
136 

Area uvs 
37902 

808 
22513 

2278 
2898 

66399 
2009 

ug/Kg 
5525.021 

94.191 
2100.080 

166.996 
155.154 

8041.442 
234.171 

Peak name 
HMXt 
RDX 
3 4DNT'f , . ./ 

4ADNT7+-J 
2ADNT 



J 

LONG PLOT 

Injection F: <MC3> 3 3CN0428A,5,1 

Sample name ••••••••••••••••••••••••••• : MFA-ICS-555-FO 
Sample 10 •••••••••••••.••••••••••••••• : 33748.06 
INST 10: IN10, COL. TYPE: LC-CN, ID: LC-CN-10, INJ:100, UV 

Acquired on 29-Apr-98 at 04:40:24 
Reported on 30-Apr-98 at 12:32:42 

9.0 

o 

5 

10.0 11.0 

[=:::::::=======- 3,4DNT 

10 

HI1X 

15 

20 

Page 1 

12.0 ltV 



• 

• 

• 

INJECTION REPORT 

Injection F: <MC3> 3 3CN0428A,5,1 

Acquired on 29-Apr-98 at 04:40:24 
Modified on 30-Apr-82 at 12:30:48 
Reported on 30-Apr-98 at 12:30:48 

ANALYSIS INFORMATION 

Analysis ID ••••••• : EXP, GC200 
Analyst name •••••• : SS 

Page 1 

comment ••••••••••• : INST ID: INI0, COL. TYPE: LC-CN, ID: LC-CN-I0,INJ:I0b, UV 
Number of samples.: 29 
Calibration file •• : 3CN0428A 
Method file ••••••• : LCCN 
Method title •••••• : SW846-8330 

Last modified on 30-Apr-82 at 12:25:50 
Last modified on 30-Apr-82 at 12:29:52 

SAMPLE INFORMATION 

Sample name ••••••••••••••••••••••••••• : MFA-ICS-555-FD 
Sample ID ••••••••••••••••••••••••••••• : 33748.06 
Sample type ••••••••••••••••••••••••••• : Sample 
Sample amount ••••••••••••••••••••••••• : 2.0000 
Number of injections •••••••••••••••••• : 1 
Bott le Number ........................• : 1 

Dilution factor amounts: 
PERCENT MOISTURE •••••••••••••••••••••• : 0.000 

User factors: 
Volume (mL) ••••••••••••••••••••••••••• : 10.000 
Dilution •.•••••••••••••••••••••••••••• : 2.000 
Amount (g or mL) •••••••••••••••••••••• : 2.000 

PEAK INFORMATION 

Peak 
3 
5 
6 

RT mins 
8.208 

11.205 
13.275 

Total 
Residual 

Hght uV 
1318 

171 
1376 

2865 
275 

Area uVs 
30860 

5308 
59212 

95380 
5132 

ug/Kg Peak name 
2301.294 3,4DNT 

364.301 TETRYL 
5612.480 HMX 

8278.074 
0.000 

30 



LONG PLOT 

Injection F: <MC3> 3 3CN0428A,5,1 

Sample name ••••••••••••••••••••••••••• : MFA-ICS-555-FD 
Sample ID ••••••••••••••••••••••••••••• : 33748.06 
INST ID: IN10, COL. TYPE: LC-CN, ID: LC-CN-10, INJ:100, UV 

Acquired on 29-Apr-98 at 04:40:24 
Reported on 30-Apr-98 at 12:44:56 

9.0 

o 

5 

10 

15 

20 

10.0 11.0 

[=::~:::::=:;:::::::::::==- 2ADNT 

____ ---------- 13.27 

Page 1 

12.0 
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• 

• 

• 

INJECTION REPORT 

Injection F: <MC3> 3 3CN0428A,5,1 

Acquired on 29-Apr-98 at 04:40:24 
Modified on 30-Apr-82 at 12:41:30 
Reported on 30-Apr-98 at 12:41:30 

ANALYSIS INFORMATION 

Analysis ID ••••••• : EXP, GC200 
Analyst name •••••• : SS 

Page 1 

comment ••••••••••• : INST ID: IN10, COL. TYPE: LC-CN, ID: LC-CN-10,INJ:100, UV 
Number of samples.: 29 
Calibration file •• : 3CN0428B 
Method file ••••••• : LCCN 
Method title •••••• : SW846-8330 

Last modified on 30-Apr-82 at 12:27:10 
Last modified on 30-Apr-82 at 12:29:52 

SAMPLE INFORMATION 

Sample name ••••••••••••••••••••••••••• : MFA-ICS-555-FD 
Sample ID ••••••••••••••••••••••••••••• : 33748.06 
Sample type ••••••••••••••••••••••••••• : Sample 
sample amount ••••••••••••••••••••••••• : 2.0000 
Number of injections •••••••••••••••••• : 1 
Bott le Number ••••••••••••••••••••••••• : 1 

Dilution factor amounts: 
PERCENT MOISTURE •••••••••••••••••••••• : 0.000 

User factors: 
Volume (mL) ••••••••••••••••••••••••••• : 10.000 
·Di·lution •••••••••••••••••••••••••••••• : '2.000 
Amount (g or mL) •••••••••••••••••••••• : 2.000 

PEAK INFORMATION 

Peak 
1 
2 
3 
4 

RT mins 
6.827 
7.600 
8.208 
9.035 

Total 
Residual 

Hght uv 
37 

157 
1318 

81 

1593 
1547 

Area uVs 
528 

2852 
30860 

1752 

35993 
64520 

ug/Kg Peak name 
16.760 24DNT 

183.984 4ADNT 
1213.064 2ADNT 

132.861 RDX 

1546.669 
0.000 



10 
EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO: 

SWL-TULSA Contract: 
1 

IMFA-ICS-555-FD 
1 ____ ----

~ab Name: 

Lab Code: SWOK Case No:MKF-OH SDG No: 33748 

Matrix: (soil/water) SOIL Lab Sample 10: 33748.06 

Sample Amt: 2g % Moisture 22.09 Date Received: 04/25/98 

Extraction Volume: 10ml 

Extraction Method: SONC 

GPC Cleanup: (Y/N) N 

CAS NO. COMPOUND 

Date Extracted: 04/27/98 

Date Analyzed: 04/29/98 

Dilution Factor: 

CONCENTRATION UNITS: 
(ug/L or ug/kg) 

2.00 

ug/kg Q "RPDot 
-~75~--1~1~-~5~----PE-T-N--------------------------------------------------------1-2-5-0------IU--- () 

FORM I 



• 

• 

• 

Injection Date 
Sample Name 
Acq Operator 

Acq. Method 
Analysis Method 
Last Changed 

PETN 

Wed, 29. Apr. 1998 
33748.06 

: SS 

Seq Line 
Vial No. 
Inj. No. 
Inj. Vol. 

042898.M 
C:\HPCHEM\1\METHODS\042898.M 
Thu, 30. Apr. 1998, 01:13:53 pm 

VW01 A, Wavelength=210 nm (042898\04280016.0) 

mAU 

50 

40 

30 

20 

10 

0-+-----, 

" , 
o 5 10 15 20 

16 
16 

1 
200 pI 

======================================================================== 
Customized Report: extstd.frp 

========================================================================. 
Sorted By Signal 
Calib. Data Modified 
Multiplier 
Dilution 
Uncalibrated Peaks 

Signal Description 

. . 

Thu, 30. Apr. 1998,01:13:44 pm 
10.000000 
1.000000 
not reported 

VWD1 A, Wavelength=210 nm 

I RT 
[min] I Type I Area I Amt/Area I Amount Name I 

[ug/Kg] 
------------------------------------------------------------------

I 0.0001 
14.006 PB I 0.00000 I 0.00000 I 0.00000 I PETN I 

10.13148 0.00000 0.00000 

Totals: 0.00000 

LC4 4/30/98 1:19:24 PM SS Page 11 of 3E 
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CLIENT 
CASE 
SDG 
EPISODE(S) : 
FRACTION 
SAMPLE(S) 

• 

SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 West Albany • Broken Arrow, Oklahoma 74012 • Office (918) 251-2858 • Fax (918) 251-. 

MKF-OH 
NSWC CRANE 
33971 
33971 
EXPLOSIVES 
MFA-ICS-565, 
ICS-574FD 

SDG NARRATIVE 
June 10, 1998 

MFA-ICS-567, MFA-ICS-568, MFA-ICS-570, MFA-

This SDG consisted of 5 soil samples with applicable MS and MSD 
for explosives analysis. The samples, blanks and spikes were extracted 
and analyzed according to EPA protocol, SW-846, method 8330, REV. 0, 
1994. 

For soil samples, the percent moisture is determined by drying 
them at 105 0 C at the time of receipt. Additional portion of the 
samples is air-dried prior to analysis. The results are reported on 
the basis of the air-dried samples. For high-level water samples, 
direct injection method is used. For low-level water samples, salting 
out method is used. All of the extracts are diluted by a factor of two 
prior to analysis according to method 8330. The extracts are diluted 
in order to be the same consistency as the Mobile Phase: 

"P" flags were used when the appropriate compound with sufficient 
response exceeded 40% deviation, possibly due to interference in the 
quantitation or confirmation columns . 

• 
.,.... 1 
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Southwest Laboratory of Oklahoma, Inc. 
Title: Determination of PETN .in Soils and Waters by HPLC 

1.0 Scope and Application . 

o Series: SWL-OL-206 
Rev. No. 1.0 - 04/01198 

1.1 Method SW846-8330, Rev 0, published September 1994 is intended for the analysis of 
explosives residues by High Pressure Liquid Chromatography (HPLC). This Standard 
Operating Procedure (SOP) is used to determine the concentration of the following 
compound in a water, soil or sediment matrix: 

COMPOUND NAME ABBREVIA TION CAS NUMBER 

Pentaerythritol tetranitrate PEIN 75-11-5 

1.2 The subject analyte is used as an initiating agent and it is extremely sensitive to 
initiation. When weighing, homogenizing, or making stock solution for calibration 
standards, caution should be taken. This method is restricted to use by or under the 
supervision of analysts experienced in the use of HPLC, skilled in the interpretation of 
chromatograms, and experienced in handling explosive materials. Each analyst must 
demonstrate the ability to generate acceptable results with this method. 

1.3 The practical quantitation limits (PQL) of the target analyte is presented in Table 1. 

2.0 Summary of Method 

2.1 One extraction is performed for the nitroaromatics and nitramines (reference SOP SWL
OL-200) and PETN. All extracts are spiked with the surrogate 3,4 DNT. Extracts are 
fIrst analyzed at a wavelength of 254nm for the nitro aromatics and nitramines, then the 
wavelength is adjusted to 220nm and the extracts are reanalyzed for PETN. 

2.2 Aqueous samples are diluted 2X (v/v) with the appropriate solvent, flltered, separated on 
a spherisorb ODS-II reverse phase column (or equivalent) determined at 220 nm, and 
confIrmed on a LC-CN column. 

2.3 Soil and sediment samples are extracted using acetonitrile in an ultrasonic bath. The 
extracts are fIltered and diluted 2X (v/v) with 0.5 % calcium chloride/water. Refer to 
Section 7.0 for extraction procedure. 

3.0 Interferences 

3.1 Any material which are extracted from soil with acetonitrile, coeluted with the 
explosives through the HPLC column, which absorb UV radiation at 220 nm may cause 
interferences. 

Page 1 of 10 
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3.2 Carryover from analysis of a highly contaminated sample can result in an apparent 
contamination of the succeeding samples. This interference is minimized by re
analyzing heavily contaminated sample following dilution. 

4.0' Apparatus and Materials 

4.1 Primary HPLC System 

• 

• 

• 

• 

• 

Pump - HP Model 1050 quaternary system (or equivalent.) 

Column - Spherisorb ODS-II column (or equiValent) 

Detector - HP Model 1050 Variable UV (or equivalent.) 

Autosampler - HP Model 1050 autosampler (or equivalent.) 

Data System - VG Minichrom data system or equivalent. 

4.2 Confinnation HPLC System 

• Pump - Waters model 510 high pressure pump capable of 6000 psi at 10 
ml/min. or equivalent. 

• Column - Supelco LC-CN, 5 /lm, 25cm x 4.6mm ID (or equivalent). 

• Detector Waters model 486 variable wavelength detector (or equivalent). 

• Autosampler - Waters model 715 WISP or equivalent. 

• Data System - va Minichrom or equivalent. 

4.3 Other Equipment 

• NEY-300 Ultrasonic Bath equipped with drainage, that can hold water at room 
temperature to 35°C (or equivalent). The sonicator is kept covered during 
sonication to keep the samples in the dark. 

• BLUE M Convection Heating Oven with the temperature range of 0-300°C or 
equivalent. 

• Balance ± 0.0001 g. 

4.4 Materials 

• Filters - Gelman Accuspec CR 0.45 /lm filters for filtering extracts, or 
equivalent 

• Filters - Supelco Nylon 66 0.2 /lm x 47 mm membranes for filtering 
chromatographic solvents or equivalent. 

• Glass Pipettes - Class A, glass, 50 mL, 10 mL, 5 mL, 4 mL, 2 mL, 1 mL 

Page 2 of IO 
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• 

• 

• 

• 

• 

5.0 Reagents 

Vials - 15 mL, 20 mL, 40 ml, gl~ss, Teflon lined screw cap or crimp top. 

Syringes - 5 mL, 10 mL, glass or polypropylene. 

Volwnetric flasks - Class A-I 0 mL, 20 mL, 50 mL, 100 mL, 200 mL, 250 mL. 

Mortar and pestle. 

SMI pipetter - 50-250 JlL, and 10-60 JlL. 

5.1 HPLC grade chemicals shall be used in all tests. It is intended that all reagents shall 
confonn to the specifications of the Committee on Analytical Reagents of the American 
Chemical Society, where such specifications are available. Other grades may be used, 
provided it is first ascertained that the reagent is of sufficiently high purity to pennit its 
use without lowering the accuracy of the detennination. 

• Acetonitrile, CH3CN - HPLC grade. 

• Methanol, CH30H - HPLC grade. 

• Water, H20 - HPLC grade. 

5.2 Stock Standard Solutions. Analyte Standards obtained from AccuStandard (equivalent 
vendor) at 1000 Jlg/mL. 

• PETN - Standard Analytical Reference Material 

5.3 These immediate stock standard solutions are kept at 4°C in the dark for up to one year 
or shorter according to manufacturer expiration date. 

5.4 Intermediate stock standard solution is prepared from the immediate stock standard 
solution in methanol and the intennediate stock standard is refrigerated at 4±2°C and 
kept in the dark upon preparation for six months. 

5.5 Working Calibration Standards for soil matrices. 

5.5.1 Prepare 5 point working calibration standards fresh, if CCV response is ~15% 
by diluting the intennediate stock standards by 50:50 (v/v) with a 5 gIL (0.5%) 
Calcium Chloride/water and acetonitrile. Analyst judgement should determine 
if new calibration standards are required. 

5.5.2 Five-level calibration standards are prepared from the intennediate stock 
standard in the manner that the low level standard is at or near the MDL, and 
the upper extent of the high level standard is at the detector linear range. Each 
level is injected one time. 

Page 3 of 10 
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1700 West Albany • Broken Arrow, Oklahoma 74012 • Office (918) 251-2858 • Fax (918) 251-2';99 

CASE SUM:MARY: 

The surrogate (3,4DNT) was not detected in the sample MFA-ICS-568 
and its MS and MSD due to the concentration of the TNT peak. 
Therefore, no recovery was reported for the surrogate on the form 2E 
(the surrogate recovery form). The surrogate was diluted out in the 
50X dilution of these samples. 

Since some of the analytes were out of the QC' limits in the 
freshly prepared initial calibration standard, another initial 
calibration standard was prepared and these sample were re-analyzed. 
All of the analytes were within the QC limits under the new initial 
calibration standard. 

Due to non-homogeneity of the samples MFA-ICS-568MS and MFA-ICS
~68MSD, some of the analytes were out of the QC limits and %RPD limits 
~n these samples. 

All of the analytes were within the QC limits in the laboratory 
control spike (LCS) and the laboratory control spike duplicate (LCSD). 

To analyze PETN, LC ChemStation software was utilized. Unlike the 
VG software, the Response Factor in the ChemStation is calculated by 
dividing the concentration by the area. 

Multiplier = amount extracted/ final volume. Multiplier does not 
have any units. 

The following is an example of the calculation for the LC0516SD: 

Mean response factor * area of the sample * dilution * Multiplier 
= the concentration 

2.94 * 94.46 * 2 * 5 = 2777 ug/Kg 

'" ,. 'j 
.~ 



SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 West Albany • Broken Arrow, Oklahoma 74012 • Office (918) 251-2858 • Fax (918) 251-; 

The explosives referred to in the data package by the 
abbreviations found in method 8330 are as follows:' HMX (Octahydro-
1,3,S,7-tetranitro-1,3,S,7-tetrazocine), RDX (Hexahydro-1,3,S
trinitro-1,3,S-triazine), TNB (1,3,S-Trinitrobenzene), ONE (1,3-
Dinitrobenzene), Tetryl (Methyl-2,4,6-trinitrophenylnitramine), NE 
(Nitrobenzene), TNT (2,4,6- Trinitrotoluene), 240NT (2,4-
Dinitrotoluene), 260NT (2,6-0initrotoluene), 2NT (o-Nitrotoluene), 3NT 
m-Nitrotoluene), 4NT (p-Nitrotoluene) , PETN (Pentaerythritol 
tetranitrate), 2ADNT (2-Amino-4,6-dinitrotoluene), 4ADNT (4-
Amino-2,6-dinitrotoluene) . 

We use the following flags where appropriate. "J" - indicates a 
quantitated result, which is below the quantitation limit, but above 
the detection limit and has been confirmed by the second column. "E"-

•

'ndicates an out of range value, i.e., a peak that is off-scale or out 
f the linear calibration range of the detector. The value reported 

is not to be used. The sample must be diluted and re-run. "0"
indicates a value derived from a secondary dilution. "U" - indicates 
the compound that is undetected above the quantitation limit. "X"
indicates a comment which is explained in the case narrative. 

Shahria~za 

~h.-.. "'-
LC Supervisor 

• ,'\ .. '" ,) 



EXPLOSIVE 
Lab Name: SWL-TULSA 

2E 
SURROGATE RECOVERY FORM 
Contract: 

Lab Code: SWOK 

) 
Case No: MKF-OH SDG No:33971 

) 

page 1 

SAMPLE 
NUMBER 

===================== 

1 MFA-ICS-565 
2 MFA-ICS-567 
3 MFA-ICS-568 
4 MFA-ICS-568 50X 
5 MFA-ICS-568 MS 
6 MFA-ICS-568 MS SOX 
7 MFA-ICS-568 MSD 50X 
8 MFA-ICS-568 MSD 
9 MFA-ICS-570 

10 MFA-ICS-S74FD 
11 BL0516SC 
12 LC0516SC 
13 LD0516SC 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Sl = 3,4-DNT 

Sl OTHER 1 
# 1 

======= ======1 
105 0 1 
107 0 

0 
0 0 

0 
0 0 
0 0 

0 
95.6 0 
91. 5 0 
103 0 
102 0 
87.5 0 

# Column to be used to flag recovery values 
* Values outside of QC limits 
o Surrogates diluted out 

FORM II 

(60-140) 

... 1 01 
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SOIL EXPLOSIVE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY FORM 

Contract: 

I Name: SWL-TULSA 

L Code: SWOK Case No: MKF-OH 

Client Sample No: MFA-ICS-568 MSD 

SDG No:33971 

1 SPIKE SAMPLE 1 MS 1 MS QC 1 
1 ADDED CONCENTRATION 1 CONCENTRATION 1 % LIMITS 1 
1 COMPOUND (ug/Kg) (ug/Kg) 1 (ug/Kg) 1 REC #1 REC. 1 
1======================= ========= =============1=============1======== ========1 
1 HMX 9500 101000 1 135000 1 358* 54-128 1 
1 RDX 9500 650000 1 979000 1 3460* 66-109 1 
I TNB 9500 1050 1 10200 1 96 57-130 1 
I DNB 9500 1 8670 1 91 74-122 1 
1 TETRYL 9500 1 8440 1 89 32-119 1 
I NB 9500 1 9040 1 95 70-135 1 
I TNT 9500 661000 I 660000 1 11* 44-124 1 
I 4ADNT 9500 1 20300 1 214* 60-140 1 
1 2ADNT 9500 1 13300 1 140 60-140 1 
1 26DNT 9500 1 9080 1 96 58-125 1 
1 24DNT 9500 1 10600 1 112 59-120 1 
I 2NT 9500 1 9890 1 104 79-124 1 
1 4NT 9500 1 9040 1 95 74-128 1 
I 3NT 9500 1 8110 1 85 79-121 1 
I ______ 1 1 1 

~f Analyte recoveries out of QC Advisory Limits = 4 

1 SPIKE MSD MSD 1 
1 ADDED CONCENTRATION % % QC LIMITS 

I COMPOUND 1 (ug/Kg) (ug/Kg) REC #1 RPD#I RPD 
1=======================1========== ============= ========1=====1======== 
I HMX 1 9500 157000 589* 1 49*1 30 
I RDX 1 9500 1030000 4000* 1 14 1 30 
I TNB 1 9500 10000 94 1 2 1 30 
I DNB 1 9500 8660 91 I 0 1 45 
I TETRYL 1 9500 7980 84 1 6 1 30 
I NB 1 9500 9090 9 6 1 1 1 35 
I TNT 1 9500 4 68000 2030 * 1 198 * 1 30 
I 4ADNT 1 9500 19700 207* 1 3 1 40 
I 2ADNT 1 9500 13000 137 1 2 1 40 
I 2 6 DNT 1 9500 8 94 0 94 1 2 1 35 
1 24DNT 1 9500 10100 106 1 6 1 35 
I 2NT 1 9500 9870 104 1 0 1 35 
1 4NT 1 9500 8840 93 1 2 1 35 
I 3NT 1 9500 8100 85 1 0 1 35 

REC. 
======== 

54-128 
66-109 
57-130 
74-122 
32-119 
70-135 
44-124 
60-140 
60-140 
58-125 
59-120 
79-124 
74-128 
79-121 

1 1 ________________ I 1 _______ _ 

No of Analyte recoveries out of QC Advisory Limits 4 
No of RPD's out of QC Limits 2 

• ., ,- S 
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SOIL EXPLOSIVE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY FORM 

Name: SWL-TULSA Contract: 

Code: SWOK Case No: MKF-OH SDG No:33971 

Client Sample No: MFA-ICS-568 MSD 50X 

I SPIKE SAMPLE I MS MS I QC 
I ADDED CONCENTRATION I CONCENTRATION % I LIMITS 

1 COMPOUND I (ug/Kg) (ug/Kg) I (ug/Kg) REC #1 REC. 
1=======================1========= =============1============= ========1======== 
I HMX I 9500 107000 139000 337* I 54-128 
I RDX 9500 693000 1060000 3860*1 66-109 
I TNB 9500 9710 102 I 57-130 
I DNB 9500 9690 102 I 74-122 
I TETRYL 9500 7380 78 I 32-119 
I NB 9500 9290 98 I 70-135 
I TNT 9500 690000 685000 53 I 44-124 
I 4ADNT 9500 20600 217*1 60-140 
I 2ADNT 9500 13800 145*1 60-140 
I 26DNT 9500 8900 94 I 58-125 
I 24DNT 9500 8990 95 I 59-120 
I 2NT 9500 8440 89 I 79-124 
I 4NT 9500 8500 90 I 74-128 
I 3NT 9500 7020 74*1 79-121 
I 1 ______ __ 

~Of Analyte recoveries out of QC Advisory Limits 5 

I SPIKE I MSD I MSD 
I ADDED I CONCENTRATION I % % 

I COMPOUND I (ug/Kg) I (ug/Kg) I REC #1 RPD# 
1=======================1==========1=============1========1===== 
I HMX I 9500 I 159000 I 547* I 48* 

RDX I 9500 I 1080000 I 4070* I 5 
TNB I 9500 I 9020 I 95 I 7 
DNB I 9500 I 8540 I 90 I 13 
TETRYL I 9500 I 5970 I 63 I 21 
NB I 9500 I 8840 I 93 I 5 
TNT I 9500 I 473000 I 2280* I 191* 
4ADNT I 9500 I 17500 I 184* I 16 
2ADNT I 9500 I 10500 I 110 I 27 
26DNT I 9500 I 7000 I 74 I 24 
24DNT I 9500 I 8630 I 91 I 4 
2NT I 9500 I 8210 I 86 I 3 
4 NT I 9500 I 9100 I 96 I 7 
3NT I 9500 I 9100 I 96 I 26 

I 
QC LIMITS 
RPD REC. 

======== ======== 
30 54-128 
30 66-109 
30 57-130 
45 74-122 
30 32-119 
35 70-135 
30 44-124 
40 60-140 
40 60-140 
35 58-125 
35 59-120 
35 79-124 
35 74-128 
35 79-121 

-------------------_1 I I 1 _________ _ 

No of Analyte recoveries out of QC Advisory Limits 5 
No of RPD's out of QC Limits 2 

• 
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SOIL EXPLOSIVE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY FORM 

Contract: I Name: SWL-TULSA 

L Code: SWOK Case No: MKF-OH 

Client Sample No: MFA-ICS-568 

SDG No:33971 

1 SPIKE 1 SAMPLE 1 MS 1 MS QC 
1 ADDED 1 CONCENTRATION 1 CONCENTRATION 1 % LIMITS 

1 COMPOUND 1 (ug/Kg) 1 (ug/Kg) 1 (ug/Kg) 1 REC # 1 REC. 1 
1=======================1=========1=============1=============1========1========1 
1 PETN 1 3000 1 1 2800 1 93 1 70-130 1 
1 1 1 1 1 1 1 

No of Analyte recoveries out of QC Advisory Limits 0 

1 SPIKE 1 MSD 1 MSD 1 
1 ADDED 1 CONCENTRATION 1 % % QC LIMITS 

1 COMPOUND 1 (ug/Kg) 1 (ug/Kg) 1 REC #1 RPD#I RPD 1 REC. 1 
1=======================1==========1=============1========1=====1========1========1 
1 PETN 1 3000 1 2670 1 89 1 5 1 30 1 70-130 1 
1 1 1 1 1 1 1 1 

No of Analyte recoveries out of QC Advisory Limits 0 
No of RPD's out of QC Limits 0 

• 

• ....," '1 
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SOIL EXPLOSIVE CONTROL SPIKE RECOVERY FORM 

T')Name: SWL-TULSA 

~ Code: SWOK 

Contract: 

Case No: MKF-OH SDG No:33971 

Client Sample No: LC0516SC 

1 SPIKE 1 SAMPLE 1 LCS 1 LCS QC 
1 ADDED 1 CONCENTRATION 1 CONCENTRATION 1 % LIMITS 

1 COMPOUND (ug/Kg) 1 (ug/Kg) 1 (ug/Kg) 1 REC #1 REC. 1 
1======================= =========1=============1=============1========1========1 
1 HMX 9500 1 1 9560 1 101 1 57-137 1 
1 RDX 9500 1 9230 1 97 1 77-113 1 

TNB 9500 1 8950 1 94 1 64-125 1 
DNB 9500 1 9270 1 98 1 82-118 1 
TETRYL 9500 1 4700 1 50 1 23-124 1 
NB 9500 1 98 30 1 103 1 69 -14 3 1 
TNT 9500 1 7300 1 77 1 75-118 1 
4ADNT 9500 1 10500 1 110 1 60-140 1 
2ADNT 9500 1 9460 I" 100 1 60-140 1 
26DNT 9500 1 9010 1 95 1 78-117 1 
24DNT 9500 1 10100 1 106 1 74-126 1 
2NT 9500 1 9690 1 102 1 78-123 1 
4NT 9500 1 9400 1 99 1 79-125 1 
3NT 9500 1 8700 1 92 1 78-121 1 

_____________________ 1 1 1 1 

~f Analyte recoveries out of QC Advisory Limits 0 

. 8 



L~Name: SWL-TULSA 

L"" Code: SWOK 

3G 

SOIL EXPLOSIVE CONTROL SPIKE RECOVERY FORM 

Contract: 

Case No: MKF-OH SDG No:33971 

Client Sample No: LC0516SD 

1 SPIKE 1 SAMPLE 1 LCS 1 LCS QC 1 
1 ADDED 1 CONCENTRATION 1 CONCENTRATION 1 % LIMITS 1 

1 COMPOUND 1 (ug/Kg) 1 (ug/Kg) 1 (ug/Kg) 1 REC # 1 REC. 1 
1=======================1=========1=============1=============1========1========1 
1 PETN 1 3000 1 1 2780 1 93 1 70-130 1 
1 1 1 1 1 1 1 

No of Analyte recoveries out of QC Advisory Limits = 0 

• 

• 



I')Name: SWL-TULSA 

~.... Code: SWOK 

3G 

SOIL EXPLOSIVE CONTROL SPIKE RECOVERY FORM 

Contract: 

Case No: MKF-OH SDG No:33971 

Client Sample No: LD0516SC 

1 SPIKE 1 SAMPLE 1 LCSD 1 LCSD QC 
1 ADDED 1 CONCENTRATION 1 CONCENTRATION 1 % LIMITS 

COMPOUND 1 (ug/Kg) (ug/Kg) 1 (ug/Kg) 1 REC # 1 REC. 
=======================1========= =============1=============1========1======== 

HMX 9500 1 94 7 0 1 100 1 57 -13 7 
RDX 9500 1 9140 1 96 1 77-113 
TNB 9500 1 8990 1 95 1 64-125 
DNB 9500 9190 1 97 1 82-118 
TETRYL 9500 5650 1 60 1 23-124 
NB 9500 9440 1 99 1 69-143 
TNT 9500 7460 1 79 1 75-118 
4ADNT 9500 9970 1 105 1 60-140 
2ADNT 9500 9380 1 99 1 60-140 
26DNT 9500 8960 1 94 1 78-117 
24DNT 9500 10100 1 106 1 74-126 
2NT 9500 9600 1 101 1 78-123 
4NT 9500 9360 1 99 1 79-125 
3NT 9500 8550 1 90 1 78-121 

__________________________________________ ------------1 1 ______ _ 

~f Analyte recoveries out of QC Advisory Limits 0 

... ,- 10 



L~Name: SWL-TULSA 

LJIlf Code: SWOK 

3G 

SOIL EXPLOSIVE CONTROL SPIKE RECOVERY FORM 

Contract: 

Case No: MKF-OH SDG No:33971 

Client Sample No: LD0516SD 

1 SPIKE 1 SAMPLE 1 LCSD 1 LCSD QC 
1 ADDED 1 CONCENTRATION 1 CONCENTRATION 1 % LIMITS 

1 COMPOUND 1 (ug/Kg) 1 (ug/Kg) 1 (ug/Kg) 1 REC # 1 REC. 1 
1=======================1=========1=============1=============1========1========1 
1 PETN 1 3000 1 1 2740 1 91 1 70-130 1 
1 1 1 1 1 1 1 

No of Analyte recoveries out of QC Advisory Limits 0 

• 

• ... .. 11 



4C 

Lab Name: SWL-TULSA Contract: 

:). Sample ID: BLOS16SC 

L Code: SWOK Case No: MKF-OH SDG No:33971 

Matrix: ( soil/water) Soil 

Date Extracted: OS/16/98 Extn. Method: SONC 

Date Analyzed (1) : 06/06/98 Date Analyzed (2) : OS/24/98 

Time Analyzed (1) : 09:06:SS Time Analyzed(2): 04:S7:33 

Instrument ID (1) : IN13 Instrument ID(2) : IN10 

LC Column ID (1) : CARB-08 LC Column ID (2) : LC-CN-09 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES AND QC'S. 

CUSTOMER 1 LAB DATE DATE 
1 SAMPLE NO. 1 SAMPLE ID ANALYZED 11ANALYZED 21 
1====================1================== ==========1==========1 

1 ILC0516SC ILCOS16SC 06/06/98 1 
2 ILDOS16SC ILDOS16SC 06/06/98 1 
3 IMFA-ICS-S6S 133971.01 06/06/98 I 
4 MFA-ICS-S67 133971.03 06/06/98 1 

~ 
MFA-ICS-S68 133971.04 06/06/98 I 
MFA-ICS-S68 SOX 133971.04DL 06/06/98 I 
MFA-ICS-S68 MS 133971.0SMS 06/06/98 I 

8 MFA-ICS-S68 MS SOX 133971.0SMSDL 06/06/98 I 
9 MFA-ICS-S68 MSD 133971.06MSD 06/06/98 1 
10 MFA-ICS-S68 MSD SOX 133971.06MDDL 06/06/98 I 
11 MFA-ICS-S70 133971.08 06/06/98 I 
12 MFA-ICS-S74FD 133971.14 06/06/98 1 
13 1 I 
14 1 1 
IS I 
16 1 

171 I 
181 1 
191 1 
20 I 1 

211 I 
221 I 
231 1 
241 I 
2S1 I 

OS/24/98 
OS/24/98 
OS/24/98 
OS/2S/98 

OS/24/98 
OS/24/98 

1 ____________________________________________ 1 ________ _ 

page 1 
FORM IV 

) 
k t" 1.2 



4C 

Lab Name: SWL-TULSA Contract: 

L~sample ID: BL0516SD 

L~code: SWOK Case No: MKF-OH SDG No:33971 

Matrix: (soil/water) Soil 

Date Extracted: 05/16/98 Extn. Method: SONC 

Date Analyzed (1): OS/22/98 Date Analyzed(2) : 

Time Analyzed (1): 01:03:31 Time Analyzed(2) : 

Instrument ID (1): LC4 Instrument ID(2): 

LC Column ID (1): LC Column ID (2): 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES AND QC'S. 

CUSTOMER 
SAMPLE NO. 

==================== 

1 LC0516SD 
2 LD0516SD 
3 MFA-ICS-565 
4 MFA-ICS-567 

.. 

MFA-ICS-568 
MFA-ICS-568 
MFA-ICS-568 

8 MFA-ICS-570 
9 MFA-ICS-574FD 
10 
11 
121 
131 
141 
151 
161 
171 
181 
191 
201 
211 
221 
231 
241 
251 

LAB I DATE DATE 
SAMPLE ID IANALYZED 11ANALYZED 2 

==================1==========1========== 
LC0516SD I OS/22/98 I 
LD0516SD I OS/22/98 I 
33971.01 I OS/22/98 I 
33971.03 I OS/22/98 
33971.04 I OS/22/98 
33971.05MS OS/22/98 
33971.06MSD OS/22/98 
33971.08 OS/22/98 
33971.14 OS/22/98 

1 ____________________________________________________ __ 

page 1 
FORM IV 

• "" ,. 13 



1D 
EXPLOSIVE ANALYSIS DATA SHEET 

1 

EPA SAMPLE NO: 

~b Name: 

«'b Code: 

SWL-TULSA Contract: 

SWOK Case No:MKF-OH 

IMFA-ICS-570 
1_--::-:::-"-.,,..... __ -

SDG No: 33971 

Matrix: (soil/water) SOIL Lab Sample ID: 33971.08 

Sample Amt: 2g % Moisture 15.80 Date Received: 05/15/98 

Extraction Volume: 10ml Date Extracted: 05/16/98 

Extraction Method: SONC Date Analyzed: 06/06/98 

GPC Cleanup: (YIN) N Dilution Factor: 2.00 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg) ug/kg 

2691-41-0 HMX----------------------------- 2030 IJ 
121-82-4 RDX----------------------------- 6800 1 

99-35-4 TNB----------------------------- 250 IU 
99-65-0 DNB----------------------------- 250 IU 
479-45-8 TETRYL-------------------------- 650 IU 
98-95-3 NB------------------------------ 260 IU 
118-96-7 TNT----------------------------- 1060 1 

1946-51-0 4ADNT--------------------------- 250 IU 
1 35572-78-2 2ADNT--------------------------- 250 IU 

~
606-20-2 26DNT--------------------------- 260 IU 
121-14-2 24DNT--------------------------- 250 IU 
88-72-2 2NT----------------------------- 250 IU 

1 99-99-0 4NT----------------------------- 250 IU 
1 99-08-1 3NT----------------------------- 250 IU 
1 ______ - _________________________ 1 

SURROGATE AMOUNT SPIKED (ug/kg dry wt.) 
3,4-DNT 

FORM I 

__ I 

2000 

Q 

,. 
" n (-4.,'1 



• 

• 

• 

LONG PLOT 

Injection F: <MC3> 5 5EX0605B,15,1 

Sample name ••••••••••••••••••••••••••• : MFA-ICS-570 
Sample ID ••••••••••••••••••••••••••••• : 33971.08 
INST ID: IN13, COL. TYPE: ODS-II, ID: CARS-08, INJ:200,COL#1 

Acquired on 06-Jun-98 at 20:28:17 
Reported on 08-Jun-98 at 12:31:44 

o 

5 

10 

9.0 
I 

10.0 

J 
:r-' 

b 
V 

-
6.65 

11.0 
I 

: 6.85 

12.0 
I 

HIIX 

15 l=:====~~;;. 3,4DNT TNT ..... 

20 

25 

4ADNT 
2ADNT 

13.0 
I 

14.0 
I 

Page 1 

1~.0 

RDX 



, 

, 

Page 1 

INJECTION REPORT 

Injection F: <MC3> 5 5EX0605B,15,1 

Acquired on 06-Jun-98 at 20:28:17 
Modified on 08-Jun-82 at 12:04:48 
Reported on 08-Jun-98 at 12:04:45 

ANALYSIS INFORMATION 

Analysis ID ••••••• : EXP, GC200 
Analyst name •••••• : SS 
comment ••••••••••• : INST ID: IN13, COL. TYPE: ODS-II, ID: CARB-08,INJ:200,COL#1 
Number of samples.: 18 
Calibration file •• : 5EX0605 Last modified on 08-Jun-82 at 12:01:06 
Method file ••••••• : EXPLOS Last modified on 08-Jun-82 at 12:04:36 
Method title •••••• : SW846-8330 

SAMPLE INFORMATION 

Sample name ••••••••••••••••••••••••••• : MFA-ICS-570 
Sample ID ••••••••••••••••••••••••••••• : 33971.08 
Sample type ••••••••••••••••••••••••••• : Sample 
Sample amount ••••••••••••••••••••••••• : 2.0000 
Number of injections •••••••••••••••••• : 1 
Bot t le Number ••••••••••••••••••••••••• : 1 

Dilution factor amounts: 
PERCENT MOISTURE •••••••••••••••••••••• : 0.000 

User factors: 
Volume (mL) ••••••••••••••••••••••••••• : 10.000 
Dilution •••••••••••••••••••••••••••••• : 2.000 
Amount (g or mL) •••••••••••••••••••••• : 2.000 

PEAK INFORMATION. 

Peak RT mins 
1 4.912 
4 7.461 
5 15.072 
6 15.467 
7 16.437 
8 17.355 

Total 
Residual 

H ht uv 
1783 
4209 
1105 
1136 

56 
37 

8326 
401 

Area uVs 
14893 
65308 
21042 
24718 

1201 
920 

128082 
6126 

u K 
2029.044 
6802.938 
1912.874 
1056.307 

88.576 
49.893 

11939.632 
834.658 

~) 0 



• 

• 

• 

LONG PLOT 

Injection F: <MC3> 3 3CN0523A,6,1 

sample name ••••••••••••••••••••••••••• : MFA-ICS-570 
sample ID ••••••••••••••••••••••••••••• : 33971.08 
INST ID: INI0, COL. TYPE: LC-CN, ID: LC-CN-09, INJ:I00,UV 

Acquired on 24-May-98 at 08:39:18 
Reported on 04-Jun-98 at 14:41:04 

9.0 10.0 

o 

4.49 
5 

11.0 

r======::::~=- 3,4DNT 

10 

11.17 

HHX 
15 

20 

12.0 

TNT 

Page 1 

13.0 

9.48 

5 r 



J 

) 

J 

INJECTION REPORT 

Injection F: <MC3> 3 3CN0523A,6,1 

Acquired on 24-May-98 at 08:39:18 
Modified on 04-Jun-82 at 14:27:30 
Reported on 04-Jun-98 at 14:27:29 

ANALYSIS INFORMATION 

Analysis 10 •.••••• : EXP, GC200 
Analyst name ••.••• : SS 

Page 1 

comment ••..••••••• : INST 10: IN10, COL. TYPE: LC-CN, 10: LC-CN-09,INJ:100, UV 
Number of samples.: 31 
Calibration file •• : 3CN0523A 
Method file ••••••• : LCCN 
Method title •••••• : SW846-8330 

Last modified on 04-Jun-82 at 14:23:36 
Last modified on 04-Jun-82 at 13:16:44 

SAMPLE INFORMATION 

Sample name •.••••••••••.••••••.••••••• : MFA-ICS-570 
Sample 10 ...••••••.••.•.•••..••••.•••• : 33971.08 
Sample type .•..•••••..•••...••••..•••• : Sample 
Sample amount •••••••.••••••••••••••••• : 2.0000 
Number of injections •••••••••••••••••• : 1 
Bottle Number ••••.•••••••••••••••••••• : 1 

Dilution factor amounts: 
PERCENT MOISTURE •••••.•••••••••••••••• : 0.000 

User factors: 
Volume (mL) ••••••••••••••••••••••••••• : 10.000 
Dilution ••.••••••••••••••••••••••••••• : 2.000 
Amount (g or mL) •••••••••••••••••••••• : 2.000 

PEAK INFORMATION 

Peak 
2 
3 
4 
7 

RT mins 
6.219 
7.429 
8.549 

14.491 

Total 
Residual 

Hght uv 
106 

1631 
1239 

538 

3514 
2907 

Area uVs 
1916 

38936 
31874 
21516 

94242 
94956 

ug/Kg Peak name 
75.930 TNB 

1483.288 TNT 
2186.162 3,4DNT 
2109.425 HMX 

5854.805 
0.000 

52 



• 

• 

• 

LONG PLOT 

Injection F: <MC3> 3 3CN0523A,6,1 

Sample name ••••••••••••••••••••••••••• : MFA-ICS-570 
Sample IO ••••••••••••••••••••••••••••• : 33971.08 
INST IO: IN10, COL. TYPE: LC-CN, IO: LC-CN-09, INJ:l00,UV 

Acquired on 24-May-98 at 08:39:18 
Reported on 04-Jun-98 at 15:13:20 

9.0 10.0 

5 

10 

15 

20 

11.0 12.0 

7.43 

2ADNT 

Page 1 

13.0 mV 

RDX 

53 
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INJECTION REPORT 

Injection F: <MC3> 3 3CN0523A,6,1 

Acquired on 24-May-98 at 08:39:18 
Modified on 04-Jun-82 at 14:48:36 
Reported on 04-Jun-98 at 14:48:35 

ANALYSIS INFORMATION 

Analysis ID •.••••• : EXP, GC200 
Analyst name •••••• : SS 

Page 1 

comment •••..•.•••• : INST ID: IN10, COL. TYPE: LC-CN, ID: LC-CN-09,INJ:l00, UV 
Number of samples.: 31 
Calibration file •• : 3CN0523B 
Method file ••••••• : LCCN 
Method title •.•••• : SW846-8330 

Last modified on 04-Jun-82 at 14:45:44 
Last modified on 04-Jun-82 at 14:45:54 

SAMPLE INFORMATION 

Sample 
Sample 
Sample 
sample 

name ••••••••••••••••••••••••••• : MFA-ICS-570 
ID ••.•••.•••••.•••••••••••.•••• : 33971.08 
type •••••.•.•••.••••.•••••••••• : 
amount ......................•.• : 

Number of injections •••••••••••••••••• : 
Bottle Number ••••••••••••••••••••••••• : 

Dilution factor amounts: 

Sample 
2.0000 
1 
1 

PERCENT MOISTURE •.•••••••••••••••••••• : 0.000 

User factors: 
Volume (mL) ••••••••••••••••••••••••••• : 10.000 
Dilution •••••••••••••••••••••••••••••• : 2.000 
Amount (g or mL) •••••••••••••••••••••• : 2.000 

PEAK INFORMATION 

Peak RT mins Hght uV Area uVs ug/Kg Peak name 
4 8.549 
5 9.483 

Total 
Residual 

1239 
2584 

3823 
2598 

31874 
80131 

112005 
77194 

1174.005 2ADNT 
5399.636 RDX 

6573.641 
0.000 

~., 



10 
EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO: 

SWL-TULSA Contract: 
I 
IMFA-ICS-570 
1 ______ _ 

li/£b Name: .b Code: SWOK Case No:MKF-OH SDG No: 33971 

Matrix: (soil/water) SOIL Lab Sample 10: 33971.08 

Sample Amt: 2g % Moisture 15.80 Date Received: 05/15/98 

Extraction Volume: 10ml Date Extracted: 05/16/98 

Extraction Method: SONC Date Analyzed: OS/22/98 

GPC Cleanup: (Y/N) N Dilution Factor: 2.00 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg) ug/kg 

75-11-5 PETN---------------------------- I 250 

• 

FORM I 

• 

Q 

IU 



) 

Sample Name 
Acq Operator 

Acq. Method 
Analysis Method 
Last Changed 

PETN SOIL 

mAU 

25 

20 

15 

10 

5 

o 

33971.08 
SS 

Vial No. 
Inj. No. 
Inj. Vol. 

052198.M 
C:\HPCHEM\1\METHODS\052198.M 
Sat, 6. Jun. 1998, 05:35:59 pm 

10 15 20 

21 
1 

200 p.l 

========================================================================= 
Customized Report: extstd.frp 

========================================================================= 
Sorted By Signal 
Calib. Data Modified 
Multiplier 
Dilution 
Uncalibrated Peaks 

Sat, 6. Jun. 1998, 05:30:47 pm 
5.000000 
2.000000 
not reported 

Signal Description VWD1 A, Wavelength=210 nm 

I RT 
[min] I Type I 

1 0.0001 

Totals: 

Area I Amt/Area I 
0.000001 0.000001 

Amount 
rug/Kg] 

O.OOOOOIPETN 

0.00000 

Name 

========================================================================: 
*** End of Report *** 

r: r' • ..1 ) 

LC4 6/6/98 5:38:14 PM SS Page 13 of 19 



10 
EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO: 

Mb Name: .b Code: 

SWL-TULSA Contract: 
I 
IMFA-ICS-574FD 

SWOK Case No:MKF-OH 
I __ ~~:--_-

SDG No: 33971 

Matrix: (soil/water) SOIL Lab Sample 10: 33971.14 

Sample Amt: 2g % Moisture 16.58 Date Received: 05/15/98 

Extraction Volume: 10ml Date Extracted: 05/16/98 

Extraction Method: SONC Date Analyzed: 06/06/98 

GPC Cleanup: (Y/N) N Dilution Factor: 2.00 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg) ug/kg 

2691-41-0 
121-82-4 
99-35-4 
99-65-0 
479-45-8 
98-95-3 
118-96-7 
1946-51-0 

I 35572-78-2 

~
606-20-2 

121-14-2 
88-72-2 

I 99-99-0 
I 99-08-1 

HMX----------------------------
RDX----------------------------
TNB----------------------------
DNB-----------------------------
TETRYL--------------------------
NB-----------------------------
TNT-----------------------------
4ADNT---------------------------
2ADNT---------------------------
26DNT---------------------------
24DNT---------------------------
2NT-----------------------------
4NT-----------------------------
3NT-----------------------------

1890 
18900 
250 
250 
650 
260 
1390 
250 
250 
260 
250 
250 
250 
250 

1 ______ - ________________________________________ __ 

SURROGATE AMOUNT SPIKED (ug/kg dry wt.) 
3,4-DNT 

FORM I 

• 

2000 

Q 
PPDo-t F.D 

IJ I 7.1 
I I C) y, 2 
IU I 0 
IU 10 
IU 10 
IU 10 
I I 2(0, Cj 
IU 10 
IU 10 
IU 10 
IU I() 
IU 10 
IU 10 
IU 10 
I I 

5~ 



) 
LONG PLOT 

Injection F: <MC3> 5 5EX0605B,16,1 

sample name ••••••••••••••••••••••••••• : MFA-ICS-574FD 
sample ID ••••••••••••••••••••••••••••• : 33971.14 
INST ID: IN13, COL. TYPE: ODS-II, ID: CARB-OS, INJ:200,COL#1 

Acquired 
Reported 

0 

5 

10 

15 

20 

25 

on 06-Jun-9S at 21:12:57 
on 08-Jun-9S at 12:32:07 

10 12 14 
I 

F" 
HHX 

t::;:::~::.- 3,4DNT : TNT 
Jr' 

} 4ADNT : 16.64 
, 2ADNT 

I 
16 18 , 2? I I 

Page 1 

22 mV 24 
I I 

RDX 

5R 



• 

• 

• 

INJECTION REPORT 

Injection F: <MC3> 5 5EX0605B,16,1 

Acquired on 06-Jun-9S at 21:12:57 
Modified on OS-Jun-S2 at 12:05:06 
Reported on OS-Jun-9S at 12:05:04 

ANALYSIS INFORMATION 

Analysis 10 ••••••• : EXP, GC200 
Analyst name •••••• : SS 

Page 1 

comment ••••••••••• : INST 10: IN13, COL. TYPE: ODS-II, 10: CARB-OS,INJ:200,COL#1 
Number of samples.: IS 
Calibration file •• : 5EX0605 Last modified on OS-Jun-S2 at 12:01:06 
Method file ••••••• : EXPLOS Last modified on OS-Jun-S2 at 12:04:36 
Method title •••••• : SWS46-S330 

SAMPLE INFORMATION 

Sample name ••••••••••••••••••••••••••• : MFA-ICS-574FD 
Sample 10 ••••••••••••••••••••••••••••• : 33971.14 
Sample type ••••••••••••••••••••••••••• : Sample 
Sample amount ••••••••••••••••••.•••••• : 2.0000 
Number of injections ••••••••••.••••••• : 1 
Bot t Ie Number ••••••••••••••••••••••••• : 1 

Dilution factor amounts: 
PERCENT MOISTURE ••••••••••••••••••.••• : 0.000 

User factors: 
Volume (mL) ••••••••••••••••••••••••••• : 10.000 
Dilution •••••••••••••••••••••••••••••• : 2.000 
Amount (g or mL) •••••••••••••••••••••• : 2.000 

PEAK INFORMATION 

Peak RT mins 
1 4.907 
2 7.456 
3 14.987 
4 15.397 
5 16.363 
7 17.312 

Total 
Residual 

H ht uV 
1662 

12070 
1103 
1477 

108 
92 

16512 
41 

Area uVs 
13860 

181276 
20129 
32433 

2250 
2233 

252182 
251 

u K 
1888.317 

18882.887 
1829.917 
1386.043 

165.925 
121.104 2ADNT 

24274.191 
18.514 
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, LONG PLOT 

Injection F: <MC3> 3 3CN0523A,7,1 

sample name ••••••••••••••••••••••••••• : MFA-ICS-574FO 
Sample 10 •••••••••••••••••.••••••••••• : 33971.14 
INST 10: IN10, COL. TYPE: LC-CN, ID: LC-CN-09, INJ:100,UV 

Acquired on 24-May-98 at 09:23:40 
Reported on 04-Jun-98 at 14:41:28 

10 12 14 16 18 mV 20 
I I I I I I 

0 

( 

5 

P TNB 

TNT 

k::: 
~ 3,4DNT 

9.47 
10 ...... 

15 
PHI1X 

20 

• 
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INJECTION REPORT 

Injection F: <MC3> 3 3CNOS23A,7,1 

Acquired on 24-May-98 at 09:23:40 
Modified on 04-Jun-82 at 14:27:44 
Reported on 04-Jun-98 at 14:27:44 

ANALYSIS INFORMATION 

Analysis 10 .•••••• : EXP, GC200 
Analyst name •••••• : SS 

Page 1 

comment ••••••••••• : INST 10: IN10, COL. TYPE: LC-CN, 10: LC-CN-09,INJ:l00, UV 
Number of samples.: 31 
Calibration file •• : 3CNOS23A Last modified on 04-Jun-82 at 14:23:36 
Method file ••••••• : LCCN Last modified on 04-Jun-82 at 13:16:44 
Method title •••••• : SW846-8330 

SAMPLE INFORMATION 

sample name ••••••••••••••••••••••••••• : MFA-ICS-S74FD 
sample 10 ••••••••••••••••••••••••••••• : 33971.14 
Sample type •••••••••••.••••••••••••••• : sample 
Sample amount •••••••..•••••••••••••••• : 2.0000 
Number of injections ••••••..•••••.•••• : 1 
Bottle Number ••••••••••••••••••••••.•• : 1 

Dilution factor amounts: 
PERCENT MOISTURE •••••••••••••••••••••• : 0.000 

User factors: 
Volume (mL) ••••••••••••••••••••••••••• : 10.000 
Dilution .•••.••••••••••••.••••.••••••• : 2.000 
Amount (g or mL) •••••••••••••••••••••• : 2.000 

PEAK INFORMATION 

Peak 
1 
2 
3 
5 

RT mins 
6.224 
7.419 
8.539 

14.453 

Total 
Residual 

Hght uV 
159 

2127 
1341 

542 

4169 
8061 

Area uVs 
3032 

45095 
33318 
21312 

102756 
245945 

ug/Kg Peak name 
120.160 TNB 

1717.902 TNT 
2285.151 3,4DNT 
2089.417 HMX 

6212.631 
0.000 

6J 
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, 

LONG PLOT 

Injection F: <MC3> 3 3CN0523A,7,1 

Sample name •.•••••••••.••••••••••••••• : MFA-ICS-574FO 
Sample 10 ••.•••••••.••••.••••••••••••• : 33971.14 
INST 10: IN10, COL. TYPE: LC-CN, ID: LC-CN-09, INJ:100,UV 

Acquired on 24-May-98 at 09:23:40 
Reported on 04-Jun-98 at 15:13:44 

10 12 14 1,6 
I , , 

0 

5 

P 6.22 

7.42 

k:: 
~ 2ADNT 

10 .... 

15 
V 14.45 

20 

Page 1 

1,8 mV 20 , 
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INJECTION REPORT 

Injection F: <MC3> 3 3CN0523A,7,1 

Acquired on 24-May-98 at 09:23:40 
Modified on 04-Jun-82 at 14:48:48 
Reported on 04-Jun-98 at 14:48:48 

ANALYSIS INFORMATION 

Analysis ID ••••••. : EXP, GC200 
Analyst name •••••• : SS 

Page 1 

comment ••••••••••. : INST ID: IN10, COL. TYPE: LC-CN, ID: LC-CN-09,INJ:l00, UV 
Number of samples.: 31 
Calibration file •• : 3CN0523B Last modified on 04-Jun-82 at 14:45:44 
Method file ••••••• : LCCN Last modified on 04-Jun-82 at 14:45:54 
Method title •••••• : SW846-8330 

SAMPLE INFORMATION 

sample name •.•••••••••••.••••••••••••• : MFA-ICS-574FD 
Sample ID •••••••••••••.••••••••••••••• : 33971.14 
Sample type ••••••••••••.•••.•••••••••• : Sample 
Sample amount ••••••••••••••••••••••••• : 2.0000 
Number of injections •••••.•••••••••••• : 1 
Bottle Number ••••••••••••••••••••••••• : 1 

Dilution factor amounts: 
PERCENT MOISTURE .•••••••••••••.••••••• : 0.000 

User factors: 
Volume (mL) ••••••••••••••••••••••••••• : 10.000 
Dilution .•.••••••••••••.••••••••••••.• : 2.000 
Amount (g or mL) •••••••••••••••••••••• : 2.000 

PEAK INFORMATION 

Peak RT mins 
3 8.539 
4 9.467 

Total 
Residual 

Hght uV 
1341 
8061 

9402 
2828 

Area uVs 
33318 

245945 

279262 
69439 

ug/Kg Peak name 
1227.164 2ADNT 

16573.102 RDX 

17800.266 
0.000 

63 



1D 
EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO: 

SWL-TULSA Contract: 
1 

IMFA-ICS-574FD 
1 ______ _ 

Lab Name: 

lb Code: SWOK Case No:MKF-OH SDG No: 33971 

Matrix: (soil/water) SOIL Lab Sample ID: 33971.14 

Sample Amt: 2g % Moisture 16.58 Date Received: 05/15/98 

Extraction Volume: 10ml Date Extracted: 05/16/98 

Extraction Method: SONC Date Analyzed: OS/22/98 

GPC Cleanup: (Y/N) N Dilution Factor: 2.00 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg) ug/kg 

75-11-5 PETN---------------------------- 1 250 

) 

FORM I 

Q 

IU 



• 

• 

• 

Sample Name 33971.14 Vial No. 22 
Acq Operator SS Inj. No. 1 

Inj. Vol. 200 III 

Acq. Method 052198.M 
Analysis Method C:\HPCHEM\1\METHODS\052198.M 
Last Changed Sat, 6 . Jun. 1998, 05:35:59 pm 

PETN SOIL 

mAU 

80 

70 

60 

50 

40 

30 

20 

10 

0 

10 15 20 

========================================================================: 
Customized Report: extstd.frp 

========================================================================: 
Sorted By Signal 
Calib. Data Modified 
MUltiplier 
Dilution 
Uncalibrated Peaks 

Sat, 6. Jun. 1998, 05:30:47 pm 
5.000000 
2.000000 
not reported 

Signal Description VWD1 A, Wavelength=210 nm 

I RT 
[min] 

I 0.0001 

Totals: 

Area I Amt/Area I 
0.000001 0.000001 

Amount 
[ug/Kg] 

o.ooooolpETN 

0.00000 

Name 

======================================================================== 
*** End of Report *** 

LC4 6/6/98 5:38:14 PM SS Page 14 of 15 







) 

80 

ANALYTICAL SEQUENCE SUMMARY 

Lab Name: SOUTHWEST LABORATORY OF OKLAHOMA 

Lab Code: SWOK Case No: MKF-OH 
Instrument 10: IN13 

SOG No: 33971 
Column 10: CARB-08 

Dates of Anlayses: 06/05/98 to 06/06/98 

1================================================================ 
1 CLIENT 1 LAB 1 DATE 1 TIME 
1 SAMPLE ID 1 SAMPLE ID 1 ANALYZED 1 ANALYZED 
1================================================================ 
IINST. BLK. 1 INST.BLK. 06/05/98, 1 18:12 
1------------------------1--------------- -----------1-----------
IEXP L1 SOIL STD 1 2-296:IA1 06/05/98 1 20:26 
1------------------------1--------------- -----------1-----------
IEXP L2 SOIL STO 1 2-295:IA2 06/05/98 1 21:11 
1------------------------1--------------- -----------1-----------
1 EXP L3 SOIL STD 1 2-294: IA3 06/05/98 1 21: 56 
1------------------------1--------------- -----------1-----------
IEXP L4 SOIL STD 1 2-293:IA4 06/05/98 1 22:40 
1------------------------1--------------- -----------1-----------
IEXP L5 SOIL STD 2-292:IA5 06/05/98 1 23:25 
------------------------ --------------- -----------1-----------
EXP L3 SOIL STD 2-294:CA1 06/06/98 1 07:37 
------------------------ --------------- -----------1-----------
BL0516SC BL0516SC 106/06/98 1 09:06 
------------------------ --------------- -----------1-----------
LC0516SC LC0516SC 06/06/98 1 11:26 
------------------------ --------------- -----------1-----------
LD0516SC L00516SC 06/06/98 1 12:10 
------------------------ --------------- -----------1-----------
EXP L3 SOIL STD 2-294:CA2 06/06/98 1 12:55 
------------------------ --------------- -----------1-----------
MFA-ICS-565 33971.01 06/06/98 1 14:24 
------------------------1--------------- -----------1-----------
MFA-ICS-567 1 33971.03 06/06/98 1 15:09 
------------------------1--------------- -----------1-----------
MFA-ICS-568 1 33971.04 06/06/98 1 15:54 
------------------------1--------------- -----------1-----------
MFA-ICS-568 SOX 1 33971.04DL 06/06/98 1 16:38 
------------------------1--------------- -----------1-----------
MFA-ICS-568 MS 1 33971.05MS 106/06/98 1 17:23 
------------------------1---------------1-----------1-----------
MFA-ICS-568 MS SOX 1 33971.05MSDL 106/06/98 1 18:08 
------------------------1---------------1-----------1-----------
MFA-ICS-568 MSD 1 33971.06MSO 106/06/98 1 18:53 
------------------------I---------------I-----------I~----------

MFA-ICS-568 MSD SOX 1 33971.06MDDL 106/06/98 1 19: 37 
------------------------I---------------I-----~-----I-----------

page 1 
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8D 

ANALYTICAL SEQUENCE SUMMARY 

Lab Name: SOUTHWEST LABORATORY OF OKLAHOMA 

Lab Code: SWOK 
Instrument ID: IN13 

Case No: MKF-OH 

Dates of Anlayses: 06/05/98 to 06/06/98 

SDG No: 33971 
Column ID: CARB-08 

================================================================ 

CLIENT 
SAMPLE ID 

LAB 
SAMPLE ID 

DATE 1 TIME 
ANALYZED 1 ANALYZED 

================================================================ 

MFA-ICS-570 1 33971.08 106/06/98 1 20:28 
------------------------I---------------I--------~--I-----------
MFA-ICS-574FD 1 33971.14 106/06/98 1 21:12 
------------------------1---------------1-----------1-----------
EXP L3 STD 1 2-294:CA3 106/06/98 1 22:42 
------------------------1---------------1-----------1-----------

1 1 1 
------------------------1---------------1-----------1-----------

1 1 1 
------------------------1---------------1-----------1-----------

1 

------------------------ ---------------1----------- -----------
1 

------------------------ ---------------1----------- -----------
1 

1------------------------ ---------------1----------- -----------1 
1 1 

------------------------ ---------------1----------- -----------1 
1 1 

------------------------ ---------------1----------- -----------1 
1 1 

------------------------ ---------------1----------- -----------1 
1 

-----------1 
1 

-----------1 
1 

------------------------1--------------- ----------- -----------
1 

------------------------1--------------- ----------- -----------
1 

------------------------1--------------- ----------- -----------
1 1 
1------------------------1--------------- ----------- -----------

page 2 
FORM VIII 

... ~. 6"7 



) 

80 

ANALYTICAL SEQUENCE SUMMARY 

Lab Name: SOUTHWEST LABORATORY OF OKLAHOMA 

Lab Code: SWOK Case No: MKF-OH 
Instrument 10: LC4 

Dates of Anlayses: OS/21/98 to OS/22/98 

SDG No: 33971 
Column 10: 

================================================================1 
CLIENT I LAB I DATE I TIME I 

SAMPLE 10 I SAMPLE 10 I ANALYZED I ANALYZED I 
================================================================1 
instrument blank instrument blaIOS/21/98' 20:S0 I 
------------------------ ---------------1----------- -----------1 
L1 2-214:IA1 L1 2-214:IA1 IOS/21/98 22:14 I 
------------------------ ---------------1----------- -----------1 
L2 2-213:IA2 L2 2-213:IA2 IOS/21/98 22:42 I 
------------------------ ---------------1----------- -----------1 
L3 2-224:IA3 L3 2-224:IA3 IOS/21/98 23:10 
------------------------ ---------------1----------- -----------

IL4 2-211:IA4 L4 2-211:IA4 IOS/21/98 23:39 
1------------------------ ---------------1----------- -----------
ILS 2-18S:IAS LS 2-18S:IAS IOS/22/98 00:07 
1------------------------ ---------------1----------- -----------
IICV 2-223:CA1 ICV 2-223:CA1 IOS/22/98 00:3S 
1------------------------ ---------------1----------- -----------
IBLOS16SD BLOS16SD IOS/22/98 01:03 
1------------------------ ---------------1----------- -----------
ILCOS16SD LCOS16SD IOS/22/98 01:S9 
1------------------------ ---------------1----------- -----------
ILDOS16SD LDOS16SD IOS/22/98 02:27 
1------------------------ ---------------1----------- -----------
IMFA-ICS-S6S 33971.01 IOS/22/98 02:S6 I 
1------------------------ ---------------1----------- -----------1 
IMFA-ICS-S67 33971.03 IOS/22/98 03:24 I 
1------------------------ --------------- ----------- -----------
IMFA-ICS-S68 33971.04 OS/22/98 03:S2 
I-----------------------~ --------------- ----------- -----------
IMFA-ICS-S68 33971.0SMS OS/22/98 04:20 
1------------------------ --------------- ----------- -----------
IMFA-ICS-S68 33971.06MSD OS/22/98 04:48 
1------------------------ --------------- ----------- -----------
IL3 2-224:CA2 L3 2-224:CA2 OS/22/98 OS:16 
1------------------------ --------------- ----------- -----------
IMFA-ICS-S70 33971.08 OS/22/98 06:13 
1------------------------ --------------- ----------- -----------
IMFA-ICS-S74FD 33971.14 OS/22/98 06:41 
1------------------------ --------------- ----------- ~----------I 
IL3 2-224:CA3 L3 2-224:CA3 OS/22/98 09:30 I 
1------------------------ --------------- ----------- -----------1 
page 1 
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ANALYTICAL SEQUENCE SUMMARY 

Lab Name: SOUTHWEST LABORATORY OF OKLAHOMA 

Lab Code: SWOK 
Instrument ID: IN10 

Case No: MKF-OH 

Dates of Anlayses: OS/23/98 to OS/25/98 

SDG No: 33971 
Column ID: LC-CN-09 

1================================================================ 
I CLIENT I LAB I DATE I TIME 
I SAMPLE ID I SAMPLE ID I ANALYZED I ANALYZED 
1================================================================ 
I INST. BLK. I INST. BLK. 105/23/98 19: 20 
I------------------------I---------------I-------~--- -----------
IEXP L1A STD I 2-231:IA1 105/23/98 21:34 
1------------------------1---------------1----------- -----------
IEXP L2A STD I 2-230:IA2 105/23/98 22:18 
1------------------------1---------------1----------- -----------
IEXP L3A STD I 2-229:IA3 105/23/98 23:02 
1------------------------1---------------1----------- -----------
IEXP L4A STD I 2-228:IA4 105/23/98 23:47 
1------------------------1---------------1----------- -----------
IEXP L5A STD I 2-227:IA5 105/24/98 00:31 
1------------------------1---------------1----------- -----------
IEXP L1B STD I 1-236:IB1 105/24/98 01:15 
1------------------------1---------------1----------- -----------
IEXP L2B STD I 2-235:IB2 105/24/98 02:00 
------------------------1---------------1----------- -----------
EXP L3B STD I 2-234: IB3 105/24/98 02: 44 
------------------------1---------------1----------- -----------
EXP L4B STD I 2-233: IB4 105/24/98 I 03: 28 
------------------------1---------------1----------- -----------1 
EXP L5B STD I 2-232: IB5 105/24/98 04: 13 
------------------------1---------------1----------- -----------
BL0516SC I BL0516SC 105/24/98 04:57 
------------------------1---------------1----------- -----------
MFA-ICS-565 I 33971.01 105/24/98 06:26 
------------------------1---------------1----------- -----------
MFA-ICS-567 I 33971.03 105/24/98 07:10 
------------------------1---------------1----------- -----------
MFA-ICS-568 I 33971.04 105/24/98 07:54 
1------------------------1---------------1----------- -----------
IMFA-ICS-570 I 33971.08 105/24/98 08:39 
1------------------------1---------------1----------- -----------
IMFA-ICS-574FD I 33971.14 105/24/98 09:23 
1------------------------1---------------1----------- -----------
IEXP L3A STD I 2-229:CA1 105/24/98 I 11:36 
1------------------------1---------------1-----------1-----------
IEXP L3B STD I 2-234:CB1 105/24/98 J 12:21 
1------------------------1---------------1-----------1-----------

page 2 
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ANALYTICAL SEQUENCE SUMMARY 

Lab Name: SOUTHWEST LABORATORY OF OKLAHOMA 

Lab Code: SWOK 
Instrument ID: IN10 

Case No: MKF-OH SDG No: 33971 
Column ID: LC-CN-09 

Dates of Anlayses: OS/23/98 to OS/25/98 

1================================================================1 
I CLIENT I LAB I DATE I TIME I 
I SAMPLE ID I SAMPLE ID I ANALYZED I ANALYZED I 
1================================================================1 
IEXP L3A STD 12-229:CA3 105/25/98 I 02:24 I 
1------------------------1---------------�-------,---�-----------1 

1 EXP L3B STD I 2-234: CB3 105/25/98 I 03: 08 
1------------------------1---------------1-----------1-----------
IMFA-ICS-568 SOX I 33971.04DL 105/25/98 I 06:50 
1------------------------1---------------1-----------1-----------
I EXP L3A STD I 2-229:CA4 105/25/98 I 07 :34 
1------------------------ ---------------1-----------1-----------
IEXP L3B STD 2-234:CB4 105/25/98 I 08:19 
1------------------------ ---------------1-----------1-----------
1 I I 
1------------------------ ---------------1-----------1-----------
1 I 
1------------------------ --------------- -----------1-----------
1 1 
1------------------------ --------------- -----------1-----------
1 I 
1------------------------ --------------- -----------1-----------
I I 
1------------------------ --------------- -----------1-----------
I I 
1------------------------1--------------- -----------1-----------
I I I 
1------------------------1--------------- ----------- -----------
I I 
1------------------------1---------------1----------- --------~--I 
1 I I 
1------------------------1--------------- ----------- -----------1 
I I I 
1------------------------1--------------- ----------- -----------1 
I I I 
1------------------------1--------------- ----------- -----------1 
I I I 
1------------------------1--------------- ----------- -----------1 
I I I 
1------------------------1--------------- ----------- -----------1 
I I ~ I 
1------------------------1--------------- -----------1-----------1 
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CALIBRATION FACTOR DATA 
FORM 9A-l 

EXPLOSIVE CALIBRATION - METHOD SWS46-S330 
Tnstrument 10: IN13 »lumn 10 CARB-OS 

Injection File Name Level 1 
Injection File Name Level 2 
Injection File Name Level 3 
Injection File Name Level 4 
Injection File Name Level 5 

Calibration Date 
Number of Calibration Levels: 
Line forced thru zero 
Calculation Method 

Inj 1 
5EX0605,4 
5EX0605,5 
5EX0605,6 
5EX060S,7 
5EX0605,S 

06/05/199S 
5 

Yes 
Area 

, , 

COMPONENT Area ICAL FACTOR I Area ICAL FACTOR I Area ICAL FACTOR I 
NAME Level 11 Levell I Level 21 Level 2 I Level 31 Level 3 I 

IHMX 3700 365 89797 3541 2438081 369 
IRDX 2057 487 50198 4751 1311791 475 
ITNB 2742 908 72890 9641 1972501 1001 
IDNB 1968 1215 55458 13661 1488321 1409 
ITETRYL 2239 602 64967 6991 1542941 638 
INB 2592 785 74251 9011 1965731 919 
13,4-DNT 2614 515 68198 5381 1879961 570 
ITNT 2706 1002 79824 11811 2124961 1207 
14ADNT 1316 558 40494 6841 110370 I 717 
12ADNT 1947 825 54469 920 I 1453691 944 
I 26DNT 2549 657 65723 6761 1759231 693 
I 24DNT 2585 1095 67593 11421 1829061 1188 
12NT 1678 496 45111 5331 1171801 533 

~ 
1385 410 39413 4661 1038371 472 
1788 555 51500 6411 1376831 656 

Area ICAL FACTOR I Area ICAL FACTO 
Level 41 Level 4 I Level 51 Level 5 

3608611 365 5065921 38 
1938241 470 270410 I 49 
2937481 992 4093461 103 
219646 1387 3069651 H. 
256963 706 3468671 7; 
292141 907 3940511 9: 
272586 550 3816091 5-
317829 1204 4425471 12 
161020 694 2264471 7 
215977 931 3042441 9 
261260 688 3691941 7 
269838 1163 3853751 12 
177593 538 2456731 5 
156437 474 2197511 4 
207780 662 2865041 6 

.. , 
t 



CALIBRATION FACTOR DATA 
FORM 9B 

EXPLOSIVE CALIBRATION - METHOD SW846-8330 
Instrument ID: IN13 

~lumn ID CARB-08 

Inj 1 
Injection File Name Level 1 5EX0605,4 
Injection File Name Level 2 5EX0605,5 
Injection File Name Level 3 5EX0605,6 
Injection File Name Level 4 5EX0605,7 
Injection File Name Level 5 5EX0605,8 

Calibration Date 06/05/1998 
Number of Calibration Levels: 5 
Line forced thru zero Yes 
Calculation Method Area 

Component 
Name 

Mean I % RSD I Corr. I Slope I Intercept I 

HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
3,4-DNT 
'T'l\'T 

.~ 
26DNT 
24DNT 
2NT 
4NT 
3NT 

• 

I Cal Factor I I Coeff. I area/amt I 

3671 
4801 
9811 

13651 
6721 
8861 
5501 

11701 
6781 
9221 
6891 

11681 
5321 
4641 
6401 

2.981 
1. 881 
4.971 
6.541 
7.421 
6.381 
4.621 
8.371 

10.321 
6.491 
3.881 
4.941 
4.201 
7.121 
7.801 

0.999301 
0.999491 
0.999441 
0.999541 
0.998411 
0.999971 
0.999341 
0.999491 
0.999191 
0.999101 
0.999051 
0.998651 
0.999551 
0.999201 
0.999591 

3761 
4831 

10191 
14231 

7031 
9141 
5681 

12331 
7201 
9641 
7111 

12151 
5481 
4881 
6741 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
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CALIBRATION FACTOR DATA 
FORM 9C 

Initial Calibration Date: 
r~ntinuing Calibration #: 
lLtinuing Cal Date 
~tinuing Cal Level 
Instrument ID 
Column ID 
Injection File Name 
Calculation Mode 

06/05/1998 
1 
06/06/1998 
3 
IN13 
CARB-08 
5EX0605A,11 
Area 

--------------------------------------------------------------------------------
Component I Response I Cont CF I Init CF I %D I Init CF I %D 

Name I Cont Std I I Mean I I Slope I 
---------------------------------------------------------~----------------------

IHMX 2387201 3621 3671 1.501 3761 3.70 
IRDX 1285941 4661 480 2.941 4831 3.51 
ITNB 1913981 9721 981 0.961 10191 4.63 
IDNB 1443431 1367 1365 0.141 14231 3.95 
ITETRYL 1398901 578 672 14.001 7031 17.81 
INB 1945551 909 886 2.641 9141 0.49 
13,4-DNT 1849341 560 550 1.901 5681 1. 31 
ITNT 2091751 1188 1170 1. 551 12331 3.63 
14ADNT 1098531 713 678 5.291 7201 0.87 
12ADNT 1421221 923 922 0.141 9641 4.26 
126DNT 1741431 686 689 0.431 7111 3.61 
124DNT 1790511 1163 1168 0.441 12151 4.30 
12NT 1186731 539 532 1. 441 5481 1. 65 
14NT 1046971 476 464 2.511 4881 2.42 
, ~"'JT 

~ 
1353301 644 640 0.741 6741 4.32 

73 



CALXBRATXON FACTOR DATA 
FORM 9C 

Initial Calibration Oate: 
r~ntinuing Calibration #: e tinUing Cal Oate 

tinuing Cal Level 
Instrument 10 
Column 10 
Injection File Name 
Calculation Mode 

06/05/1998 
2 
06/06/1998 
3 
IN13 
CARB-08 
5EX0605B,5 
Area 

--------------------------------------------------------------------------------
Component I Response I Cont CF I Init CF I %0 I Init CF I %0 

Name I Cont Std I I Mean I I Slope I 
---------------------------------------------------------t----------------------
IHMX 239401 3631 367 1. 22 376 3.43 
IRDX 127718 4631 480 3.60 483 4.17 
ITNB 191797 9741 981 0.75 1019 4.43 
IDNB 146307 13851 1365 1. 50 1423 2.65 
ITETRYL 147589 6101 672 9.26 703 13.29 
INB 195840 9151 886 3.32 914 0.17 
13,4-0NT 183502 5561 550 loll 568 2.07 
ITNT 210576 11961 1170 2.23 1233 2.99 
14ADNT 109180 7091 678 4.64 720 1. 48 
12ADNT 142658 9261 922 0.52 964 3.90 
126DNT l74088 6851 689 0.46 711 3.64 
1240NT l79271 11641 1168 0.32 1215 4.18 
12NT 118762 5401 532 1.521 548 1. 571 
14NT 105203 4781 464 3.011 488 1. 951 
. ··'n • 136734 6511 640 1. 781 674 3.331 

• 



CALIBRATION FACTOR DATA 
FORM 9C 

Initial Calibration Date: 
r~~tinuing Calibration #: 
~tinuing Cal Date 
~tinuing Cal Level 
Instrument 10 
Column 10 
Injection File Name 
Calculation Mode 

06/05/1998 
3 
06/06/1998 
3 
IN13 
CARB-08 
5EX0605B,18 
Area 

--------------------------------------------------------------------------------
Component I Response I Cont CF I Init CF I %0 I Init CF I %0 

Name I Cont Std I I Mean I I Slope I 
---------------------------------------------------------~----------------------, 
IHMX 2683551 407 3671 10.721 376 8.25 
IRDX 1437611 521 4801 8.511 483 7.87 
ITNB 2126531 1079 9811 10.041 1019 5.96 
IDNB 1631401 1545 13651 13.181 1423 8.56 
ITETRYL 1510901 624 6721 7.111 703 11. 23 
INB 2124451 993 8861 12.081 914 8.66 
13,4-DNT 2075771 629 5501 14.371 568 10.78 
ITNT 2346631 1333 1170 I 13.931 1233 8.11 
14ADNT 1258211 817 6781 20.591 720 13.54 
12ADNT 1632101 1060 9221 15.001 964 9.95 
126DNT 1949751 768 6891 11.481 711 7.92 
124DNT 2014411 1308 11681 12.011 1215 7.66 
12NT 1258411 572 5321 7.571 548 4.29 
14NT 1111981 505 4641 8.881 488 3.64 
, . 'TT 

.J 
1444971 688 6401 7.561 674 2.16 
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EXPLOSIVE 

eljection volume = 

Amount Units 

COMPONENT 
NAME 

IHMX 
IRDX 
ITNB 
IDNB 
ITETRYL 
INB 
13,4-DNT 
ITNT 
14ADNT 
12ADNT 
126DNT 
124DNT 
12NT 
14NT 
13NT 

e 

e 

CALIBRATION FACTOR DATA 
FOIU! 9D 

CALIBRATION - METHOD SW846-8330 

200uL 

ng 

IAMT ON COLIAMT ON COLIAMT ON COLIAMT ON COLIAMT ON COLI 
I Level 11 Level 21 Level 31 Level 41 Level 51 

10.1401 
4.2201 
3.0201 
1. 620 I 
3.7201 
3.3001 
5.0801 
2.7001 
2.3601 
2.3601 
3.8801 
2.3601 
3.3801 
3.3801 
3.2201 

254.0001 
105.6001 

75.6001 
40.6001 
93.0001 
82.4001 

126.8001 
67.6001 
59.2001 
59.2001 
97.2001 
59.2001 
84.6001 
84.6001 
80.4001 

660.000 
276.000 
197.000 
105.600 " 
242.000 
214.000 
330.000 
176.000 
154.000 
154.000 
254.000 
154.000 
220.000 
220.0001 
210.0001 

990.000 
412.000 
296.000 
158.400 
364.000 
322.000 
496.000 
264.000 
232.000 
232.000 
380.000 
232.000 
330.000 
330.000 
314.000 

1320.000 
550.000 
394.000 
212.000 
484.000 
430.000 
660.000 
352.000 
308.000 
308.000 
506.000 
308.000 
440.000 
440.000 
418.000 

..,,, 
I ,) 



EXPLOSIVE 

)strument 10 : 
1umn 10 : 

Calibration Date 

CALXBRATXON FACTOR DATA 
FOIU« 9E 

CALIBRATION - METHOD SW846-8330 

IN13 
CARB-08 

06/05/1998 
Number of Calibration Levels: 5 

COMPONENT 
NAME 

IHMX 
IRDX 
ITNB 
IDNB 
ITETRYL 
INB 
13,4-DNT 
ITNT 
14ADNT 
12ADNT 
126DNT 
124DNT 
12NT 
14NT 
13NT 

• COMPONENT 
~ NAME 

IHMX 
IRDX 
ITNB 
IDNB 
ITETRYL 
INB 
13,4-DNT 
ITNT 
14ADNT 
12ADNT 
126DNT 
124DNT 
12NT 
14NT 
13NT 

IHMX 
IRDX 

COMPONENT 
NAME 

I
~B 

JB 
ETRYL 

INB 
13,4-DNT 
ITNT 

RT RT RT RT 
Level 1 Level 2 Level 3 Level 4 

4.90 4.911 4.901 4.891 
7.46 7.461 7.451 7.421 
9.91 9.931 9.90 I : 9.861 

12.16 12.181 12.161 12.091 
12.96 12.981 12.941 12.851 
13.77 13.781 13.761 13.681 
15.07 15.071 15.041 14.921 
15.44 15.471 15.441 15.331 
16.43 16.441 16.411 16.281 
17.36 17.391 17.361 17.221 
18.11 18.101 18.061 17.931 
18.80 18.801 18.761 18.621 
21. 83 21. 891 21. 84 I 21. 651 
23.42 23.431 23.361 23.151 
25.13 25.211 25.131 24.901 

RT RT RT 
ICont CAl ICont CA2 ICont CA3 

4.911 
7.461 
9.911 

12.171 
12.971 
13.761 
15.041 
15.451 
16.431 
17.381 
18.061 
18.751 
21. 791 
23.311 
25.091 

AVE RT 

4.901 
7.451 
9.901 

12.151 
12.941 
13.751 
15.031 
15.431 

4.891 
7.421 
9.881 

12.131 
12.921 
13.721 
14.991 
15.401 
16.371 
17.311 
18.011 
18.701 
21. 731 
23.251 
25.001 

4.921 
7.491 
9.951 

12.211 
13.011 
13.821 
15.101 
15.491 
16.481 
17.431 
18.131 
18.831 
21.911 
23.451 
25.231 

STD_DEV I 3X SO I AVE+-3X SO 
I I 

0.0141 
0.0261 
0.0301 
0.0371 
0.0481 
0.0441 
0.0581 
0.0491 

0.04314.86 - 4.94 
0.07817.37 - 7.52 
0.09119.81 - 9.99 
0.112112.04 - 12.26 
0.145112.80 -_ 1133 .. 6q89 
0.131113.62 
0.173114.85 - 15.20 
0.148115.28 - 15.58 

RT 
Level 5 

4.88 
7.42 
9.87 

12.12 
12.91 
13.72 
15.00 
15.41 
16.37 
17.33 
18.03 
18.73 
21. 78 
23.29 
25.05 
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\4ADNT 
\2ADNT 
\ 26DNT 
\24DNT 
\2NT 
\lH-JT e T 

e 

e 

16.40\ 
17.35\ 
18.05\ 
18.75\ 
21. 80 \ 
23.331 
25.091 

0.0611 
0.062\ 
0.066\ 
0.0671 
0.0851 
0.1011 
0.1111 

0.183\16.22 - 16.58 
0.187117.16 - 17.53 
0.199\17.85 - 18.25 
0.200118.55 - 18.95 
0.255121.55 - 22.06 
0.304123.03 - 23.64 
0.332124.76 - 25.42 
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CALIBRATION FACTOR DATA 
FORM 9A-l 

EXPLOSIVE CALIBRATION - METHOD SW846-8330 

~strument ID: LC4 
lumn ID 

Injection File Name Level 1 
Injection File Name Level 2 
Injection File Name Level 3 
Injection File Name Level 4 
Injection File Name Level 5 

Calibration Date 
Number of Calibration Levels: 
Line forced thru zero 
Calculation Method 

Inj 1 
052198,4 
052198,5 
052198,6 
052198,7 
052198,8 

OS/21/98 
5 

Yes 
Area 

COMPONENT 
NAME 

Area IRESP. FACTI Area IRESP. FACTI Area IRESP. FACTI Area IRESP. FACTI Area IRESP. FACTI 
Level 11 Levell I Level 21 Level 2 I Level 31 Level 3 I Level 41 Level 4 I Level 51 Level 5 I 

IPETN 6.408531 3.12EOI 54.82881 2.92EOI 110.4631 2.90EOI 446.9091 2. 86EO I 878.4161 2.91EOI 

to- 10J 



CALIBRATION FACTOR DATA 
FORM 9B 

EXPLOSIVE CALIBRATION - METHOD 
Tnstrument ID: LC4 

elumn ID 

Injection File Name Level 1 
Injection File Name Level 2 
Injection File Name Level 3 
Injection File Name Level 4 
Injection File Name Level 5 

Calibration Date 
Number of Calibration Levels: 
Line forced thru zero 
Calculation Method 

Inj 1 
052198,4 
052198,5 
052198,6 
052198,7 
052198,8 

OS/21/98 
5 

Yes 
Area 

Component 
Name 

I Mean I % RSD I 
I Resp Factor I 

SW846-8330 

Corr. I Slope I Intercept I 
Coeff. I area/amt I 

PETN 12.9428733931 3.461 0.999961 2.90EOI 0.0001 

• 

• •.. 10:.\ 



CALIBRATION FACTOR DATA 
FORM 9C 

Initial Calibration Date: 

1
-~tinuing Calibration #: 

tinuing Cal Date 
ntinuing Cal Level 

Instrument ID 
Column ID 
Injection File Name 
Calculation Mode 

OS/21/98 
1 
OS/22/98 
3 
LC4 

052198,9 
Area 

Component 
Name 

1 Response 1 Cont RF 1 Init RF 1 
1 Cont Std 1 1 Mean 1 

%D 1 Init RF 1 

1 Slope 1 

%D 

---------------------------------------------------------~----------------------

IPETN 101. 5821 3.15EOI 2.94EOI 7.041 2.90EOI 8.471 

• 105 



CALIBRATION FACTOR DATA 
FORM 9C 

Initial Calibration Date: 

•

r ~tinuing Calibration #: 
tinuing Cal Date 

ntinuing Cal Level 
Instrument ID 
Column ID 
Injection File Name 
Calculation Mode 

OS/21/98 
2 
OS/22/98 
3 
LC4 

052198,19 
Area 

Component 
Name 

I Response I Cont RF I Init RF I 
I Cont Std I I Mean I 

%D I Init RF I 
I Slope I 

%D 

_________________________________________________________ L _____________________ _ 

IPETN 108.981 2.94EOI 2.94EOI 0.221 2.90EOI 1.111 

• 

• '. 106 



CALIBRATION FACTOR DATA 
FORM 9C 

Initial Calibration Date: 
r~ntinuing Calibration #: 
~tinuing Cal Date 
~~tinuing Cal Level 
Instrument ID 
Column ID 
Injection File Name 
Calculation Mode 

OS/21/98 
3 
OS/22/98 
3 
LC4 

052198,28 
Area 

Component 
Name 

1 Response 1 Cant RF 1 Init RF 1 
1 Cant Std 1 1 Mean 1 

%D 1 Init RF 1 

1 Slope 1 

%D 

---------------------------------------------------------~----------------------

IPETN 111.5671 2.87EOI 2.94EOI 2.541 2.90EOI 1. 241 
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CALIBRATION FACTOR DATA 
FORM 9D 

EXPLOSIVE CALIBRATION - METHOD SW846-8330 

eljection volume = 200ul 

Amount Units ug/L 

COMPONENT 
NAME 

ISPIKE AMT ISPIKE AMT ISPIKE AMT ISPIKE AMT ISPIKE AMT I 
I Level 11 Level 21 Level 31 Level 41 Level 51 

IPETN 201 1601 3201 12801 25601 

e 

e 
108 



CALIBRATION FACTOR DATA 
FORM 9E 

EXPLOSIVE CALIBRATION - METHOD SW846-8330 

~strument ID : LC4 
"lumn ID 
Calibration Date OS/21/98 
Number of Calibration Levels: 5 

COMPONENT 
NAME 

IPETN 

COMPONENT 
NAME 

IPETN 

RT 
Level 1 

10.671 

RT 
Level 2 

10.661 

RT 
Level 3 

10.721 

1 RT 1 RT RT 
ICont CAl ICont CA2 ICont CA3 

10.781 10.721 10.751 

RT 
Level 4 

10.711 

COMPONENT 
NAME 

AVE RT STO_OEV 1 3X SO 1 AVE+-3X SO 
1 1 

IPETN 10.711 0.0381 0.113110.60 - 10.83 

RT 
Level 5 

10.691 

109 









CALIBRATION FACTOR DATA 
FORM 9A-l 

EXPLOSIVE 
Instrument ID: 

CALIBRATION - METHOD SW846-8330 

"olumn ID 

Injection File 
Injection File 
Injection File 
Injection File 
Injection File 

IN10 
LC-CN-09 

Name Level 
Name Level 
Name Level 
Name Level 
Name Level 

1 
2 
3 
4 
5 

Calibration Date 
Number of Calibration Levels: 
Line forced thru zero 
Calculation Method 

COMPONENT Area ICAL FACTOR I 
NAME Level 11 Level 1 I 

ITNS 121021 26311 
126DNT 97451 19491 
ITNT 127121 27631 
13,4DNT 106581 15231 
I:ETRYL 13450 I 14941 
IHMX 73051 10441 

Inj 1 
3CN0523,4 
3CN0523,5 
3CN0523,6 
3CN0523,7 
3CN0523,8 

OS/23/1998 
5 

Yes 
Area 

Area ICAL E'ACTORI 
Level 21 Level 2 I 

578811 25171 
452231 18091 
588661 25591 
476381 13611 
644471 14321 
350021 10001 

Area ICAL FACTOR I 
Level 31 Level 3 I 

1434721 24951 
1128521 18061 
1479241 25731 
1191861 14451 
1578491 14031 

888781 10161 

" 

Area I CAL FACTOR I Area ICAL FAC,ORI 
Level 41 Level 4 I Level 51 Level 5 I 

284570 I 24751 57422~1 24971 
2255991 18051 450761 18191 
2992351 26021 6042591 26271 
2432,,21 14741 4906331 14671 
3060971 13601 6284571 13971 
178277 I 10191 357530 I 10221 

... 118 



CALIBRATION FACTOR DATA 
FORM 9A-l 

EXPLOSIVE 
Instrument ID: 

CALIBRATION - METHOD SW846-8330 

.olumn ID 

Injection File 
Injection File 
Injection File 
Injection File 
Injection File 

IN10 
LC-CN-09 

Name Level 
Name Level 
Name Level 
Name Level 
Name Level 

Calibration Date 

1 
2 
3 
4 
5 

Number of Calibration Levels: 
Line forced thru zero 
Calculation Method 

COMPONENT Area ICAL FACTOR I 
NAME Level 11 Level 1 I 

INS 9750 I 19501 
IDNB 14454 I 36141 
124DNT 170731 34151 
14ADNT 157111 1708 I 
12AJN7 270631 27061 
IRDX 89401 17881 

• 

• 

Inj 1 
3CN0523,9 
3CN0523,10 
3CN0523,11 
3CN0523,12 
3CN0523,13 

OS/23/1998 
5 

Yes 
Area 

Area ICAL FACTOR I 
Level 21 Level 2 I 

526381 21061 
744921 37251 
837751 33511 
793031 1724 I 

136420 I 27281 
381931 15281 

Area ICAL FACTOR I 
Level 31 Level 3 I 

1302561 20841 
1880121 37601 
209272 I 33481 
1979281 17211 
3331111 26651 

882421 14121 

, , 

Area ICAL FACTOR I 
Level 41 Level 4 I 

2695021 21561 
3842731 38431 
4248211 33991 
3968441 17251 
667500 I 2670 I 
1647551 13181 

Area ICA;,. FACTOR I 
Level 51 Level 5 I 

5533701 22131 
8012071 40061 
8842431 35371 
8205801 17841 

14034841 28,,71 
3432911 13731 

1 j ~J 



EXPLOSIVE 
lnstrument ID: INI0 

CALIBRATION FACTOR DATA 
FORM 9B 

CALIBRATION - METHOD SW846-8330 

~lumn ID LC-CN-09 

Inj 1 

Injection File Name Level 1 3CN0523,4 
Injection File Name Level 2 3CN0523,5 
Injection File Name Level 3 3CN0523,6 
Injection File Name Level 4 3CN0523,7 
Injection File Name Level 5 3CN0523,8 

Calibration Date OS/23/1998 
Number of Calibration Levels: 5 
Line forced thru zero Yes 
Calculation Method Area 

Component 
Name 

I Mean I % RSD I 
ICal Factor I 

Corr. I Slope I Intercept I 
Coeff. I area/amt I 

TNB 25231 2.471 0.999991 24931 0.0001 
26DNT 18371 3.411 0.999991 18161 0.0001 
TNT 26251 3.121 0.999981 26191 0.0001 
3,4DNT 14581 4.181 0.999951 14811 0.0001 
TETRYL 14171 3.531 0.999881 13911 0.0001 
HMX 10201 1. 531 1.000001 10211 0.0001 

~ 

to 1;,~() 



EXPLOSIVE 

CALIBRATION FACTOR DATA 
FORM 9B 

CALIBRATION - METHOD SW846-8330 

•

-nstrument ID: IN10 
olumn ID LC-CN-09 

Inj 1 
Injection File Name Level 1 3CN0523,9 
Injection File Name Level 2 3CN0523,10 
Injection File Name Level 3 3CN0523,11 
Injection File Name Level 4 3CN0523,12 
Injection File Name Level 5 3CN0523,13 

Calibration Date OS/23/1998 
Number of Calibration Levels: 5 
Line forced thru zero Yes 
Calculation Method Area 

Component 
Name 

I Mean I % RSD I 
ICal Factor I I 

Corr. I Slope I Intercept I 
Coeff. I area/amt I 

NB 21021 4.681 0.999871 21961 0.0001 
ONB 37891 3.861 0.999761 39631 0.0001 
24DNT 34101 2.251 0.999771 35021 0.0001 
4AONT 17321 1. 711 0.999851 17701 0.0001 
2AONT 27151 2.121 0.999661 27751 0.0001 
ROX 14841 12.581 0.999601 13661 0.0001 

• 
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CALIBRATION FACTOR DATA 
FORM 9C 

Initial Calibration Date: 

~
"~ntinUing Calibration #: 

tinuing Cal Date 
ntinuing Cal Level 

Instrument ID 
Column ID 
Injection File Name 
Calculation Mode 

Component 
Name 

I 
I 

OS/23/1998 
1 
OS/24/1998 
3 
IN10 
LC-CN-09 
3CN0523A,10 
Area 

Response I Cont CF 
Cant Std I 

I Init CF I %D I Init CF I %D 
I Mean I I Slope I 

--------------------------------------------------------~-----------------------
ITNB 1450781 25231 25231 0.011 24931 1.221 
126DNT 1144611 18311 18371 0.331 18161 0.861 
ITNT 1510451 26271 26251 0.071 26191 0.281 
13,4DNT 1227081 14871 14581 2.031 14811 0.401 
ITETRYL 1392821 12381 14171 12.651 13911 10.961 
IHMX 914411 10451 10201 2.461 10211 2.401 

) 

t.. 122 



CALIBRATION FACTOR DATA 
FORM 9C 

Initial Calibration Date: 

•
-~ntinUing Calibration #: 

ntinuing Cal Date 
ntinuing Cal Level 

Instrument ID 
Column ID 
Injection File Name 
Calculation Mode 

OS/23/1998 
1 
OS/24/1998 
3 
IN10 
LC-CN-09 
3CN0523A,ll 
Area 

Component I Response I Cont CF I Init CF I %D I Init CF I %D 
Name I Cont Std I I Mean I I Slope I 

--------------------------------------------------------~-----------------------
I NB I 132263 I 2116 I 2102 I 0 . 68 I 2196 I 3 . 64 I 
I DNB I 1 91 71 0 I 3834 I 378 9 I 1 . 18 I 3963 I 3 . 25 I 
124DNT I 2126891 34031 34101 0.201 35021 2.821 
14ADNT I 2018761 17551 17321 1.331 17701 0.811 
12ADNT I 3348981 26791 27151 1.331 27751 3.451 
I RDX I 8 65 6 6 I 1385 I 14 8 4 I 6 . 65 I 13 66 I 1. 36 I 

• 

• 
123 



CALIBRATION FACTOR DATA 
FORM 9C 

Initial Calibration Date: 

~
·ntinUing Calibration #: 

tinuing Cal Date 
ontinuing Cal Level 

Instrument ID 
Column ID 
Injection File Name 
Calculation Mode 

OS/23/1998 
3 
OS/25/1998 
3 
IN10 
LC-CN-09 
3CN0523A,30 
Area 

--------------------------------------------------------------------------------
Component 1 Response 1 Cont CF 1 Init CF 1 %D 1 Init CF 1 %D 

Name 1 Cont Std 1 I Mean I I Slope I 
--------------------------------------------------------~-----------------------
ITNB 1490871 25931 25231 2.781 24931 4.021 
I 26DNT 1205861 19291 18371 5.001 18161 6.261 
ITNT 1593471 27711 26251 5.571 26191 5.791 
13,4DNT 1292581 15671 14581 7.471 14811 5.761 
ITETRYL 1198691 10661 14171 24.821 13911 23.371 
IHMX 926571 10591 10201 3.831 10211 3.761 

) 

) 
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CALIBRATION FACTOR DATA 
FORM 9C 

Initial Calibration Date: 

~
ntinUing Calibration #: 
ntinuing Cal Date 

ontinuing Cal Level 
Instrument ID 
Column ID 
Injection File Name 
Calculation Mode 

Component 
Name 

I 
I 

OS/23/1998 
3 
OS/25/1998 
3 
IN10 
LC-CN-09 
3CN0523A,31 
Area 

Response I Cont CF 
Cont Std I 

I Init CF I %D I Init CF I %D 
I Mean I I Slope I 

--------------------------------------------------------~-----------------------
INB 1315721 21051 21021 0.161 21961 4.141 
IDNB 1942591 38851 37891 2.531 39631 1. 961 
124DNT 2151381 34421 34101 0.951 35021 1. 70 I 
14ADNT 2013171 17511 17321 1.051 17701 1.081 
12ADNT 3401191 27211 27151 0.211 27751 1.951 
IRDX 848941 13581 14841 8.461 13661 0.601 

• 
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CALIBRATION FACTOR DATA 
FORM 9C 

Initial Calibration Date: 

~
-ntinUing Calibration #: 

tinuing Cal Date 
ontinuing Cal Level 

Instrument ID 
Column ID 
Injection File Name 
Calculation Mode 

Component 
Name 

1 
I 

OS/23/1998 
4 
OS/25/1998 
3 
INI0 
LC-CN-09 
3CN0523B,6 
Area 

Response 1 
Cant Std I 

Cant CF I Init CF I %D I Init CF I %D 
I Mean I I Slope I 

--------------------------------------------------------~-----------------------
ITNB 1490211 25921 25231 2.731 24931 3.971 
I 26DNT 1169601 18711 18371 1. 841 18161 3.061 
ITNT 1545341 26881 26251 2.381 26191 2.601 
/3,4DNT 1243281 15071 14581 3.371 14811 1. 721 
ITETRYL 1380161 12271 14171 13.441 13911 11. 77 I 
IHMX 944161 10791 10201 5.801 10211 5.731 

J 26 



CALIBRATION FACTOR DATA 
FORM 9C 

Initial Calibration Date: 
~ontinuing Calibration #: 

•
,ntinuing Cal Date 

ontinuing Cal Level 
Instrument 10 
Column 10 
Injection File Name 
Calculation Mode 

Component 
Name 

I 
I 

OS/23/1998 
4 
OS/25/1998 
3 
IN10 
LC-CN-09 
3CN0523B,7 
Area 

Response I 
Cont Std I 

Cont CF I Init CF I %D I Init CF I %D 
I Mean I I Slope I 

-------------------------------------------------------\~-----------------------

INB 1317151 21071 21021 0.271 21961 4.041 
10NB 1950971 39021 37891 2.971 39631 1.541 
1240NT 2150941 34421 34101 0.931 35021 1. 721 
14ADNT 1989321 17301 17321 0.151 17701 2.251 
12ADNT 3406761 27251 27151 0.371 27751 1. 791 
IROX 860811 13771 14841 7.181 13661 0.791 

• 
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EXPLOSIVE 

CALIBRATION FACTOR DATA 
FORM 9D 

CALIBRATION - METHOD SW846-8330 

)tnjection volume 100uL 

Amount Units = ng 
-------------------------------------------------------------------------------

COMPONENT 
NAME 

IAMT ON COLIAMT ON COLIAMT ON COLIAMT ON COLIAMT ON COLI 
I Level 11 Level 21 Level 31 Level 41 Level 51 

-------------------------------------------------------------------------------
ITNB 
126DNT 
ITNT 
13,4DNT 
I TETRYL 
IHMX 

4.6001 
5.0001 
4.6001 
7.0001 
9.0001 
7.0001 

23.0001 
25.0001 
23.0001 
35.0001 
45.0001 
35.0001 

57.5001 
62.5001 
57.5001 
82. 500~ 

112.5001 
87.5001 

115.0001 
125.0001 
115.0001 
165.0001 
225.0001 
175.0001 

230.0001 
250.0001 
230.0001 
330.0001 
450.0001 
350.0001 
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EXPLOSIVE 

411tnjection volume = 

Amount Units 

INB 
IDNB 
I 24DNT 
14ADNT 
12ADNT 
IRDX 

• 

• 

COMPONENT 
NAME 

CALIBRATION FACTOR DATA 
FORM 9D 

CALIBRATION - METHOD SW846-8330 

100uL 

ng 

IAMT ON COLIAMT ON COLIAMT ON COLIAMT ON COLIAMT ON COLI 
I Level 11 Level 21 Level 31 Level 41 Level 51 

5.0001 25.0001 62.5001 125.0001 250.0001 
4.0001 20.0001 50.0001 100.0001 200.0001 
5.0001 25.0001 62.5001 125.0001 250.0001 
9.2001 46.0001 115.000.1 230.0001 460.0001 

10.0001 50.0001 125.0001 250.0001 500.0001 
5.0001 25.0001 62.5001 125.0001 250.0001 

129 



EXPLOSIVE 
-

CALIBRATION FACTOR DATA 
FORM 9E 

CALIBRATION - METHOD SW846-8330 

~nstrument ID : IN10 
~olumn ID : LC-CN-09 
Calibration Date OS/23/1998 
Number of Calibration Levels: 5 

COMPONENT 
NAME 

ITNB 
126DNT 
ITNT 
13,4DNT 
ITETRYL 
IHMX 

COMPONENT 
NAME 

ITNB 
126DNT 
ITNT 
13,4DNT 
ITETRYL 

~MX 

COMPONENT 
NAME 

ITNB 
126DNT 
ITNT 
13,4DNT 
ITETRYL 
IHMX 

RT 1 RT 
Level 1 1 Level 2 

6.191 
6.761 
7.411 
8.531 

11. 961 
14.531 

6.201 
6.771 
7.421 
8.531 

11. 971 
14.561 

RT 
Level 3 

6.191 
6.751 
7.41,1 
8.521 

11. 961 
14.541 

RT 
Level 4 

6.181 
6.761 
7.411 
8.531 

11. 97 I 
14.561 

RT RT RT I RT 
I Cont CAl I Cont CA2 1 Cont CA3 I Cont. CA4 

6.191 
6.771 
7.411 
8.521 

11. 911 
14.381 

AVE RT 

6.181 
6.761 
7.411 
8.521 

11. 931 
14.451 

6.181 
6.761 
7.401 
8.501 

11. 87 I 
14.321 

6.181 
6.781 
7.421 
8.531 

11. 931 
14.371 

6.171 
6.771 
7.401 
8.501 

11. 861 
14.221 

STD DEV I 3X SD I AVE+-3X SD 
I I 

0.0111 
0.0141 
0.0101 
0.0171 
0.0431 
0.1261 

0.03216.15 - 6.21 
0.04116.72 - 6.80 
0.03117.38 - 7.44 
0.05118.47 - 8.57 
0.129111.80 - 12.06 
0.377114.07 - 14.82 

RT 
Level 5 

6.161 
6.731 
7.391 
8.501 

11. 94 I 
14.541 

l:~ I) 



CALIBRATION FACTOR DATA 
FORM 9E 

EXPLOSIVE CALIBRATION - METHOD SW846-8330 

~nstrument ID : IN10 
Column ID : LC-CN-09 
Calibration Date 
Number of Calibration 

COMPONENT 
NAME 

INB 
IDNB 
124DNT 
14ADNT 
12ADNT 
IRDX 

COMPONENT 
NAME 

INB 
IDNB 
124DNT 
14ADNT 
12ADNT e\DX 

COMPONENT 
NAME 

INB 
IDNB 
124DNT 
14ADNT 
12ADNT 
IRDX 

e 

OS/23/1998 
Levels: 5 

RT RT RT RT 
Level 1 Level 2 Level 3 Level 4 

5.391 5.391 5.401 5.411 
6.051 6.031 6.041 6.051 
7.071 7.071 7.0&1 7.091 
7.861 7.841 7.861 7.871 
8.471 8.471 8.481 8.491 
9.491 9.501 9.521 9.521 

I ~ ~ ~ I ~ 

ICont CAl ICont CA2 ICont CA3 ICont CA4 

5.381 
6.021 
7.061 
7.831 
8.441 
9.441 

AVE RT 

5.401 
6.041 
7.071 
7.851 
8.461 
9.471 

5.391 
6.021 
7.051 
7.821 
8.421 
9.401 

5.421 
6.051 
7.091 
7.871 
8.461 
9.441 

5.421 
6.051 
7.101 
7.891 
8.491 
9.441 

STD_DEV I 3X SD I AVE+-3X SD 
I I 

0.0161 
0.0141 
0.0181 
0.0241 
0.0251 
0.0421 

0.04715.35 - 5.44 
0.04315.99 - 6.08 
0.05317.02 - 7.13 
0.07217.78 - 7.93 
0.07518.39 - 8.54 
0.12619.34 - 9.59 

RT 
Level 5 

5.381 
6.021 
7.061 
7.831 
8.451 
9.481 
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CONT EX, 
(3520B) 
SEP-F 

ts~'. in RniD I [!] RUSH 

(3510B) -L-~---+-~~_ 
SHAKER 

SONC, 
(3550) 
SOXHlET 

xxxxx 
001127 

L-__ ~ __ ~ ____ ~_~ Page: 1 of 1 

SAMPLE 10 
(EPISODE " 

BL0516SC 

BB0516SC 

CLIENT 

CASE 

DATE RECEIVED 

CLIENT SAMPLE 10 

o REEXTRACT o TCLP LtttI'XIN 

BATCH: 980516SC 

EXTRACT DATE: 1998-05-16 12:28 

S/L 2.0 

S/L 2.0 

SAMPLE EXTRACTION LOG .J 1.1 
SWLO 

SOUTHWEST LABORATORY OF OKLAHOMA, INC 

". 

10.0 N 1000 

10.0 N 1000 
---t--------~-+ 4--f-----+--1-----1----I--l------l -l-----+- f-------

LC0516SC S/L 2.0 10.0 1000 
f------t-----l I -------+---~---"-- - ---. +---1 "_I::: ~ LD0516SC S/L 2.0 10.0 N 500 1000 

--~---. ---~- -- ,--·-1---+--1 10. 0 -t~--t-1~~~0-+--t-33971.01 MKF-OH 05/15/1998 10:46 
GC200 MFA-ICS-565 S/L 
33971.03 MKF-OH -- 05/15/1998 10:46 
GC200 MFA-ICS-567 19.71 I 1.6 2.0 

-.---"--- -1----4 +-'+---'-+---+----1---+-'-' ----

S/L 10.0 IN I 11000 ~~_~~~2'0 
33971.04 MKF-OH 05/1511998 10:46 +-----+---_1 ~+---+--_1f-·-·_1 

18.89 I 1.6 2.0 GC200 MFA-ICS-568 
33971.05MS MKF -OH---- 05115/1998 -10: 46 
GC200 MFA-ICS-568 

--_.+----

2.0 

S/L 

~-~ I :: ~;t+-~;--~~~-+---+---- --_.-

S/L 
33971.06MSD IMKF-OH 
GC200 

U!lIl!l/1998 10:46 f------+---+----I-----,-----,----,-----~----- +---j~-+---+---I--. --+-------------4 

MFA-ICS-568 S/L 2.0 10.0 N I 500 11000 
v'~3971.o8 M~KF~--;;;OH;-;-----+05/15/1998 10:46 

GC200 MFA-ICS-570 
v 33971.14 MKF-OH 0511511998 10:46 +-. f~-+·---+---f----·-f----- 1 f----I---+- 1 ------J 

GC200 MFA-ICS-574FD 

-~---t---i----+--f-----f---i t---+ --'1----------4 

S/L 15.80 I 1.7 12.0 1000 10.0 N 

S/L N I 11000 16.58 I 1.7 12.0 10.0 
t------t-------+---------t-----t---~---+_-__+-~+__j--j-__j I.--+---+- 1 -t------

I-----+---+---++-----~----:- -~~ u~J=V:--:~~ I--~-I-I -----+--+------1 
N 
~ 

c..;": _~"--------"-----,------'----'---'------L--"----~ ~ I ]/1 I I ,~-+ _---L--_: -------
/I giIL'J~m"" 'f 

WEIGHING: MK EXTRACTION: MK FLORISIL: I FLORISIL CARTRIDGE ,:_ ====j ____ ~ \~C N BJ?3.k.:.-..'1 ~ 
CLEANUP: KD: GPC COLUMN ,: 

BLOWDOWN: TV: SURROGATES 10 CDNC': 2-204 

SURROG. SPIKER: PV VERIFIER: MK MATRIX SPIKE SOLID/CONC 'lsi: 2 -243 

MATRIX SPIKER: PV VERIFIER: MK 
---

SUBMITTED BY: REVIEWED BY: Il- SOP - METHOD' : SWL-OP- nev. ____ _ 
L ____ . ____ " __________________________________ _ 

._------ ---- - -------_. __ .. _----



'.1_ [!] RUSH 

CONT 
(352 
SEP-F 

(3510B) 
SHAKER 

SONC. 
(3550) xxxxx 

001128 
SOXHlET 
~_--' ___ -'---__ -L--_-,I Page: 1 of 1 

SAMPLE 10 
(EPISODE #) 

BLOS16SD 

BBOS16SD 

LC0516SD 

LD0516SD 
33971.01 
GC201 

CLIENT 

CASE 

MKF-OH 

33971.03 IMKF-OH 
GC201 
33971.04 IMKF-OH 
GC201 
33971.05MS IMKF-OH 
GC201 
33971.06MSD /MKF-OH 
GC201 
33971.08 IMKF-OH 
GC201 
33971.14 IMKF-OH 
GC201 

1---4 

DATE RECEIVED 

CLIENT SAMPLE )0 

05/15/1998 10:46 
MFA-ICS-565 
05/15/1998 10:46 
MFA-ICS-56? 
05/15/1998 10:46 
MFA-ICS-568 
05/15/1998 10:46 
MFA-ICS-568 
05/15/1998 10:46 
MFA-ICS-568 
05/15/1998 10:46 
MFA-ICS-570 
05/15/1998 10:46 
MFA- ICS-574FD 

•• f.!.' ..... 

WEIGHING: MK EXTRACTION: MK / FLORISIL: 

CLEANUP: KD: 
/ 

BlOWDOWN: TV: 

SURROG. SPIKER: VERIFIER: 

MATRIX SPIKER: pv VERIFIER: MK 

SUBMITTED BY: , REVIEWED BY: " 

o REEXTRACT o TCLP .')XIN 

BATCH: 980S16SD 
SAMPLE :~:~:~:~;:~_~ III1 

". 
EXTRACT DATE: 1998-05-16 12:42 

S/L 2.0 10.0 IN 

S/L 2.0 10.0 IN 

S/L 2.0 10.0 IN 1120 

S/L 2.0 10.0 IN I 120 

S/L 20. 11 I 1. 6 I 2. 0 10.0 IN 

S/L 19.71 I 1.6 12.0 10.0 IN 

S/L 18.89 I 1.6 12.0 10.0 IN 
_~ __ ~ ____ .• - ____ .-------1 

S/L 2.0 10.0 IN I 120 

S/L 2.0 10.0 IN I 120 

S/L lS.80 I 1.7 12.0 10.0 IN 

S/L 16.S8 I 1.7 12.0 10.0 IN 

MBER ME T 

FLORISIL CARTRIDGE .: C. \-\ < t N J3JUbj 
GPC COLUMN II: 

SURROGATES 10 CONC.: 
-j 

MATRIX SPIKE SOLID/CONC lis): 2-244 

sOP - METHOD II : SWL·OP· 
---------- ---------" ~.-----.------~. -- -_ .. _----







~MORRISON KNUDSEN CORPORATION 
I 

CHAIN OF CUSTODY RECORD 720 P;uk Blvd., 1'.0. Box 73 

ff)FA-Q)~ 
Boise, Idnho 83729 
(::>08) 386-5000 

4~;I~-o/-~5 r;::r~~::;( (f~y\i( Analysis Required 

Split 

S"amplers: (Si~~. I Q .k-\ 
cy~~ 

Samples 
Sampler: (Pnn (J ~ ~-e{ . 

G 
Sample Sampling Point Sample Time Sample Yes No 'TYpe Description Date 1.0. Number 

l~il ~,...., i17b~""",,b ,~I' '112.~h~ tk:ttJ rnF.4 .rC~ S scJ ./ V- dJ~npgJl A 
lS ,.; > I CZD ~ r.o..b I,.)." /~15 mFA-Its. 5S ~ .......- --- (:}-e- EJ( CduJ vi ~ 0-:;) r i L76 CJ!-rI'(J l~' < a~'l,a tnFPr ZLS, S 'OS v ./ /' 

vVl 

bilL '7~~I?\~b ,~It C~"l,~ A\ FA rt;<,. t;,..c:.J,. 0/ 0./ 

~rJ Il~ ~~ .. ~ .. !<J Oc.) mFftItS 551 ./ Y 

br;lll~ c~ 0-1;)" Oq~ X\RtILS S55-FLP v- ,/ ./ 

!~r,) In rtYVlO O_I~I' A\~C1 It! FlflI.. S SSg' ,/ ..--~ 

bri~ J7I.~~ la,1 1011, mFAn,c; F:,S~ ..... 0./ 

~ ~r;2 /"1\ ....,c~ ~y-~" 1~45 rrffJIt.s ~ ,- "...- -
I,~v:\~ V" ; "c:e (~l.:.-k. O~_~ 

!" r-/i ~ ]I.5 
V- I/' ,/ \ Cl.J~;cil a'-lCf ~ 

h~u\ \ ~Cl() ~/vJ\ ~ 
IS""1JJ m~~~/::;f v ./ 

~~'CJ<-+-
/..D~ 

RelinqUiS~~~ature) Y/l1~a;/I~i5~ 
Received By: (Signature) Relinquished By: (Signature) DatefTime Received By: (Signature) 

Company: ~ Company: Company: I Company: 

Relinquishe<l By:' fSignature) OatefTime Received By: (Signature) Relinquished By: (Signature) OatefTime Received By: (Signature) 
Company: I Company: Company: I Company: 

Relinquished By: (Signature) OatefTime Received By: (Signature) Received for ~or~ B\/: (Signature) OatefTime Total No. Samples This Shipping Conlainer' 
Company: I Company: Company: . ~) A .. .J ~$ffll g!3o Company: 

Relinquished By: (Signature) Datemme Received By: (Signature) Relinquished By: (Signature) Datemme Received By: (Signature) 
Company: I Company: Company: I Company: 

c-
/,/) " 



Ii 

-

COOLER RECEIPT I SAMPLE LOG-IN SHEET 
COOLER RECEIPT I SAMPLE LOG-IN SHEET Ill5-ATI2 WBlll SWL-GA-115 Roy. 5.0 IGA-l15-CRLOGIN-F 

<JG 
'" LAB NAME: SOUTHWEST LABORATORY OF OKLAHOMA I AMERICAN ANALYTICAL & TECH. SRVS. 

RECEIVED BY (PRINT NAME): KIM WlLL!ON I SARAH HODSON 

RECEIVED BY (SIGNATURE): Z . 1JzdJu) 
LOGGED IN BY (SIGNATURE): 

SAMPLE 

PRO~T: EPISODE: DELIVERY 

~e 
GROUP: 

33148 3""3I<-fE 
CUENT SAMPLE ASSIGNED COOLER 

SAMPLE FRACTION@! LAB. 

IYJ II}: -bl-l • 
ReMARKS: 

~ABSENT IrnFII-;-:f{j~- 550 V 01 q-¥-t:jg-I 1. CUSTODY SEAlISI: 

~ROKEN ~ I SS3 tJZ-
2. CUSTODY SEALS NOS.: 

555 ifL!fl 1)3 
SS, tI /)4 

l. CHAIN - OF- CUSTODY, ~/ABSENT 55J J/ ./2S" 
SEALED IN PLASTIC? -~~ 555~J) 13_m 1)6 TAPED TO LID? YE INO 
PROPERLY FIULED OUT 

Q,NO 5SB .J, 1)7 liNK, SIGNED, ETC. I? 

4.AIRBILL ~TICKER S5CJ t/ OT3 
PRESE T ABSENT 

,I SioD 8m ott 
5. AIRBILL N°Be 0 ~ tl g 2-%-l6 mFJ9-7CSRBtiJ"Xf(J ?J 10 

"b -r8dl/"Z'IQ6 II II ............ / 
6. COOLER CONDITIONS ~ 

ENOUGH ICE? & ~ TYPE OF ICE? 

TYPE OF PACKING? 

~ 
7. SAMPLE TAGS ~/ABSENT 

""" Qr I BROKE N° " 8. SAMPLE CONDITION: 

~ LEAKING 

BOTTLES SEALED IN SEPARATE 

Q/NO ~ PLASTIC BAGS? 

CORRECT CONTAINERS USED FOR 

QNO 
"-

FOR TESTS INDICATED? ~ 
CORRECT PRESERVATIVE ? Q/NO ~ SUFF1CIENT SAMPLE ? INO 

LABELS COMPLETE (I.D., DATE, ~ TIME, SIGNATURE, 

GINO PRESERVATIVE ? ""-
VOA SAMPLES WITHOUT 

BUBBLES? ~No-

9. DOES INFORMATION ON CUSTODY 

RECORDS, LABELS, TAGS AGREE? {:Jj}/NOO 

10. RAD SCREEN WITH GIEGER 

COUNTER? YES It§? 

11. P.O. CAULED ? YESO @ 

° Contad PO and attach record of resolution 
@ Sa""",, Fractions: Sa SV GCIMS, v- VOA GCIMS Qr GC , P=P'ltiade,HcHerblClde, 0" DiOXin. A-Air, I-'norganics. C=Cyanlde, M .. Melals, R=Ractioc:hetniltry 

- Note samples wrth bubbles under remarks section. 

pH 

CHECK 

" "-

PAGELoF-L 

REC'D DATE: '-1-;).;:"9 g 
TIME REC'D: ~: 30 
LOG-IN DATE:t.J. .;;?S:C;e5 

ACID I REMARKS: 

BASE CONDITION 

LOT OF SAMPLE .: SHIPMENT, ETC . & / () c.. 
~ 

'-./ 

r--... 

~ 
~ 

'" ~ 



CLIENT 
CASE 
SDG 
EPISODE(S) 
FRACTION 
SAMPLE(S) 

SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 West Albany 

MKF-OH 
NSWC CRANE 
33748 
33748 
EXPLOSIVES 

Broken Arrow, Oklahoma 74012 

SDGNARRATIVE 
May 23,1998 

Office (918) 251-2858 Fax (918) 251-2599 

MFA-ICS-555, MFA-ICS-555FD, MFA-ICS-558, MFA-ICS-560, MFA
ICS-RB042498 

This SDG consisted of 4 soil and 1 water samples for explosives analysis. The 
samples, blanks and spikes were extracted and analyzed according to EPA protocol, 
SW-846, method 8330, REV. 0, 1994. 

For soil samples, the percent moisture is determined by drying them at 105 0 C 
at the time of receipt. Additional portion of the samples is air-dried prior to 
analysis. The results are reported on the basis of the air-dried samples. For 
high-level water samples, direct injection method is used. For low-level water 
samples, salting out method is used. All of the extracts are diluted by a factor of 
two prior to analysis according to method 8330. The extracts are diluted in order to 
be the same consistency as the Mobile Phase. 

"P" flags were used when the appropriate compound with sufficient response 
exceeded 40% deviation, possibly due to interference in the quantitation or 
confirmation columns. 

o 1 



SOUTHWEST LABORATORY OF OKLAHOMA, INC-
1700 West Albany Broken Arrow, Oklahoma 74012 Office (918) 251-2858 Fax (918) 251-~ 

CASE SUMMARY: 

Soil: 

All of the analytes were within QC limits in the laboratory control spike 
(LCS) an he laboratory control spike duplicate (LCSD). 

WATER: 

An interfering peak eluted in the L1 and L2 standards at the approximate 
~etention time as RDX. The interfering peak was not eluted in the other low level 

standard injected prior to this standard. Possibly due to autosampler vial 
contamination, the interfering peak was detected in these standards. Since 
correlation coefficient was greater than 0.99 for the analyte, slope was utilized to 
calculate the concentration for RDX. RDX was not detected in the sample. 

lCV slightly exceeded 15% deviation when compared to the initial calibration 
standard. Since PETN was not detected in the associated sample, the sample was not 
re-analyzed. 

The surrogate (3,4DNT) exceeded the QC limits in the samples MFA-lCS
RB042498MS and MFA-lCS-RB042498MSD and LC0425WC. 

Tetryl was out of the QC limits in the samples MFA-ICS-RB042498MS and MFA-ICS
RB042498MSD. The analyte was within the QC limits in the LCS an LCSD . 

• 



SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 West Albany Broken Arrow, Oklahoma 74012 Office (918) 251-2858 Fax (918) 251-2599 

To analyze PETN, LC ChemStation software was utilized_ Unlike the VG software, 
the Response Factor in the ChemStation is calculated by dividing the concentration 
by the area_ 

Multiplier amount extracted/ final volume 

The following is an example of the calculation for the LC0425WC: 

Mean response factor 
concentration 

3.22 * 205.52 * 1 * 2 

* area of 

1323 ug/L 

the sample * dilution * Multiplier the 

Form 9s were included for the %RSD and correlation coefficient calculation of 
the calibration standard. However, the samples were calculated based on the mean 
response 'factor generated by the 'sO'ftwa're 'which due to a number of deei'mal places, 
the mean response factor generated by the software might not be exactly the same as 
the form 9s. 

The explosives referred to in the data package by the abbreviations found in 
method 8330 are as follows: HMX (Octahydro-1,3,5,7-tetranitro-1,3,5,7-
tetrazocine), RDX (Hexahydro-1,3,5-trinitro-1,3,5-triazine), TNB (1,3,5-
Trinitrobenzene) , DNB (1, 3-Dinitrobenzene) , Tetryl (Methyl-2, 4,6-
trinitrophenylnitramine), NB (Nitrobenzene), TNT (2,4,6- Trinitrotoluene), 24DNT 
(2,4-Dinitrotoluene), 26DNT (2,6-Dinitrotoluene), 2NT (o-Nitrotoluene), 3NT 
m-Nitrotoluene), 4NT (p-Nitrotoluene) , PETN (Pentaerythritol tetranitrate), 2ADNT 
(2-Amino-4,6-dinitrotoluene), 4ADNT (4-Amino-2,6-dinitrotoluene) . 



SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 West Albany Broken Arrow, Oklahoma 74012 Office (918) 251-2858 Fax (918) 251-2 

We use the following flags where appropriate. "J" - indicates a quantitated 
result, which is below the quantitation limit, but above the detection limit and has 
been confirmed by the second column. "E"- indicates an out of range value, i.e., a 
peak that is off-scale or out 
of the linear calibration range of the detector. The value,reported is not to be 
used. The sample must be diluted and re-run. "D" - indicates a value derived' from 
a secondary dilution. "U" - indicates the compound that is undetected above the 
quantitation limit. "X" indicates a comment which is explained in the case 
narrative. 

~C:~hreza 
~ 

- C Supervisor 

•• 

• 



EXPLOSIVE 
Lab Name: SWL-TULSA 

2E 
SURROGATE RECOVERY FORM 
Contract: 

T 1 :ode: SWOK Case No: MKF-OH SDG No:33748 

page _ 1 

I SAMPLE 
1 NUMBER 
1===================== 

1 MFA-ICS-555 
2 MFA-ICS-555-FD 
3 MFA-ICS-558 
4 MFA-ICS-560 
5 MFA-ICS-RB042498 
6 MFA-ICS-RB042498 MS 
7 MFA-ICS-RB042498 MSD 
8 BL0425SC 
9 BL0425WC 

10 LC0425SC 
11 LC0425WC 
12 LD0425SC 
13 LD0425WC 
14 
15 
16 
171 
181 
191 
201 
211 
221 
231 
241 
251 
261 
271 
281 
291 
301 

Sl OTHER 
# 

======= ====== 
97.0 0 
105 0 
105 0 
100 0 
112 0 
152* 0 
145* 0 
107 0 
108 0 
140 0 
144* 0 
86.2 0 
127 0 

1 ________________________________ __ 

Sl = 3,4-DNT 

# Column to be used to flag recovery values 
* Values outside of QC limits 
o Surrogates diluted out 

FORM II 

(60-140) 

2 



3F 

WATER EXPLOSIVE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY FORM 

• lame: SWL-TULSA 

!lit' Code: SWOK 

Contract: 

Case No: MKF-OH 

Client Sample No: MFA-ICS-RB042498 MSD 

1 SPIKE SAMPLE 
1 ADDED CONCENTRATION 

COMPOUND I (ug/L) (ug/L) 

SDG No:33748 

MS 1 MS QC 
CONCENTRATION I % LIMITS 

(ug/L) REC # REC. 
=======================1========= ============= ============= ======== ======== 

HMX 1 400 369 92 44-154 
RDX 1 150 155 103 66-139 
TNB I 225 202 90 56-129 
DNB I 125 112 90 76-122 
TETRYL I 413 178 43* 76-120 
NB 1 213 228 107 82-111 
TNT 1 188 239 127 76-137 
4ADNT 1 313 297 95 60-140 
2ADNT I 313 285 91 60-140 
26DNT 1 288 273 95 80-118 
24DNT 1 175 154 88 72-123 
2NT 1 363 318 88 74-130 
4NT 1 250 218 87 78-116 
3NT 1 238 275 116 72-126 

1 

~f Analyte recoveries out of QC Advisory Limits = 1 

I SPIKE MSD MSD 1 1 
I ADDED CONCENTRATION % I % QC LIMITS 
1 COMPOUND (ug/L) (ug/L) REC #1 RPD# RPD REC. 
1======================= ========== ============= ========1===== ======== ======== 
I HMX 400 369 92 I 0 15 44-154 
I RDX 150 160 107 1 4 12 66-139 
I TNB 225 204 91 1 1 10 56-129 
1 DNB 125 112 90 1 0 15 76-122 
I TETRYL 413 217 53* 1 20* 14 76-120 
I NB 213 211 99 1 8 13 82-111 
1 TNT 188 239 127 1 0 15 76-137 
I 4ADNT 313 291 93 1 2 40 60-140 
I 2ADNT 313 284 91 1 0 40 60-140 
I 26DNT 288 274 95 I 0 13 80-118 
I 24DNT 175 153 87 I 1 14 72-123 
I 2NT 363 333 92 I 5 15 74-130 
1 4NT 250 213 85 1 2 14 78-116 
1 3NT 238 275 116 I 0 15 72-126 
I 1 

No of Analyte recoveries out of QC Advisory Limits 1 
No of RPD's out of QC Limits 1 

• " ~ 



3F 

WATER EXPLOSIVE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY FORM 

~~. Name: SWL-TULSA 

~ Code: SWOK 

Contract: 

Case No: MKF-OH SDG No:33748 

Client Sample No: MFA-ICS-RB042498 

1 SPIKE 1 SAMPLE 1 MS 1 MS QC 
1 ADDED 1 CONCENTRATION 1 CONCENTRATION 1 % LIMITS 

1 COMPOUND 1 (ug/L) 1 (ug/L) 1 (ug/L) 1 REC # 1 REC. 1 
1=======================1=========1=============1=============1========1========1 
1 PETN 1 1200 1 1 1240 1 103 1 70-130 1 
1 1 1 1 1 1 1 

No of Analyte recoveries out of QC Advisory Limits 0 

1 SPIKE 1 MSD 1 MSD 1 
1 ADDED 1 CONCENTRATION 1 % % QC LIMITS 

1 COMPOUND 1 (ug/L) 1 (ug/L) 1 REC # 1 RPD# 1 RPD 1 REC. 1 
1=======================1==========1=============1========1=====1========1========1 
1 PETN 1 1200 1 1310 1 109 1 6 1 30 1 70-130 1 
1 1 1 1 1 1 1 1 

No of Analyte recoveries out of QC Advisory Limits 0 
No of RPD's out of QC Limits 0 



3G 

WATER EXPLOSIVE CONTROL SPIKE RECOVERY FORM 

~ 'ame: SWL-TULSA 

~ Code: SWOK 

Contract: 

Case No: MKF-OH SDG No:33748 

Client Sample No: LC0425WC 

COMPOUND 
======================= 

HMX _____________ __ 
RDX ________________ __ 
TNB ________________ __ 
DNB 
TET~R-Y-L---------------

SPIKE 1 SAMPLE LCS LCS 1 QC 
ADDED ICONCENTRATION CONCENTRATION % 1 LIMITS 
(ug/L) 1 (ug/L) (ug/L) REC # 1 REC. 

=========1============= ============= ========1======== 
400 1 980 95 1 46-151 
150 1 168 112 1 72-129 
225 1 211 94 1 74-118 
125 1 120 96 1 79-132 
413 1 284 69 1 58-120 

NB__________________ 213 1 226 106 1 68-135 
TNT 188 1 248 132 1 61-145 
4AD~N=T--------------- 313 1 306 98 1 60-140 
2ADNT________ 313 1 299 96 1 60-140 
26DNT________ 288 1 284 99 1 77-125 

I 24DNT________ 175 1 160 91 1 70-134 
1 2NT________________ 363 1 342 94 1 73-131 
1 4 NT 250 1 222 8 9 1 7 3 -116 
1 3NT 238 1 286 120 1 71- 127 
1- _________________ 1 _________________________ 1 ______ _ 

ef Analyte recoveries out of QC Advisory Limits o 

• 
7 



3G 

WATER EXPLOSIVES CONTROL SPIKE RECOVERY FORM 

Contract: T,- ~ame: SWL-TULSA 

J.,JI Code: SWOK Case No: MKF-OH SDG No:33748 

Client Sample No: LC0427WB 

SPIKE 1 SAMPLE 1 LCS 1 LCS QC 
ADDED 1 CONCENTRATION 1 CONCENTRATION 1 % LIMITS 

1 COMPOUND 1 (ug/L) 1 (ug/L) 1 (ug/L) 1 REC # 1 REC. 1 
1=======================1=========1=============1=============1========1========1 
1 PETN 1 1200 1 1 1320 1 110 1 70-130 1 
1 1 1 1 1 1 1 

No of Analyte recoveries out of QC Advisory Limits 0 

, 

, 
c 
u 



3G 

WATER EXPLOSIVE CONTROL SPIKE RECOVERY FORM 

Contract: a ~ame: SWL-TULSA 

• Code: SWOK Case No: MKF-OH SDG No:33748 

Client Sample No: LD0425WC 

SPIKE 
ADDED 

COMPOUND (ug/L) 
======================= ========= 

HMX 400 
RDX 150 
TNB 225 
DNB 125 
TETRYL 413 
NB 213 
TNT 188 
4ADNT 313 
2ADNT 313 
26DNT 288 
24DNT 175 
2NT 363 
4NT 250 
3NT 238 

SAMPLE 1 LCSD 1 LCSD QC 
CONCENTRATION 1 CONCENTRATION 1 % LIMITS 

(ug/L) 1 (ug/L) 1 REC # 1 REC. 
=============1=============1========1======== 

1 961 1 90 1 46-151 
1 157 1 105 1 72-129 
1 198 1 88 1 74-118 
1 112 1 90 1 79-132 
1 300 1 73 1 58-120 
1 199 1 93 1 68-135 
1 236 1 126 1 61-145 
1 276 1 88 1 60-140 
1 280 1 89 1 60-140 
1 255 1 89 1 77-125 
1 156 1 89 1 70-134 
1 328 1 90 1 73-131 
1 211 1 84 1 73-116 
1 2741 115 171- 1271 

- ___________ 1 1 1 1 

411bf Analyte recoveries out of QC Advisory Limits 0 

• 



3G 

WATER EXPLOSIVES CONTROL SPIKE RECOVERY FORM 

Contract: T,. ~ame: SWL-TULSA 

J..J1f Code: SWOK Case No: MKF-OH SDG No:33748 

Client Sample No: LD0427WD 

SPIKE 1 SAMPLE 1 LCSD 1 LCSD QC 
ADDED 1 CONCENTRATION 1 CONCENTRATION 1 % LIMITS 

1 COMPOUND 1 (ug/L) 1 (ug/L) 1 (ug/L) 1 REC # 1 REC. 1 
1=======================1=========1=============1=============1========1========1 
1 PETN 1 1200 1 1 1270 1 106 1 70-130 1 
1 1 1 1 1 1 1 

No of Analyte recoveries out of QC Advisory Limits 0 

.. ~ 
11 



4C 

Lab Name: SWL-TULSA Contract: 

~ Sample ID: BL0425WC 

~ Code: SWOK Case No: MKF-OH SDG No:33748 

Matrix: (soil/water) Water 

Date Extracted: Extn. Method: DIRECT 

Date Analyzed ( 1) : 04/26/98 Date Analyzed(2): 

Time Analyzed (1) : 01:39:41 Time Analyzed(2) : 

Instrument ID (1) : IN13 Instrument ID(2): 

LC Column ID (1) : CARB-07 LC Column ID (2): 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES AND QC'S. 

CUSTOMER I LAB 
I SAMPLE NO. I SAMPLE ID 
1====================1================== 

1 ILC0425WC ILC0425WC 
2 ILD0425WC ILD0425WC 
3 IMFA-ICS-RB042498 133748.10 
~ IMFA-ICS-RB042498 MS 133748.10MS 

• 

IMFA-ICS-RB042498 MSD133748.10MSD 
I I 
I I 

8 I 
9 I 
101 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

page 1 

• 
FORM IV 

I DATE I DATE 
ANALYZED 1 ANALYZED 2 
========== ========== 

04/26/98 
04/26/98 
04/26/98 
04/26/98 
04/26/98 

. ,. 
1 '1. . 



Lab Name: SWL-TULSA 

LC'· Sample 10: BL0427WB 

. ) Code: SWOK 

Matrix: (soil/water) 

Date Extracted: 

4C 

Contract: 

Case No: MKF-OH SDG No:33748 

Water 

Extn. Method: DIRECT 

Oate Analyzed (1): 04/29/98 Date Analyzed(2) : 

Time Analyzed (1): 23:33:05 Time Analyzed(2) : 

Instrument 10 (1): LC4 Instrument 10(2): 

LC Column 10 (1): LC Column 10 (2): 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES AND QC'S. 

CUSTOMER 
I SAMPLE NO. 
1==================== 

1 ILC0427WB 
2 ILD0427WD 
3 IMFA-ICS-RB042498 
~ IMFA-ICS-RB042498 

.,. MFA-ICS-RB042498 

8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

page 1 

, 

LAB 
SAMPLE 10 

================== 

LC0427WB 
LD0427WD 
33748.10 
33748.10MS 
33748.10MSD 

FORM IV 

1 DATE 1 DATE 
ANALYZED 1 1 ANALYZED 2 
========== ========== 

04/30/98 
04/30/98 
04/30/98 
04/30/98 
04/30/98 



1D 
EXPLOSIVE ANALYSIS DATA SHEET 

I 

EPA SAMPLE NO: 

I 

.'~ 
Name: SWL-TULSA Contract: IMFA-ICS-RB04249I 

18 
I 

Lab Code: SWOK Case No:MKF-OH SDG No: 33748 

Matrix: (soil/water) WATER Lab Sample ID: 33748.10 

Sample Amt: 1ml % Moisture Date Received: 04/25/98 

Extraction Volume: 1ml Date Extracted: DIRECT INJ 

Extraction Method: DIRECT Date Analyzed: 04/26198 

GPC Cleanup: (Y/N) N Dilution Factor: 2.00 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg) ug/L 

2691-41-0 
121-82-4 
99-35-4 
99-65-0 
479-45-8 
98-95-3 
118-96-7 

I 1946-51-0 

• 

35572-78-2 
606-20-2 

I 121-14-2 
I 88-72-2 
I 99-99-0 
I 99-08-1 
1 ______ _ 

HMX----------------------------
RDX----------------------------
TNB----------------------------
DNB-----------------------------
TETRYL--------------------------
NB-----------------------------
TNT-----------------------------
4ADNT---------------------------
2ADNT---------------------------
26DNT---------------------------
24DNT---------------------------
2NT-----------------------------
4NT-----------------------------
3NT-----------------------------

SURROGATE AMOUNT SPIKED (ug/L ) 
3,4-DNT 

FORM I 

• 

13.0 
14.0 
7.30 
4.00 
10.0 
7.00 
6.40 
7.00 
12.0 
9.40 
5.70 
12.0 
8.00 
7.90 

200 

I 
I 

Q 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

5 



LONG PLOT 

~ Injection F: <MC3> 5 5E0425W,13,1 

) 

sample name •••.••••••••••.••.••..••••• : MFA-ICS-RB042498 
Sample ID •.••••••.•.••••••••••••••.••• : 33748.10 
INST ID: IN13, COL. TYPE: ODS-II, ID: CARB-07, INJ:200,COL#1 

Acquired on 26-Apr-98 at 04:38:30 
Reported on 13-May-98 at 09:54:32 

9.0 9.5 

o 

5 

10 

15 

20 

25 

10.0 10.5 

I::;::=::;:==>,,- 6.92 

3,4DNT 

Page 1 

11.0 mV 11.5 



• 

• 

• 

INJECTION REPORT 

Injection F: <MC3> 5 5E0425W,13,1 

Acquired on 26-Apr-98 at 04:38:30 
Modified on 13-May-82 at 09:54:06 
Reported on 13-May-98 at 09:54:12 

ANALYSIS INFORMATION 

Analysis 10 ••••.•. : EXP, GC 200 
Analyst name •••••• : SS 

Page 1 

comment •••••••••.• : INST 10: IN13, COL. TYPE: ODS-II, 10: CARB-07,INJ:200,COL#1 
Number of samples.: 18 
Calibration file •• : 5E0425W 
Method file ••.••.• : EXPLOS 
Method title •••••• : SW846-8330 

Last modified on 13-May-82 at 09:54:06 
Last modified on 12-May-82 at 16:57:52 

SAMPLE INFORMATION 

Sample name ••••...••••••••.••.•••••••• : MFA-ICS-RB042498 
Sample 10 .•••••••••••••••..••••••••••• : 33748.10 
Sample type ••.••.••••••.•.•.•••••.•••• : Sample 
Sample amount •••..••..•••••••••••••••• : 1.0000 
Number of injections •••••••••••••••••• : 1 
Bottle Number ••••.•••••.•••••••••••••• : 1 

Dilution factor amounts: 
PERCENT MOISTURE •....•••.••••••.•••••• : 0.000 

User factors: 
Volume (mL) ••••••••••••••••••••••••••• : 1.000 
Dilution •••••••••••••.•••••••••••••.•• : 2.000 
Amount (g or mL) •••••••••••••••••••••• : 1.000 

PEAK INFORMATION 

Peak RT mins 
3 15.771 

Total 
Residual 

Hght uV 
556 

556 
302 

Area uVs 
12003 

12003 
4291 

ugjL Peak name 
225.192 3,4DNT 1\2[J~ 

225.192 
-6.705 

55 



ID 
EXPLOSIVES ANALYSIS DATA SHEET 

I 

EPA SAMPLE NO: 

I 
,.~ Name: SWL-TULSA Contract: IMFA-ICS-RB04249I 

18 I 
I I 

Lab Code: SWOK Case No:MKF-OH SDG No: 33748 

Matrix: (soil/water) WATER Lab Sample 10: 33748.10 

Sample Amt: Iml % Moisture Date Received: 04/25/98 

Extraction Volume: Iml Date Extracted: DIRECT INJ 

Extraction Method: DIRECT Date Analyzed: 04/30i98 

GPC Cleanup: (Y/N) N Dilution Factor: 2.00 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg) ug/L 

75-11-5 PETN---------------------------- I 20.0 IU 

FORM I 

Q 

- r.' ~f.) 



• 

• 

• 

Injection Date 
Sample Name 
Acq Operator 

Acq. Method 
Analysis Method 
Last Changed 

PETN 

Thu, 30. Apr. 1998 
33748.10 
SS 

: 042998W.M 
C:\HPCHEM\1\METHODS\042998W.M 

Seq Line 
Vial No. 
Inj. No. 
Inj. Vol. 

: Thu, 30. Apr. 1998, 01:28:48 pm 

VWD1 A, Wavelength=210 nm (042998W'04290014.D) 

mAU 

10 

8 

6 

4 

2 

O~---.. 

-2 

o 5 10 15 

· · · · · · 

20 

14 
64 

1 
200 f.Jl 

========================================================================: 
Customized Report: extstd.frp 

========================================================================: 
Sorted By Signal 
Calib. Data Modified 
Multiplier 
Dilution 
Uncalibrated Peaks 

· · · · 
Thu, 30. Apr. 1998,01:28:49 pm 
2.000000 
1.000000 
not reported 

Signal Description VWDI A, Wavelength=210 nm 

I RT I Type I 
[min] 

I 0.0001 

Totals: 

Area I Amt/Area I 
0.000001 0.000001 

Amount 
[ug/L] 

O.OOOOOIPETN 

0.00000 

Name 

{ 
===================================================================~. 

*** End of Report *** 

LC4 4/30/98 1:30:00 PM SS Page 19 of 2~ 







~MORRISON KNUDSEN CORPORATION -
CHAIN OF CUSTODY RECORD 720 Park Blvd., p.o. Box 73 

JY\FA- DCJ1 
Boise, Idaho 83729 
(208) 386-5000 

~:~.N~_OI_?>5"" IP~,T~~ce: Cr~V\Q e:,LI,J~o.("\ t ~+l.\ 
Analysis Required 

Split 
Samplers: (Sign~e) 

~1~~ . ....J Samples 

Sampler: (Print) ~'\o..JJ\ ~1lW( "'" 
Sample Sampling Point lsample Time Sample Yes No TYpe Description Date 1.0. Number 

l~LO (~;~ \Qd. tl-I~"G::.rno s-I rrl/cr.1 qSt> (Y\:t \L'S, 
'6';). V' ...... I ......... 

\ (Y'd~ \ q ~ D-I -;).:" Cr:"lrnO qSO (Y\c~;~~D v ~ .".. 

I(-x;~ \q~ I~' (.:.,.",-b 
, 

q~D (l\~,~~~ v v 

I("JI il~ \ ~ do- JA-3b u ~ i""r\P tC)\D fY)~4LS v v' ...... 

k n & \ 0. \ ()- D.'I (.... .r. 1040 ft\~~~~ -- .." v 

If'--{"i/~ \ q \ \:L" bro..b l()~ mr}~~ ./ 
.,/ 

&~~ \C\\ J.\.{-ob"~vnp \\ DD '('(\~~~ ,/ L.- ...... 

(..,i& \ <ilo 0 -l)." Ct,i"T'~ \ ?,dS"" 'fV\~c.s .,/ '" 
0./ 

-';-i~ \ g{o IV' or-ill \?> 3'd <,II\~ \ <:'5. ~ v 

(~~g \~(P )ll-3b"~ \3L\S" f1\"~C:/~S .,/ ...... v 

(-:(,i~ \ ~ 7 D-O.\' Cano \Y U~- fY\r~\~S '"'" --- ...... MS/I't\SD 
&)~ \ ~ ""7 \ 1..\' (.,r u..So 140~ Mf-~Cf\~ - ..-V 

~rl' ~ \ 9-., o4-~' Co·"fI\p 14-'-1.<; (),\f~~~ -v -' 

• r-r, ~ \. ~ dt -:<fc' I LoN"O Ji.fLf:S" M~~~~~ - \... -
\~l,..": ~ 0;' .1 "a ~\eu..Sh- \S-~ f(\ rA fC! Cf; ~~ ...... V I..' 

~ T f\.",.p ~l UA.~ lS-lO 
(Y\FtA, .-

~ " ~ ~~ 

w.e~ 

L.G..bS 
Relin;::r.ec'lBY: (~~ 61i;~Tit:bO 

Received By: (Signature) Relinquished By: (Signature) DatelTime Received By: (Signature) 

Comp (~ Company: Company: I Company: 

Relinquished By: (Signature) DatelTime Received By: (Signature) Relinquished By: (Signature) DatelTime Received By: (Signature) 

Company: I Company: Company: I Company: 

Relinquished By: (Signature) DatelTlme Received By: (Signature) Received /~~nory ~!: (Signaturel: ~Iq~,~( 
Total No. Samples This Shipping Container: 

Company: I Company: Company: • f. r "YJ/f..Q7\.. bCompany: 

Relinq'uished By: (Signature) DatelTime Received By: (Signature) Relinquished By: (Signature) DatelTime Received By: (Signature) 
Company: I Company: Company: I Company: 

_L.... 

'""' , " ~} ".) 



COOLER RECEIPT I SAMPLE LOG-IN SHEET 

COOLER RECEIPT I SAMPLE LOG.IN SHEET (1 'S·ATT2WSlll SWl-GA.11 5 Rev 5 OJ GA.115-CRLOGIN·F 

:"~.t 

LAB NAME: SOUTHWEST LABORATORY OF OKLAHOMA I AMERICAN ANALYTICAL & TECH. SRVS. 

RECEIVED BY (PRINT NAME): Sarah dodson/ Charlene Miller 

RECEIVED BY (SIGNATURE): 211!ttr: LOGGED IN BY (SIGNATURE): 

SAMpLe 

il~tt 
EPISODE: DEUVERY 

GROUP: 

tf<ANe l3W,Z 34-1 ~ 2-
CUENT SAMPLE ASSIGNED COOLER pH 

SAMPLE FRAcnON@ LAB. fhet..o U-
CHeCK 

• 
REMARKS: ItJ n 1·£C(;~ 5~ f3.m 01 5-;). rt-1e-1 1. CUSTODY SEAl(S): ~BSENT 

ACT' OKEN 
':;/~l{:b ~m t)2.. I 

2. CUSTOD;;r~~r3 SB3 t/ {)3 

~~ 4!J. 5BL/ ~fY1 64-
l. CHAIN. OF· CUSTODY. ~ABSENT 5&s 13m ($ 

SEALED IN PLAsnc? ~O s8ft:. v' lot, TAPED TO UD? , 0 

PROPERLY FILLED OUT 

~ 58, ".hI 61 (INK. SIGNED. ETC.)? 

•. AIRBILL ~nCKER 58S gm oe 
ABSENT s8q II CY1 

5.AlRBILLNi?~o 8.aez 4~l3 ,5Q6 8m /0 

&if I 1/ 
•• COOLER CONDmONS 5(.ilIYD 12-

ENOUGHICE7 & 51tmSfJ \LI /3 TYPE OF ICE? 

TYPE OF PACKING? s-q;;.. v 14 
7. SAMPLE TAGS <e3'ABSENT 

SQ3 ~m LS"' 
I. SAMPLE CONDmON: @'BROKEN" 

5tJ3~f) ~Jm lip LEAKING \'; 
BOTTLES SEALED IN SEPARATE 

IIJ1~ARo5;< e II. fYJ 17 PLASnc BAGS? ~NO 
CORRECT CONTAINERS USED FOR 

fJ7 F Il-~ DSt?, B V ~8 \ V FOR TESTS INDICATED? ~NO 
CORRECT PRESERVATIVE? @NO ... -----SUFFICIENT SAMPLE ? ~NO 
LABElS COMPLETE ( 1.0 .• DATE. ~2-q ---r--.... nME. SIGNATURE. ~ PRESERVATIVE ? ---VOA SAMPLES WITHOUT ~ 

BUBBLES? ~NO- ~ 
t. DOES INFORMAnON ON CUSTODY 

RECORDS. LABELS. TAGS AGRE.E? (9ND" 

10. RAD SCREEN WITH GIEGER 

COUNTER? 6i1'NO 

II. P.O. CALLED? @NO 

• Contact PO and attadl recon:I of resolution 
@ 5.an'IJH Fraction.: e- sv GClMS. v- VOA GClUS or GC . P-Pe.bade.H-HttttMade. 0- OtOmn. A-M, I-Inorv-neca. C-Cyemde. ,..-Metail. R-Rec:Iiocfternstry 
- Note samples with bubbles under remarks sectIOn. 

............... 

PAGEL OF 1 
RE.CfJ DATES.;?St JlH 
n-. REC'D: '1.'30 
~DATE: "t;:;).Qfl8 

ACID I RE.MARKS: 

BAle CONDITION 
LOT ~SAMPLE 

I: SHIPMENT. ETC. 

3Jc 
} . 

J:.t;b:f?-4-

-

"'I 

r--... 
--............. 

............ 

""""-
r 



·.-.-~.------- ~-- ~~-~"'----~"-~"'~-'~'--'---'-~'-'-'~"-.~-'-"---~---' --_ .. -~--''-----'---~' -------

) 

-. ) 

SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 West Albany 1 Broken Arrow, Oklahoma 740121 Office (918) 251-28581 Fax (918) 251-2599 

SDG NARRATWE 
CONTRACT: MKF-OH DATE: 06/11/98 
CASE: 34162 SOW NO.: SW846 
SDG: 34162 EPISODE NO.: 34162 

INORGANIC METAL FRACTION: 
Ten soil samples plus one MS/MSD were submitted for Iep and Hg analysis. No major problems 
occurred during the digestion or analyses of these samples. The samples' analyses were 
completed according to the following: 

SWLSOP# 
SWL-IN-205 
SWL-IN-209 
SWL-IN-207 

Method SOP is based 
SW846 3010A & 3050A 
SW8466010A 
SW846 7470A & 747lA 

Initial and Continuing Calibration Checks: No problems. 

Initial and Continuing Calibration Blanks: The following elements showed low level 
concentrations below the Contract Required Detection Limit in the Calibration Blanks: Ai, Cd, 
Pb, Ag, As, Se. No action required. 

Linearity near the CRDL (CRA & CRI): The CRI standard was outside of our in-house 
warning limits of 70 - 130%R for the following element: Al. No action required. 

Preparation Blanks: The following element showed low level concentrations below the 
Contract Required Detection Limit in the Preparation Blank: Pb. No action required. 

Lab Control Spikes: No problems. 

Matrix Spike (and MSD): The following elements were outside the control limits of75-125% 
recovery: MFA-ICS-59lS/Cr, Pb, Se; MFA-ICS-591MlBa, Cr, Pb. All associated samples were 
flagged with a "N" on Form. I's. No action required. 

Duplicates (LCSD and MSD): The following elements were outside the control limits of 0-20% 
RPD: LCSSD/no problems; MFA-ICS-59lMlCr, Pb. All associated samples were flagged with 
a "·"..Q.nJ"oI1l! :r! .. 'Np_acti~m f'eqllired. ____ ~ ________ ~ __ . ______ ~ ___ . 

Serial Dilution (ICP): MFA-ICS-59lLlno problems. 

SW846 MDLs: The IDL column on the Form lOs contain our MDLs rather than IDLs and the 
CRDL column on the Form lOs contain our PQLS rather than CRDLs. MDLs are done on an 
annual basis (SWOK SOP states between November and February) instead of requiring the 
quarterly change needed for IDLs. 

. Inman for ... 
Jason D. Ruckman 
Inorganic Program Manager 

001 



• SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
'-00 West Albanv • Broken Arrow. Oklahoma i4012 • Office 1,)18) 2'31-280;& • Fu (918) Z;I-2;99 

INORGANICS CLP QUALIFIER FLAGS 

B The ICPOlreci values was obtaineci from a readin~ that wu less thaD. the Conuact 1tequm:d 
Detection Limit (CRDL) but grcarer than or equal to the IDstrmm:Ilt Detection Umit (mL). if 
the analvte WRS analyzed for but not detected_ a "u- must be entered.. 

E The reported value is estimatM because of the presence of interfen:nce. An expiaDalory nom 
must be included under Comments on the Cover Pa~ (if the problem applies to ail sauqHes) or 
on the soecific FORM I - IN (if it is an isolated nmblem). 

M I Duplicate iniedion mecision not met. 
N I Spike sanmle recaverv not within control limits. 
S The iewited value wu determined bv the Method of Standard Additions I MSAl. 
W I Past-di~on Sl'1ke for Furnace AA analysis is out of contr'DllimilS (8S-11S IJ,), while S3IDl'ie 

absorbance is less than 50$ of soilee absorbance. (See Exhibit EJ 

* I DuoliClt.e analYSis not within control IimilS. 
+ I Corretation coefficient tor the MSA is less than 0.995. . 

-

• I 

! 
/ . I 



·. - - -.-.--~. 

) COVER PAGE - INORGANIC ANALYSES DATA PACKAGE 002 
Name: SOUTHWEST_LAB_OF OK. ____ __ Contract: MKF-OH 

Lab Code: SWOK 

SOW No.: SW846 __ 

Case No.: 34162 SAS No.: SDG No. : 34162A 

Client Sample IO 
MFAICS582 
-MFAICS582~ 
-MFAICS584 
-MFAICS585--
-MFAICS5 87--
-MFAICS588--
-MFAICS59 0--
-MFAICS591--
-MFAICS593--
-MFAICS593~ 
-MFAICS591S 
-MFAICS591M-

Lab Sample IO 
34162.01 

-34162.02---
-34162.04 
-34162.05-------
-34162.07 
-34162.08---
-34162.10 
-34162.11-------
-34162.15 
-34162.16-------
-34162.12S 
-34162.13S=0-----

;. 
I 'rtcje ICP interelement corrections applied ? 

Were ICP background corrections applied ? 
If yes - were raw data generated before 
application of background corrections ? 

Conunents: 

Yes/No YES 

Yes/No YES 

Yes/No NO 

BATCH_#'S: ICP=980601I3 
--AV=980601HG3---------------------------------------------------------------. 

I certify that this data package is in compliance with the terms and 
conditions of the contract, both technically and for completeness, for 
other than the conditions detailed above. Release of the data contained 
in this hardcopy data package and in the computer-readable data submitted 
on floppy diskette has bee uthorized by the Laboratory Manager or the 
Manager's desi ied by the following signature. 

Signature: 

Date: 

• 
Name: 

Title: 

Deborah J. Inman for ••• 
Jason D. Ruckman 

Inorianic Program Manager 
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003 
1 CLIENT SAMPLE Ir 

INORGANIC ANALYSES DATA SHEET 

MFAICS582 
Lab Name: SOUTHWEST LAB OF OK Contract:MKF-OH 
Lab Code: SWOK Case N~o-.-:~3~4162 SAS No.: SOG No.: 34162A 
Matrix (soil/water): SOIL Lab Sample ID: 34162.01 
Level (low/med): LOW - Date Received: OS/29/98 
% Solids: 82-:2 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. 

7429-90-5 
7440-38-2 
7440-39-3 
7440-43-9 
7440-47-3 
7439-92-1 
7439-97-6 
7782-49-2 
7440-22-4 

Color Before: BROWN 
Color After: YELLO-W---

Comments: 

Analyte . Concentration 

Aluminum 15500 
Arsenic 8.0 --Barium 92.2 
CadmiuID' 0.04 
Chromium 19.5 
Lead 29.3 
Mercury __ 0.04 
Selenium_ 0.47 
Silver 0.14 ---

Clarity Before: 
Clarity After: 

C Q 

-
-- N 
U ----

N* - --N* -
U --
U N ----U 

-
-
--
--
-
--
-
-
-
--
-
-
-
-
-
-
-
-
-
-

M 

P -P 
P-
P-
P-
P-
AV 
P 
P--
--
-
-
--
--
-
-
--
--
--
--
--
--
--
--
-
-
--
--
--
--
-
--
Texture: -'·~MBDIUM 
Artifacts: 

CLIENT_ID_=_MFA-ICS-582 ________________________________ __ 

• 
I 
I 

~ 
I 

FORM I - IN 
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004 
1 CLIENT SAMPLE ID 

INORGANIC ANALYSES DATA SHEET 

MFAICS582FD 
Lab Name: SOUTHWEST LAB OF OK: ____ ~ Contract:MKF-OH 
Lab Code: SWOK - Case No.: 34162 SAS No.: ---- SDG No.: 34162A 
Matrix (soil/water): SOIL Lab Sample ID: 34162.02 
Level (low/med): LOW Date Received: OS/29/98 
% Solids: 75-:2 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. 

7429-90-5 
7440-38-2 
7440-39-3 
7440-43-9 
7440-47-3 
7439-92-1 
7439-97-6 
7782-49-2 
7440-22-4 

Color Before: BROWN 
Color After: YELLO-W--

Comments: 

Analyte Concentration 

Aluminum 16800 
Arsenic 8.0 --Barium 100 
Cadmium- 0.04 
Chromium 19.7 
Lead 18.3 
Mercury __ 0.04 
Selenium_ 0.53 
Silver 0.16 ---

Clarity Before: 
Clarity After: 

C 

-
--
U 
-
U 
U 
U 

-
-
-
-
-
-
--
-
-
-
-
-
-
-
-
-
-
--
-
-
-
-

Q 

N -- ---
N* 

--N* ----
N -- ---

M 

P 
P-
P-
P-
P--P 
AV 
P 
P -
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--

FlPD iDr FD 
g.os 
o 

8. J 2-
o 

I. C2. 

l-fG.2. 
o 

Texture: :·MBDIUM 
Artifacts: 

CLIENT_ID_=_MFA-ICS-582FD ________________________________________ ___ 

~ .),---------------------
FORM I - IN 
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i 

~j 
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005 

• 1 
INORGANIC ANALYSES DATA SHEET 

CLIENT SAMPLE ID 

MFAICS584 
Lab Name: SOUTHWEST LAB OF OK: ____ ~ Contract:MKF-OH 
Lab Code: SWOK - Case No.: 34162 SAS No.: SDG No.: 34162A 
Matrix (soil/water): SOIL Lab Sample ID: 34162.04 
Level (low/med): LOW Date Received: OS/29/98 
% Solids: _78~ 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. 

7429-90-5 
7440-38-2 
7440-39-3 
7440-43-9 
7440-47-3 
7439-92-1 
7439-97-6 
7782-49-2 
7440-22-4 

Color Before: BROWN 
Color After: YELLO-W---

Comments: 

Analyte Concentration 

Aluminum_ 16500 
Arsenic 8.4 --Barium 73.7 
Cadmium-- 0.04 
Chromium 20.2 
Lead 14.2 
Mercury __ 0.04 
Selenium 0.50 
Silver 0.15 --

Clarity Before: 
Clarity After: 

C 

-
-
-
U 
-
U 
U 
U 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Q 

N ----
N* 

--N* --
N ----

M 

P 
P-
p-
p-
P 
P-
AV 
P 
P -
-
-
--
--
-
-
-
--
-
-
-
-
-
--
-
--
--
--
--
--
--
--
--
--
Texture: MEDIUM 
Artifacts: 

CLIENT_ID_=_MFA-ICS-584 ___________________________________________ __ 

• '\.-----------. )-------------------------~~~~--~~----------------------FORM I - IN 

I 
1 
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006 

) 1 
INORGANIC ANALYSES DATA SHEET 

CLIENT SAMPLE ID 

MFAICS585 
Lab Name: SOUTHWEST LAB OF OK. ____ ~ Contract:MKF-OH 
Lab Code: SWOK - Case No.: 34162 SAS No.: SDG No.: 34162A 
Matrix (soil/water): SOIL Lab Sample ID: 34162.05 
Level (low/med): LOW Date Received: OS/29/98 
% Solids: 79-:1 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte . Concentration C Q M 

7429-90-5 Aluminum 17800 - P 
7440-38-2 Arsenic - 6.1 - P-
7440-39-3 Barium -- 65.3 - -N P 
7440-43-9 Cadmium- 0.04 U -- --- P-
7440-47-3 Chromium 2l.3 N* P -
7439-92-1 Lead - 36.1 - --N* -- P-
7439-97-6 Mercury __ 0.04 U -- -- A 
7782-49-2 Selenium 0.49 U N P 
7440-22-4 Silver 0.15 U ----- P 

-
-
-

~ 
-
-) 

I 

Color Before: BROWN 
Color After: YELLO-W---

Comments: 

Clarity Before: 
Clarity After: 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Texture: MEDIUM 
Artifacts: 

CLIENT_ID_=_MFA-ICS-585 ____________________________________________ __ •. -----------
FORM I - IN 
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• 1 
INORGANIC ANALYSES DATA SHEET 

007' 
CLIENT SAMPLE Ir 

MFAICS587 
Lab Name: SOUTHWEST LAB OF OK, ____ ~ Contract:MKF-OH 
Lab Code: SWOK Case No.: 34162 SAS No.: SDG No.: 34162A 
Matrix (soil/water): SOIL Lab Sample ID: 34162.07 
Level (low/med): LOW Date Received: OS/29/98 
% Solids: 82-:-6 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte ' Concentration C Q M 

7429-90-5 Aluminum 13200 - P 
7440-38-2 Arsenic 3.8 - P-
7440-39-3 Barium -- 57.3 - P-N 
7440-43-9 Cadmium- 0.04 U -- -- -P 
7440-47-3 Chromium_ 14.2 N* P-- --N* - -7439-92-1 Lead 11.6 P 
7439-97-6 Mercury 0.04 U - - AV 
7782-49-2 Selenium 0.47 U N P 
7440-22-4 Silver ___ 0.14 U --- P -

- -
- -
- -

') - -
- -
- -

• 
Color Before: BROWN 
Color After: YELLO-W--

Comments: 

Clarity Before: 
Clarity After: 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

--
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
Texture: MEDIUM 
Artifacts: 

CLIENT_ID_=_MFA-ICS-587 __________________________ __ 

FORM I - IN 
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008 
1 CLIENT SAMPLE ID 

INORGANIC ANALYSES DATA SHEET 

MFAICS588 
Lab Name: SOUTHWEST LAB OF OK~~~ Contract:MKF-OH 
Lab Code: SWOK - Case No.: 34162 SAS No.: -- SOO No.: 34162A 
Matrix (soil/water): SOIL Lab Sample ID: 34162.08 
Level (low/med): LOW - Date Received: OS/29/98 
% Solids: 84~ 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. 

7429-90-5 
7440-38-2 
7440-39-3 
7440-43-9 
7440-47-3 
7439-92-1 
7439-97-6 
7782-49-2 
7440-22-4 

Color Before: BROWN 
Color After: YELLO-W--

Comments: 

Analyte . Concentration 

Aluminum_ 11800 
Arsenic 3.2 
Barium - 78.5 
Cadmiu~ 0.12 
Chromium_ 20.4 
Lead 17.7 
Mercury __ 0.04 
Selenium_ 0.47 
Silver 0.14 ---

Clarity Before: 
Clarity After: 

C 

---
Ii 
-
U 
U 
B 

-
-
--
--
-
--
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Q 

N ---
N .... 

-N .... --
N ---

M 

P 
P-
P-
P -P -P 
AV 
P 
p--
--
--
-
-
-
--
-
-
-
--
-
--
--
-
--
-
-
--
-
-
--
-
--
-
Texture: MEDIUM 
Artifacts: 

CLIENT_ID_=_MFA-ICS-588 ____________________________ __ 

~ )-----------

I 

"I .. ~ 

FORM I - IN 
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"009 

• 1 
INORGANIC ANALYSES DATA SHEET 

CLIENT SAMPLE ID 

MFAICS590 
Lab Name: SOUTHWEST LAB OF OK Contract:MKF-OH 
Lab Code: SWOK - Case N~o-.-:-=3~4162 SAS No.: SDG No.: 34162A 
Matrix (soil/water): SOIL Lab Sample ID: 34162.10 
Level (low/med): LOW - Date Received: OS/29/98 
% Solids: 763 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. 

7429-90-5 
7440-38-2 
7440-39-3 
7440-43-9 
7440-47-3 
7439-92-1 
7439-97-6 
7782-49-2 
7440-22-4 

Color Before: BROWN 
Color After: YELLO-W---

Conunents: 

Analyte Concentration 

Aluminum 11900 
Arsenic 6.8 --Barium 101 
Cadmium- 0.47 
Chromium 21.1 
Lead 35.3 
Mercury __ 0.04 
Selenium 0.51 
Silver 0.15 ---

Clarity Before: 
Clarity After: 

C 

-
-
-
-
-
-
U 
U 
U 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Q 

N -----
N* 

--N* --
-- --

N -----

M 

P -P 
P-
P-
P-
-P 

AV 
P -P -
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
Texture: '-' MEDIUM 
Artifacts: 

CLIENT_ID_=_MFA-ICS-590 ____________________________________________ __ • )-------------
FORM I - IN 



010 
1 CLIENT SAMPLE ID 

INORGANIC ANALYSES DATA SHEET 

MFAICS591 
Lab Name: SOUTHWEST LAB OF OK ____ ~ Contract:MKF-OH 
Lab Code: SWOK - Case No.: 34162 SAS No.: SDG No.: 34162A 
Matrix (soil/water): SOIL Lab Sample ID: 34162.11 
Level (low/med): LOW Date Received: OS/29/98 
% Solids: 76~ 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. 

7429-90-5 
7440-38-2 
7440-39-3 
7440-43-9 
7440-47-3 
7439-92-1 
7439-97-6 
7782-49-2 
7440-22-4 

Color Before: BROWN 
Color After: YELLO-W--

Comments: 

Analyte . Concentration 

Aluminum 14900 
Arsenic - 4.2 -Barium 89.5 
Cadmium- 0.04 
Chromium 26.2 -Lead 27.1 
Mercury_ 0.04 
Selenium 0.52 
Silver 0.16 --

Clarity Before: 
Clarity After: 

C 

-
-
-
U 
-
U 
U 
U 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Q 

N ---
N* 

-N* --
N ---

M 

P -P -P -P -P -P 
AV 
P 
P 

Texture: MEDIUM 
Artifacts: 

CLIENT_ID_=_MFA-ICS-591 _________________________ __ •. ----------
FORM I - IN 
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011 

e 1 
INORGANIC ANALYSES DATA SHEET 

CLIENT SAMPLE ID 

, I 

MFAICS593 
Lab Name: SOUTHWEST LAB OF OK~ __ ~ Contract:MKF-OH 
Lab Code: SWOK Case No.: 34162 SAS No.: SDG No.: 34162A 
Matrix (soil/water): SOIL Lab Sample ID: 34162.15 
Level (low/med): LOW - Date Received: OS/29/98 
% Solids: 81-:9 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte o Concentration C Q M 

7429-90-5 Aluminum 15400 - P 
7440-38-2 Arsenic 2.9 - p-

7440-39-3 Barium -- - -114 N P 
7440-43-9 Cadmium- 0.04 U -- --- p -
7440-47-3 Chromium 25.7 N* P -
7439-92-1 Lead 15.9 - --N* -- P -
7439-97-6 Mercury __ 0.04 U -- AV 
7782-49-2 Selenium 0.47 U N P 
7440-22-4 Silver ___ 0.14 U -- --- p 

-
-
-
-
--
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

.'-" .. , -
Color Before: BROWN 
Color After: YELLO-W---

Clarity Before: 
Clarity After: 

Texture :\-MBDIUM 
Artifacts: 

Comments: 
CLIENT_ID_=_MFA-ICS-593 ____________________________________________ __ 

ie j------------------------=F~O:RM~=I---,I=N~---------------------
i 
i 

j 
j 



, 012 
1 CLIENT SAMPLE ID 

INORGANIC ANALYSES DATA SHEET 

MFAICS593FD 
Lab Name: SOUTHWEST LAB OF OK. ____ ~ Contract:MKF-OH 
Lab Code: SWOK - Case No.: 34162 SAS No.: ---- SOG No.: 34162A 
Matrix (soil/water): SOIL Lab Sample ID: 34162.16 
Level (low/med): LOW Date Received: OS/29/98 
% Solids: _82:3 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. 

7429-90-5 
7440-38-2 
7440-39-3 
7440-43-9 
7440-47-3 
7439-92-1 
7439-97-6 
7782-49-2 
7440-22-4 

Color Before: BROWN 
Color After: YELLO-W---

Comments: 

Analyte . Concentration 

Aluminum 13800 
Arsenic 2.3 
Barium -- 117 
Cadmium-- 0.04 
Chromium 23.7 
Lead 14.7 
Mercury __ 0.04 
Selenium_ 0.47 
Silver 0.14 

Clarity Before: 
Clarity After: 

C 

-
-
-
U 
-
U 
U 
U 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Q 

N -- ---
N* 

--N* ----
N -- ---

M 

P 
P--P 
P-
P--P 
AV 
P 
P -
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--

PPO+Q,- t=" b 
I I. (e, 

23.1 
2. ([) 
o 

8". I 
7.8 
o 
o 
o 

Texture: ... MEDIUM 
Artifacts: 

CLIENT_ID_=_MFA-ICS-593FD __________________________________________ __ 

•••• FORM I - IN 



• 2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Contract: MKF-OH __ __ 

Lab Code: SWOK Case No.: 34162 SAS No. : SOG No.: 34162A 

Initial Calibration Source: EPA-LV ____ __ 

Continuing Calibration Source: IN.VEN. ____ _ 

Concentration Units: ug/L 

Initial Calibration Continuing Calibration 
Analyte True Found %R (1) True Found %R (1) Found %R(l) M 

Aluminum. 1000.0 1007.74 100.8 5000.0 5082.01 101.6 4933.06 98.7 P -- - - - - - -Arsenic 250.0 254.11 101.6 500.0 494.49 98.9 492.72 98.5 P 
Barium - --1000.0 1006.56 100.7 ---500.0 --492.12 - - - 98.5 P -98.4 492.27 
Cadmium- - 125.0 - ---500.0 -- - - - 96.5 P -121. 64 97.3 487.38 97.5 482.59 
Chromium 100.0 - 98.58 - 98.6 ---500.0 -- - - - 96.9 P -486.99 97.4 484.37 

250.0 -244.89 - 98.0 ---500.0 -- - - -97.4 P -Lead 496.59 99.3 487.11 -- 4.1 - 3.91 - 95.4 --- 5.0 -- 5.50 110.0 - 5.29 105.8 AV Mercury 
Selenium 250.0 ~3.30 - 97.3 500.0 ~6.60 --'486.73 97.3 P 99.3 --- - - --- -- - - - -Silver __ 125.0 124.69 99.8 500.0 486.86 97.4 485.92 97.2 P -- - - --- -- - - -
·'1 -

--.- --
--
--
--
--
-
--
--
--- --
--
--
--
-
--
--
--
--
-
--
--
--

• FORM II (PART 1) - IN 



014 
2A 

INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Contract: MKF-OH 

Lab Code: SWOK Case No.: 34162 SAS No.: SDG No.: 34162A 

Initial Calibration Source: EPA-LV ____ __ 

Continuing Calibration Source: IN.VEN. ____ _ 

Concentration Units: ug/L 

Initial Calibration Continuing Calibration 
Analyte True Found %R(l) True Found %R (1) Found %R (1) M 

Aluminum 5000.0 4932.80 98.7 5099.85 102.0 P -- - - - -
Arsenic 500.0 488.32 97.7 500.95 100.2 P 
Barium -- ---500.0 - 492.14 - 98.4 -- P -498.59 99.7 
Cadmium- ---500.0 - 480.38 - -- - P-96.1 494.44 98.9 
Chromium ---500.0 - 483.26 - -- - P -96.7 494.71 98.9 
Lead ---500.0 - 488.02 - -- 100.4 -

97.6 502.15 P --- 5.0 - 5.41 108.2 -- AV Mercury_ 5.35 107.0 
Selenium_ 500.0 --:rs7.55 97.5 ---S03.40 100.7 P --- - - -- -Silver __ 500.0 486.26 97.3 495.87 99.2 P --- - - -- - -

, --
,: l -,'.or' --

--
-
--
-
-
--
-
--. --
-
--
-
-
-
-
--
--
--
-
--
-

FORM II (PART 1) - IN 



015 
2A 

• INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Lab Name: SOUTHWEST LAB OF OK Contract: MKF-OH ---
Lab Code: SWOK Case No.: 34162 SAS No.: SDG No.: 34162A 

Initial Calibration Source: EPA-LV ---
Continuing Calibration Source: IN.VEN. ___ _ 

Concentration Units: ug/L 

Initial Calibration Continuing Calibration 
Analyte True Found %R (1) True Found %R (1) Found %R (1) M 

Aluminum_ NR 
Arsenic NR -Barium NR 
Cadmiu~ NR 
Chromium_ 100.0 --98.31 98.3 500.0 503.01 100.6 505.20 101.0 P -- - -- - - -Lead 250.0 241. 66 96.7 500.0 503.45 100.7 503.57 100.7 P -- - - -- - - AV Mercury_ 5.0 5.37 107.4 5.29 105.8 --- ----sQ3.72 Selenium 250.0 244.17 97.7 500.0 509.61 101.9 100.7 P 

,lver -
-- - - -- - - NT{ . - -

-
-
-
--
-
-
--

• FORM II (PART 1) - IN 



016 
2A 

INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Lab Name: SOUTHWEST LAB OF OK Contract: MKF-OH ---
Lab Code: SWOK Case No.: 34162 SAS No.: SDG No.: 34162A 

Initial Calibration Source: EPA-LV ---
Continuing Calibration Source: IN.VEN. __ _ 

Concentration Units: ug/L 

Initial Calibration Continuing Calibration 
Analyte True Found %R (1) True Found %R (1) Found %R (1) M 

Aluminum NR 
Arsenic NR -Barium NR 
Cadmium-- NR 
Chromium_ 500.0 506.20 101.2 P -- - -
Lead 500.0 504.46 100.9 P -- - NR Mercury_ 
Selenium_ 500.0 510.67 102.1 P -- - NR lver --

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

• FORM II (PART 1) - IN 



2B 017 

• CRDL STANDARD FOR AA AND ICP 

Lab Name: SOUTHWEST LAB OF OK ____ __ Contract: MKF-OH 

Lab Code: SWOK Case No.: 34162 SAS No.: SDG No.: 34162A 

AA CRDL Standard Source: PLASMACHEM 

ICP CRDL Standard Source: IN.VEN. -----

Concentration Units: ug/L 

CRDL Standard for AA CRDL Standard for ICP 
Initial Final 

Analyte True Found %R True Found %R Found %R 

Aluminum 100.0 168.69 168.7 149.85 149.8 -- --- --- -Arsenic 20.0 23.66 118.3 22.48 112.4 -- --- --- ---- -Barium 4.0 6.07 151. 7 6.10 152.5 
Cadmium- ----6.0 5.89 98.2 - 99.7 5.98 
Chromium ----10.0 9.86 

- 98.6 103.0 10.30 --- 6.0 6.08 101.3 ---- - 96.8 Lead 5.81 ---- -0.2 0.17 Mercury __ 85.0 --- --Selenium 10.0 8.85 88.5 7.24 72.4 • ---10.0 12.80 128.0 130. 0 lver 13.09 --- -- ---- -

• FORM II (PART 2) - IN 



2B 018 
CRDL STANDARD FOR AA AND ICP 

Lab Name: SOUTHWEST LAB OF OK ____ __ Contract: MKF-OH 

Lab Code: SWOK Case No.: 34162 SAS No. : SDG No.: 34162A 

AA CRDL Standard Source: PLASMACHEM 

ICP CRDL Standard Source: IN.VEN. ____ _ 

Concentration Units: ug/L 

CRDL Standard for AA CRDL Standard for ICP 
Initial Final 

Analyte True Found %R True Found %R Found %R 

Aluminum 
Arsenic --Barium 
Cadmiu~ 
Chromium 10.0 11.33 113.3 11.85 118.5 --- --- ---- -Lead 6.0 6.14 102.3 6.19 103.2 ---- -Mercury __ 
C'c.lenium 10.0 11.44 114.4 11.50 115.0 --- --- ---- -ver ---

FORM II (PART 2) - IN 



• 
3 

BLANKS 

Lab Name: SOUTHWEST LAB OF OK ____ __ Contract: MKF-OH 

Lab Code: SWOK Case No.: 34162 SAS No. : 

Preparation Blank Matrix (soil/water): SOIL_ 

Preparation Blank Concentration Units (ug/L or mg/kg): MG/KG 

Initial 
Calib. Continuing Calibration 
Blank Blank (ug /L) 

Analyte (ug/L) C 1 C 2 C 3 C 

Aluminum_ 16.0 U 73.5 B 16.0 U 16.0 U ---- -- --- - ---- - --- -Arsenic l.8 U l.8 U l.8 U 2.3 B -- -- - - -Barium l.3 U l.3 U l.3 U l.3 U 
Cadmiu~ 0.3 -- U - - -0.5 B 0.4 B 0.3 U -- - - -Chromium_ 0.8 U 0.8 U 0.8 U 0.8 U -- - - -Lead l.4 U l.4 B 1.4 U l.4 U -- - - -0.2 Mercury __ U 0.2 U 0.2 U 0.2 U -- - - -Selenium 4.0 U 4.0 U 4.0 U 4.0 U i"ver---= -- - - -l.2 U l.2 U l.2 B l.2 U -- - - -

- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -

• FORM III - IN 

019 

SDG No.: 34162A 

Prepa-
ration 
Blank C M 

l. 60 U p---0.18 U P --0.13 U P --0.03 U P 
0.08 U P --0.14 B P 
0.03 U AV -0.40 U P --0.12 U P --

- -
- -
- ---
- ---
- ---
- ---
- ---
- ---
- ---
- ---
- ---
- ---
- ---
- ---
- ---
- ---
- ---
- ---
- ---
- ---
- ---
- ---
- ---
- ---



3 
BLANKS 

Lab Name: SOUTHWEST LAB OF OK Contract: MKF-OH ---
Lab Code: SWOK Case No.: 34162 SAS No. : 

Preparation Blank Matrix (soil/water): 

Preparation Blank Concentration Units (ug/L or mg/kg) : 

Initial 
Calib. Continuing Calibration 
Blank Blank (ug/L) 

Analyte (ug/L) C 1 C 2 C 3 C 

Aluminum 53.7 B - -- - - -Arsenic l.8 U - - - - -Barium l.3 U 
Cadmium- - - - -0.3 U 
Chromium 

- 0.8 - U - -
- - - -Lead l.4 U - - 0.2 ij ij Mercury 0.2 U 0.2 

Selenium - - - -4.0 U - - - -(,,'lver l.2 U 
a -- - - - -

- - - -I - - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -

• FORM III - IN 

020 

SDG No.: 34162A 

Prepa-
ration 
Blank C M 

p-
- -P - -P - -P - -P - -P - AV - -P - -P - -
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --



• 3 
BLANKS 

Lab Name: SOUTHWEST LAB OF OK Contract: MKF-OH ---
Lab Code: SWOK Case No.: 34162 SAS No.: 

preparation Blank Matrix (soil/water): 

preparation Blank Concentration Units (ug/L or mg/kg) : 

Initial 
Calib. Continuing Calibration 
Blank Blank (ug/L) 

Analyte (ug/L) C 1 C 2 C 3 C 

Aluminum - - - - -Arsenic - - - - -Barium - - - -Cadmium 
Chromium 0.8 U 0.8 U 0.8 U 0.8 U - - - -Lead 1.4 U 1.4 U 1.4 U 1.4 U - - - -Mercury_ - U 13 U Selenium 4.4 B 4.0 4.1 4.0 - - - -

lver -- - - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -

• FORM III - IN 

021 

SDG No.: 34162A 

Prepa-
ration 
Blank C M 

--NR - -NR - NR-
- NR-
- -P - -P - NR - -P - -NR - -
- -
- -
- --
- --
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-



4 022 
ICP INTERFERENCE CHECK SAMPLE 

Lab Name: SOUTHWEST LAB OF OK "--- Contract: MKF-OH 

Lab Code: SWOK Case No.: 34162 SAS No: SDG No.: 34162A 

ICP ID Number: TJA ET1 __ _ ICS Source: EPA-LV91 

Concentration Units: ug/L 

True Initial Found Final Found 
Sol. Sol. Sol. Sol. Sol. Sol. 

Analyte A AB A AB %R A AB %R 

Aluminum 
Arsenic -Barium 
Cadmiu:rn-
Chromium 0 500 1 432.8 86.6 0 439.0 87.8 -- -- - -- -Lead 0 50 2 47.2 94.4 2 45.3 90.6 - -Mercury_ 

,Selenium_ 0 50 5 49.2 98.4 4 49.1 98.2 - -"ilver --

FORM IV - IN 



4 023' 

• ICP INTERFERENCE CHECK SAMPLE 

Lab Name: SOUTHWEST LAB OF OK, __ _ Contract: MKF-OH 

Lab Code: SWOK Case No.: 34162 SAS No: SDG No.: 34162A 

ICP ID Number: TJA ET2 __ _ ICS Source: EPA-LV91 

Concentration Units: ug/L 

True Initial Found Final Found 
Sol. Sol. Sol. Sol. Sol. Sol. 

Analyte A AB A AB %R A AB %R 

Aluminum 500000 500000 465329 465204.3 93.0 463699 466979.8 93.4 - - - - - - -Arsenic 0 100 2 91.9 91. 9 -3 91.4 91.4 - -- - -Barium 0 500 5 460.7 92.1 5 459.7 91. 9 
Cadmium- 0 --1000 --860.8 - 86.1 -- --3 -3 851.6 85.2 
Chromium -- -- - -- -0 500 0 434.8 87.0 1 432.7 86.5 -- -- - -- -Lead 0 50 1 43.4 86.8 3 41.8 83.6 - -Mercury_ 

• Selenium 0 50 -7 43.0 86.0 -6 43.0 86.0 
ilver 0 200 0 186.0 - 93.0 - 92.8 0 185.7 -- -- -- - -- -

• FORM IV - IN 



024 
5A 

) SPIKE SAMPLE RECOVERY 
Client SAMPLE ID 

Lab Name: SOUTHWEST LAB OF OK Contract:MKF-OH MFAICS591M ---
Lab Code: SWOK Case No.: 34162 SAS No.: SDG No.: 34162A 
Matrix: SOIL--

-........"..--=-::-
% Solids~or Sample: 76.4 

Level (low/med): LOW 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

Control 
Limit Spiked Sample Sample Spike 

Analyte %R Result (SSR) C Result (SR) C Added (SA) %R Q M 

- -Aluminum 16888.2370 14869.5108 249.31 809.7 P ---- - - -- - -- - -Arsenic 75-125 13.6501 4.2274 9.97 94.5 P - - - - - --129.2 N -
Barium 75-125 411.5637 89.4519 249.31 P 
Cadmium--

- - - - -- -75-125 5.7037 0.0389 U 6.23 91. 6 P 
Chromium_ 75-125 - 57.7686 - - 26.2429 ----r26.5 N -24.93 P - - - - -- -Lead 75-125 60.6654 27.0643 9.97 337.0 N P 

75-125 - 0.2223 - - 0.0416 U --105.9 AV Mercury_ 0.21 - - - -- -Selenium 75-125 7.7579 0.5184 U 9.97 77.8 P 
Silver 75-125 - - - ---100.0 - -6.2273 0.1555 U 6.23 P --- - - - -- - -

- - - --

~ 
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - --
- - - -
- - - -

Comments: 
CLIENT ID = MFA-ICS-591 -------------------------

FORM V (Part 1) - IN 



025 
5A 

• SPIKE SAMPLE RECOVERY 
Client SAMPLE ID 

Lab Name: SOUTHWEST LAB OF OK ____ __ Contract:MKF-OH MFAICS591S 

Lab Code: SWOK Case No.: 34162 SAS No. : SDG No.: 34162A 
Matrix: SOIL- Level (low/med): LOW 
% Solids-ror S-a-m-p~1-e-:--=7~6.4 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

Control 
Limit Spiked Sample Sample Spike 

Analyte %R Result (SSR) C Result (SR) C Added (SA) %R Q M 

- P Aluminum 14535.2574 14869.5108 249.31 -134.1 ---- - - --- - - - -Arsenic 75-125 13.5997 4.2274 9.97 94.0 P -- - - - 89.4519 - -106.0 - -Barium 75-125 353.6801 249.31 P 
Cadmiu~ 

- - - U -- - -75-125 5.4772 0.0389 6.23 87.9 P 
Chromium_ 

- - - 26.2429 ---248.3 N P -75-125 88.1329 24.93 - - - - 1409.4 -
Lead 75-125 167.5838 27.0643 9.97 N P 

75-125 - 0.2202 - - 0.0416 U 0.21 - 104.9 AV Mercury __ - - - -- N Selenium 75-125 7.2182 0.5184 U 9.97 72.4 P - - - --- -Silver 75-125 5.6451 0.1555 U 6.23 90.6 P --- - - - --- - -
- - - --

• - - - --
- - - -
- - - --
- - - --
- - - --
- - - --
- - - --
- - - --
- - - --
- - - --
- - - --
- - - --
- - - --
- - - --
- - - --
- - - --
- - - --
- - - --
- - - --
- - - --
- - - --
- - - --

Comments: 
CLIENT ID = MFA-ICS-591 ______________________________________________ _ 

• FORM V (Part 1) - IN 



026 
5B 

POST DIGEST SPIKE SAMPLE RECOVERY 
Client SAMPLE ID 

Lab Name: SOUTHWEST LAB OF OK Contract: MKF-OH MFAICS591A ---
Lab Code: SWOK Case No. : 34162 SAS No.: SDG No.: 34162A 

Matrix: SOIL __ _ Level (low/med): LOW ---
Concentration Units: ug/L 

Control 
Limit Spiked Sample Sample 

Analyte %R Result (SSR) C Result (SR) C Added (SA) %R Q M 

-Aluminum NR - - - -Arsenic NR - - - -Barium NR 
Cadmiu~ - - - NR 
Chromium 620.65 - - -202.50 400.0 104.5 P - -- - - - -- - -
Lead 669.11 208.84 420.0 109.6 P --- - - - -- - -Mercury __ NR - U -Selenium 17.51 4.00 10.0 175.1 P --- - - -- -Silver NR --- - - -

~ 
- - - --
- - - --
- - - --
- - - --
- - - --
- - - --
- - - --
- - - --
- - - --
- - - --
- - - --
- - - --
- - - --
- - - --
- - - --
- - - -
- - - -
- - - --
- - - --
- - - -
- - - -
- - - --
- - - -

Comments: 
CLIENT ID = MFA-ICS-591 ______________________________________ _ 

~-----------------------



• 6 
DUPLICATES 

Lab Name: SOUTHWEST LAB OF OK. ____ _ Contract:MKF-OH 

Lab Code: SWOK Case No.: 34162 SAS No.: 

027 
CLIENT SAMPLE ID 

LCSSD 

SDG No.: 34162A 

Matrix (soil/water): SOIL Level (low/med): LOW 

% Solids for Sample: 100.0 % Solids for Duplicate: 100.0 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

Control 
Analyte Limit Sample (S) C Duplicate (D) C RPD Q M 

- --
Aluminum 175.0945 183.4358 4.7 P - - - --- - - -
Arsenic 7.2482 7.5972 4.7 P - - - --- - - -Barium 24.1959 25.1647 3.9 P 
Cadmium--

- - --- - - -4.4720 4.6585 4.1 P 
Chromium 18.4023 - 19.2018 - --- - - -4.3 P - - - --- - - -Lead 7.3340 7.5904 3.4 P 
Mercury_ 0.0333 0.1667 - 0.1517 - --- - - AV 9.4 --- - - --- - -Selenium 6.6327 6.8411 3.1 P - - - --- - -

• Silver 1. 0000 4.4922 4.7666 5.9 P --- --- - - --- - - -
- - - --
- - - --
- - - --
- - - --
- - - --
- - - --
- - - --
- - -
- - -
- - - --
- - - --
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -

• FORM VI - IN 



Lab Name: SOUTHWEST LAB OF OK ._--

6 
DUPLICATES 

Contract:MKF-OH 

Lab Code: SWOK Case No.: 34162 SAS No.: 

028 
CLIENT SAMPLE ID 

MFAICS591M 

SDG No.: 34162A 

Matrix (soil/water): SOIL Level (low/med): LOW 

% Solids for Sample: 76.4 % Solids for Duplicate: 76.4 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

Control 
Analyte Limit Sample (S) C Duplicate (D) C RPD Q M 

-Aluminum 14535.2574 16888.2370 15.0 P -- - -- - - - - -Arsenic 13.5997 13.6501 0.4 P -Barium 
- - --15.1 - - -353.6801 411.5637 P 

Cadmiu~ 
- - - - - -5.4772 5.7037 4.1 P 

Chromium_ 88.1329 - 57.7686 - --41. 6 - "* -P - - - - -
Lead 167.5838 60.6654 93.7 * P 

0.2202 - - - - AV Mercury_ 0.2223 0.9 - - -- - -Selenium 7.2182 7.7579 7.2 P - - -- - - -Silver 1. 2466 5.6451 6.2273 9.8 P -- -- - - -- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -

• FORM VI - IN 



029 

• 7 
LABORATORY CONTROL SAMPLE 

Lab Name: SOUTHWEST LAB OF OK Contract: MKF-OH ---
Lab Code: SWOK Case No.: 34162 SAS No.: SDG No.: 34162A 

Solid LCS Source: EPA0287 __ _ 

Aqueous LCS Source: 

Aqueous (ug/L) Solid (mg/kg) 
Analyte True Found %R True Found C Limits %R 

Aluminum 200.00 175.09 160.00 240.00 87.5 
Arsenic - - - - - 9.60 - 90.6 8.00 7.25 6.40 
Barium - --25.00 --24.20 - --20.00 --30.00 - 96.8 
Cadmiuffi" -- -- - -- -- - 89.4 5.00 4.47 4.00 6.00 
Chromium --20.00 --18.40 - --16.00 --24.00 - 92.0 -- -- - -- -- -Lead 8.00 7.33 6.40 9.60 91. 6 -- -- - -- -- 100.0 Mercury_ 0.17 0.17 0.13 0.20 -- -- - -- --Selenium 8.00 6.63 6.40 9.60 82.9 
Silver --5.00 -- - -- --6.00 - 89.8 4.49 4.00 -- -- -- - -- -- -

-
-
- --
- --
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

• FORM VII - IN 



030 
7 

LABORATORY CONTROL SAMPLE 

Lab Name: SOUTHWEST LAB OF OK Contract: MKF-OH ---
Lab Code: SWOK Case No.: 34162 SAS No.: SDG No.: 34162A 

Solid LCS Source: EPA0287 __ _ 

Aqueous LCS Source: 

Aqueous (ug/L) Solid (mg/kg) 
Analyte True Found %R True Found C Limits %R 

Aluminum 200.00 183.44 160.00 240.00 91.7 
Arsenic - - 8.00 - 7.60 - - 6.40 - -9.60 95.0 
Barium - -- --25.16 - --20.00 --30.00 100.6 25.00 
Cadmium-- -- -- - -- --5.00 4.66 4.00 6.00 93.2 
Chromium --20.00 --19.20 - --16.00 --24.00 - 96.0 -- -- - -- -- -Lead 8.00 7.59 6.40 9.60 94.9 -- -- - -- -- -0.17 0.15 0.13 91.0 Mercury_ 0.20 -- -- - -- -- -Selenium 8.00 6.84 6.40 9.60 85.5 
Silver --5.00 -- - -- -- -4.77 4.00 6.00 95.4 -- -- -- - -- -- -

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

FORM VII - IN 



8 031 

• STANDARD ADDITION RESULTS 

Lab Name: SOUTHWEST LAB OF OK Contract:MKF-OH ---
Lab Code: SWOK Case No.: 34162 SAS No.: SDG No. : 34162A ---

Concentration Units: ug/L 

EPA 
Sample An 0 ADD 1 ADD 2 ADD 3 ADD Final 

No. ABS CON ABS CON ABS CON ABS Conc. r Q 

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

• a - -
-
-
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

• FORM VIII - IN 



032 
9 Client SAMPLE ID 

ICP SERIAL DILUTION 

MFAICS591L 
Lab Name: SOUTHWEST LAB OF OK Contract: MKF-OH ---
Lab Code: SWOK Case No.: 34162 SAS No.: SDG No.: 34162A 

Matrix (soil/water): SOIL Level (low/med): LOW 

Concentration Units: ug/L 

Serlal % 
Initial Sample Dilution Differ-

Analyte Result (I) C Result (S) C ence Q M 

Aluminum 114739.09 121110.81 5.6 - P 
Arsenic -- 32.62 - - -- 33.74 - B --3.4 - - -P - - - - -- - - -Barium 690.25 730.26 5.8 P 
Cadmium- - - - - -- - - -0.30 U l.50 U P 
Chromium 202.50 - 213.73 - 5.5 - P -
Lead 208.84 - - - - --10.4 - - -230.46 P - - - - - - - NR Mercury_ 

U U -Selenium 4.00 20.00 P 
Silver - - 6.00 - - -l.20 U U P -- - - - -

- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -

FORM IX - IN 



033 
10 • Instrument Detection Limits (Quarterly) 

L_~ Name: SOUTHWEST LAB OF OK 
Lab Code: SWOK -Case No. :--=3~4~1~6=2 
ICP ID Number: TJA ETl ____ _ 
Flame AA ID Number : 
Furnace AA ID Number : 

Wave-
length Back-

Analyte (nm) ground 

Aluminum -Arsenic -Barium 
Cadmiu~ 
Chromium 267.72 - - -Lead 220.35 - -Mercury_ 
Selenium 196.02 - - -Silver --

• 

Comments: 

Contract: MKF-OH 
SAS No.: 
Date: 03/20/98 

CRDL IDL 
(ug/L) (ug/L) 

150 -- -10 -10 -3 -5 0.8 -3 1.4 -0.2 -- -5 4.0 -10 -

• FORM X - IN 

SDG No.: 34162A 

M 

NR 
NR -
NR 
NR-

-P -P 
NR -P 
NR -
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--



034 
10 

Instrument Detection Limits (Quarterly) 

~~0 Name: SOUTHWEST LAB OF OK 
Lab Code: SWOK -Case No. :---=3-=-4-::"'1-=6=2 
ICP ID Number: TJA ET2 ____ _ 
Flame AA ID Number : 
Furnace AA ID Number : 

Wave-
length Back-

Analyte (nm) ground 

Aluminum 308.22 - - -Arsenic 189.04 -- - -Barium 493.41 
Cadmiu~ - 267.72 -
Chromium 267.72 -- - -Lead 220.35 - -Mercury 
Selenium 196.03 - - -Silver 328.07 --- - -

Comments: 

Contract: MKF-OH 
SAS No.: 
Date: 03/20/98 

CRDL IDL 
(ug/L) (ug/L) 

150 16.0 ---- - ----10 1.8 -10 1.3 -3 0.3 -5 0.8 -3 1.4 -0.2 ---- -5 4.0 -10 1.2 -

FORM X - IN 

SDG No.: 34162A 

M 

p-
P --P --
P --P --P 
NR -P --P 

---

---

---
---

---

---



10 035 

• Instrument Detection Limits (Quarterly) 

L~ Name: SOUTHWEST LAB OF OK 
Lab Code: SWOK -Case No. :---=3"""'4"""1-==6=2 
ICP ID Number: 
Flame AA ID Number: PS200B ____ __ 
Furnace AA ID Number : 

Wave-
length Back-

Analyte (nm) ground 

Aluminum -Arsenic --Barium 
Cadmium-
Chromium -Lead 
Mercury 254.00 
Selenium - -
Silver -

---

• 

Comments: 

Contract: MKF-OH 
SAS No.: 
Date: 12/18/96 

CRDL IDL 
(ug/L) (ug/L) 

150 ---- -10 -10 -3 -5 -3 -0.2 0.2 ---- -5 -10 -

• FORM X - IN 

SDG No.: 34162A 

M 

NR 
NR 
NR-
NR-
NR-
NR-
AV-
NR-

-NR -
---
---
---
---
---
---
---
---
---
---
---
---
---
---
---
---
---
---
---
---
---
---
---



036 
11A 

ICP Interelement correction Factors (Annually) 

Lab Name: SOUTHWEST LAB OF OK Contract: MKF-OH ---
Lab Code: SWOK Case No. : 34162 SAS No. : SDG No.: 34162A 

ICP ID Number: TJA ET1 __ _ Date: 01/13/98 

Wave- Interelement Correction Factors for : 
length 

Analyte (nm) Al Ca Fe Mg BI -
Aluminum 308.21 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - -
Arsenic 

- - - -=-0.0000230 - -189.04 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - -Barium 493.41 0.0000000 0.0000000 0.0000440 0.0000000 0.0000000 
Cadmium--

-
226.50 - - - - - - -0.0000000 0.0000000 0.0001140 0.0000000 0.0000000 

Chromium 
- - - - - - -267.72 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 

220.35 - - - - - - -=-0.0011430 Lead 0.0004460 0.0000000 0.0001000 0.0000000 - - - - - - -
Mercury_ 
Selenium 196.02 0.0000000 0.0000000 -0.0001000 0.0000000 0.0000000 - - - - - - -Silver 328.07 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 -- - - - - - - - -., 

Comments: 

FORM XI (Part 1) - IN 



lIB 037 

• ICP Interelement Correction Factors (Annually) 

Lab Name: SOUTHWEST LAB OF OK Contract: MKF-OH ---
Lab Code: SWOK Case No. : 34162 SAS No. : SDG No.: 34162A 

ICP ID Number: TJA ET1 __ _ Date: 01/13/98 

Wave- Interelement Correction Factors for : 
length 

Analyte (nm) CO CR CU MN MO - - - - -
Aluminum 308.21 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - -Arsenic 189.04 0.0000000 0.0000000 0.0000000 0.0000000 0.0007340 
Barium - - 493.41 - -=-0.0007300 - 0.0000000 - - 0.0000000 - 0.0000000 - 0.0000000 
Cadmiu~ - 226.50 - -0.0001430 

-
0.0000000 

- - 0.0000000 - 0.0000000 - 0.0000000 - - - - - -Chromium 267.72 0.0000000 0.0000000 0.0000000 0.0002250 0.0000000 
220.35 - -=-0.0016270 - 0.0000000 - - 0.0000000 - 0.0000000 -=-0.0006490 Lead - - - - - -Mercury_ 

Selenium 196.02 0.0000000 0.0000000 0.0000000 0.0004530 0.0000000 - - - - - - - -=-0.0005680 Silver 328.07 0.0000000 0.0005060 0.0003560 0.0000000 -- - - - - - - -

I • 

Comments: 

• FORM XI (Part 2) - IN 



038 
lIB 

ICP Interelement Correction Factors (Annually) 

Lab Name: SOUTHWEST LAB OF OK ____ __ Contract: MKF-OH 

Lab Code: SWOK Case No.: 34162 SAS No.: SDG No.: 34162A 

ICP ID Number: TJA ET1 ____ _ Date: 01/13/98 

Wave- Interelement Correction Factors for : 
length 

Analyte (nm) NI SB SC SN TI - - - - -
Aluminum_ 308.21 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - -- - - - - - -
Arsenic 189.04 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 -- - -- - - - - - -Barium 493.41 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Cadmium-

- 226.50 -- - - - -
0.0000000 - - 0.0000000 0.0000000 0.0000000 0.0000000 

Chromium - -- - - - - - - 0.0000000 267.72 0.0000000 0.0000000 0.0000000 0.0000000 - - 220.35 -- - 0.0002660 - - - 0.0000000 - -=-0.0004910 Lead 0.0000000 0.0000000 - -- - - - - -
Mercury __ 
Selenium 196.02 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - -- - - - - - -
Silver 328.07 0.0000000 0.0000000 0.0007790 0.0000000 0.0000000 --- - -- - - - - - -

Comments: 

FORM XI (Part 2) - IN 



039 
11B 

• ICP Interelement Correction Factors (Annually) 

Lab Name: SOUTHWEST LAB OF OK Contract: MKF-OH ---
Lab Code: SWOK Case No. : 34162 SAS No. : SDG No.: 34162A 

ICP ID Number: TJA ET1 ___ _ Date: 01/13/98 

Wave- Interelement Correction Factors for : 
length 

Analyte (nm) TL U V W ZN - - - - -
Aluminum 308.21 0.0000000 0.0000000 0.0221230 0.0000000 0.0000000 
Arsenic 

- - - - - - -=-0.0017530 -189.04 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - -Barium 493.41 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Cadmium-- - - - - - - - -226.50 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Chromium - - - - - - -267.72 0.0000000 0.0004820 0.0000000 0.0005590 0.0000000 - - 0.0000000 - 0.0006940 - -=-0.0005550 -=-0.0007320 - 0.0000000 Lead 220.35 - - - - - -Mercury_ 
Selenium 196.02 0.0000000 0.0000000 0.0000000 0.0091790 0.0000000 - - - - - - - -Silver 328.07 0.0000000 0.0025270 -0.0000960 0.0000000 0.0000000 -- - - - - - - -

Comments: 

• FORM XI (Part 2) - IN 



11A 040 
ICP Interelement Correction Factors (Annually) 

Lab Name: SOUTHWEST LAB OF OK ---- Contract: MKF-OH 

Lab Code: SWOK Case No. : 34162 SAS No. : SDG No.: 34162A 

ICP ID Number: TJA ET2 ___ _ Date: 01/09/98 

Wave- Interelement Correction Factors for : 
length 

Analyte (nm) Al Ca Fe Mg BA -
Aluminum 308.22 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 -- - - - - -=-0.0000310 - -
Arsenic 189.04 0.0000000 0.0000000 0.0000000 0.0000000 - -Barium - - 0.0000000 - - 0.0000000 - -493.41 0.0000000 0.0000000 0.0000000 
Cadmium-

- - - - - - - -
267.72 0.0000000 0.0000000 0.0000770 0.0000000 0.0000000 

Chromium - - - - - - - -267.72 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - -
Lead 220.35 0.0006490 0.0000000 0.0000530 0.0000000 0.0000000 - - - - - - - -
Mercury_ 
Selenium 196.03 0.0000000 0.0000000 -0.0000310 0.0000000 0.0000000 - - - - - - -Silver 328.07 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 

-- - - - - - - - -

Comments: 

FORM XI (Part 1) - IN 



f)4l 
11B 

• ICP Interelement Correction Factors (Annually) 

Lab Name: SOUTHWEST LAB OF OK ._---- Contract: MKF-OH 

Lab Code: SWOK Case No. : 34162 SAS No.: SDG No.: 34162A 

ICP ID Number: TJA ET2 ____ _ Date: 01/09/98 

Wave- Interelement Correction Factors for : 
length 

Analyte (nm) CO CR CU MN NI - - - - -
Aluminum 308.22 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - -- - - - - - -
Arsenic 189.04 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 -- - -- - - - - - -Barium 493.41 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Cadmiuffi'""" - 267.72 -- -=-0.0000800 - - - - -0.0000000 0.0000000 0.0000000 0.0000000 
Chromium - 267.72 -- - - - - -0.0000000 0.0000000 0.0000000 0.0003370 0.0000000 
Lead - 220.35 -- -=-0.0006220 - - - - -0.0000000 0.0000000 0.0000000 0.0002760 - -- - - - - -Mercury __ 
Selenium 196.03 0.0004010 0.0000000 0.0000000 0.0008230 0.0000000 - -- - - - - - -Silver 328.07 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 --- - -- - - - - - -

• 

Comments: 

• FORM XI (Part 2) - IN 



"042 
lIB 

ICP Interelement Correction Factors (Annually) 

Lab Name: SOUTHWEST LAB OF OK Contract: MKF-OH ---

Lab Code: SWOK Case No. : 34162 SAS No. : SDG No.: 34162A 

ICP ID Number: TJA ET2 ___ _ Date: 01/09/98 

Wave- Interelement Correction Factors for : 
length 

Analyte (nm) SC SN TI TL V - - - - --
Aluminum 308.22 0.0000000 0.0000000 0.0000000 0.0000000 0.0159360 - -- - - - - - -
Arsenic 189.04 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - -- - - - - - -Barium 493.41 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 -- - -- - - - - - -
Cadmium 267.72 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - -- - - - - - -
Chromium 267.72 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - 220.35 -- - 0.0000000 - 0.0000000 - - - -=-0.0002030 Lead 0.0000000 0.0000000 - -- - - - - -Mercury __ 
Selenium 196.03 0.0000000 0.0000000 0.0000000 0.0000000 0.0002840 - -- - - - - - -Silver 328.07 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 -- - -- - - - - - -

Comments: 

FORM XI (Part 2) - IN 



12 043 

• ICP Linear Ranges (Quarterly) 

Lab Name: SOUTHWEST LAB OF OK Contract: MKF-OH -
Lab Code: SWOK Case No. : 34162 SAS No.: SDG No. : 34162A 

ICP ID Number: TJA ETI Date: 04/10/98 

Integ. Concentration 
Time (ug/L) 

Analyte (sec. ) M 

--Aluminum 15.00 600000.0 P 
Arsenic - -- 30000.0 - - -15.00 P - -- - - -Barium 15.00 20000.0 P 
Cadmiu~ -- - - -15.00 30000.0 P 
Chromium 15.00 60000.0 - - -P - -- - - -Lead 15.00 60000.0 P 
Mercury_ -- - -NR: 
Selenium 15.00 30000.0 P 
Silver - -- - -P-15.00 30000.0 -- - -

• --
--
--
--
--
--

Comments: 

.---------------~F~O=RM~~X~I~I~-~I~N~--------------



12 04-4 

~ ICP Linear Ranges (Quarterly) 

Lab Name: SOUTHWEST LAB OF OK Contract: MKF-OH 

Lab Code: SWOK Case No. : 34162 SAS No. : SDG No. : 34162A 

ICP ID Number: TJA ET2 Date: 04/17/98 

Integ. Concentration 
Time (ug/L) 

Analyte (sec. ) M 

--Aluminum 15.00 600000.0 P - -- - - -Arsenic 15.00 30000.0 P 
Barium - -- - -P-15.00 40000.0 
Cadmium-- --15.00 10000.0 P 
Chromium 15.00 10000.0 -p-

- -- - - -Lead 15.00 60000.0 P 
Mercury -- - -NR 
Selenium 15.00 60000.0 P 
Silver - --15.00 60000.0 - -P--- -- - - -

--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--

Comments: 

• FORM XII - IN 



• 
13 

PREPARATION LOG 

Lab Name: SOUTHWEST LAB OF OK. __ _ Contract: MKF-OH 

Lab Code: SWOK Case No.: 34162 SAS No.: 

Method: P 

Client 
Sample Prep Weight Volume 

No. Date (gram) (mL) 

• 

LCSS 06/01/98 1. 00 100 
LCSSD - 06/01/98 - -

1. 00 - - --100 
MFAICS582 - 06/01/98- -1. 04- -100--
MFAICS582FD - 06/01/98- -1. 01- -100--
MFAICS584 - 06/01/98= -1. 01- -100--

- - - - --MFAICS585 06/01/98 1. 04 100 
MFAICS587 - 06/01/98 - -

1. 03 - - --100 
MFAICS588 - 06/01/98 - - 1. 00 - - --100 
MFAICS590 - 06/01/98 - - - - --1. 02 100 
MFAICS591 - 06/01/98 - - 1. 01 - - 100 --
MFAICS591M - 06/01/98 - -

1. 05 - - -100 
MFAICS591S - 06/01/98- -1. 05- -100--
MFAICS593 - 06/01/98- -1.03- -100--
MFAICS593FD - 06/01/98- -1.03- -100--
PBS - 06/01/98= -1. 00- -100--

- - - - --

• FORM XIII - IN 

·045 

SDG No. : 34162A 



13 
PREPARATION LOG 

Lab Name: SOUTHWEST LAB OF OK __ _ Contract: MKF-OH 

Lab Code: SWOK Case No.: 34162 SAS No.: 

Method: AV 

Client 
Sample Prep Weight Volume 

No. Date (gram) (rnL) 

LCSS 06/01/98 0.60 100 - 06/01/98 - - - - -LCSSD 0.60 100 - 06/01/98 - - 0.64 - - -MFAICS582 100 - 06/01/98 - - - - -MFAICS582FD 0.64 100 
MFAICS584 - 06/01/98 - - 0.62 - - 100 -- 06/01/98 - - - - -MFAICS585 0.61 100 
MFAICS587 - 06/01/98 - - - - -0.60 100 
MFAICS588 - 06/01/98 - - 0.60 - - 100 -- 06/01/98 - - - - -MFAICS590 0.63 100 
MFAICS591 - 06/01/98 - - 0.63 - - -100 - 06/01/98- -0.63- -100-MFAICS591M 
MFAICS591S - 06/01/98- -0.63- -100-
MFAICS593 - 06/01/98- -0.61- -100-
MFAICS593FD - 06/01/98= -0.60- -100-- - - - -PBS 06/01/98 0.60 100 - - - - - -

FORM XIII - IN 

046 

SDG No. : 34162A 



• Lab Name: SOUTHWEST LAB OF OK 

14 
ANALYSIS RUN LOG 

Contract: MKF-OH ---

047 

Lab Code: SWOK Case No.: 34162 SAS No.: SDG No. : 34162A 

Instrument ID Number: TJA ET2 Method: P ---
Start Date: 06/01/98 End Date: 06/02/98 

Client 
Analytes 

Sample D/F Time % R A A B C C P H S A 
No. L S A D R B G E G 

SO --1 2215 X X X X X X - X X - - - - - - - - - - - - -
-- - - - - - - - - - - - - - -S 1 2221 X X X X X X X X -- - - - - - - - - - - - - - -ICV 1 2227 X X X X X X X X --1 2233 - - - - - - - - - - - - - -ICB X X X X X X X X -- - - - - - - - - - - - - - -CRI 1 2238 X X X X X X X X --1 2244 - - - - - - - - - - - - - -ICSA X X X X X X X X -- - - - - - - - - - - - - - -ICSAB 1 2250 X X X X X X X X -- - - - - - - - - - - - - - -CCV 1 2255 X X X X X X X X -- - - - - - - - - - - - - - -CCB 1 2301 X X X X X X X X -- - - - - - - - - - - - - - -S 1 2307 X X X X X X X X -- 2312 - - - - - - - - - - - - - -SS 1 X X X X X X X X -- - - - - - - - - - - - - - -:SSD 1 2318 X X X X X X X X -- 2324 - - - - - - - - - - - - - -MFAICS582 1 X X X X X X X X -- -- - - - - - - - - - - - - - -MFAICS582FD 1 2330 X X X X X X X X - -- - - - - - - - - - - - - - -MFAICS584 1 2335 X X X X X X X X -- -- 2341 - - - - - - - - - - - - - -MFAICS585 1 X X X X X X X X -- -- - - - - - - - - - - - - - -MFAICS587 1 2347 X X X X X X X X -- -- 2352 - - - - - - - - - - - - - -MFAICS588 1 X X X X X X X X -- -- - - - - -ZZZZZZ 1 2358 - - - - - - - - -
-- X X X X X X - X X - - - - - - - - - - - - -CCV 1 0004 -- - - - - - - - - - - - - - -CCB 1 0009 X X X X X X X X -- - - - - - - - - - - - - - -MFAICS590 1 0015 X X X X X X X X -- -- 0021 - - - - - - - - - - - - - -MFAICS591 1 X X X X X X X X -- -- - - - - - - - - - - - - - -MFAICS591S 1 0027 X X X X X X X X -- -- 0032 - - - - - - - - - - - - - -MFAICS591M 1 X X X X X X X X -- --5 - - - - - - - - - - - - - -MFAICS591L 0040 X X X X X X X X -- -- - - - - - - - - - - - - - -MFAICS593 1 0046 X X X X X X X X -- -- 0052 - - - - - - - - - - - - - -MFAICS593FD 1 X X X X X X X X - -- - - - - -ZZZZZZ 1 0057 - - - - - - - - -
-- - - - - - - - - -ZZZZZZ 1 0103 - - - - - - - - - - - - -
-- - - - - - - - - - - - - - - - - - - - - - -ZZZZZZ 1 0109 --1 0114 X X X X X X - X X CCV - - - - - - - - - - - - -
-- - - - - - - - - - - - - - -
-- -- - - - - - - - - - - - - - - - - - - - - - -

FORM XIV - IN 

• 

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -



14 
ANALYSIS RUN LOG 

048 

Lab Name: SOUTHWEST LAB OF OK Contract: MKF-OH ---
Lab Code: SWOK Case No.: 34162 SAS No.: SDG No. : 34162A 

Instrument ID Number: TJA ET2 Method: P 

Start Date: 06/01/98 

Client 
Sample 

No. 
D/F Time 

---
End Date: 06/02/98 

% R A ABC C PHS A 
L SAD R B G E G 

Analytes 

CCB --1 0120 X X X X X X - X X - - - - - - - - -
ZZZ~Z=Z~Z---- --1 0126 ---
ZZZZZZ 1 0132 
ZZZZZZ --1 0137 
ZZZZZZ 1 0145 
CRI --1 0151 
ICSA 1 0157 
ICSAB -1 0202 
CCV 1 0208 

B 1 0214 

---------------------------
---------------------------
---------------------------

XXXXXX-XX---------------
--- ---------------___ X X X X X X X X 
___ X X X X X X X X 
___ X X X X X X X X 
___ X X X X X X X X 

:....------ --- --- ---- - - - - - - - - - - - - - - - - - - - - - - - -
------ --- --- ---- - - - - - - - - - - - - - - - - - - - - - - - -

------- --- --- ---- - - - - - - - - - - - - - - - - - - - - - - - -
------ -- -- --- - - - - - - - - - - - - - - - - - - - - - - - -
------ -- -- --- - - - - - - - - - - - - - - - - - - - - - - - -
------- --- --- ---- - - - - - - - - - - - - - - - - - - - - - - - -
------ -- -- --- - - - - - - - - - - - - - - - - - - - - - - - -
------- --- --- ---- - - - - - - - - - - - - - - - - - - - - - - - -
------- --- --- ---- - - - - - - - - - - - - - - - - - - - - - - - -
-------- --- --- ---- - - - - - - - - - - - - - - - - - - - - - - - -
---------- ---- --- ---- - - - - - - - - - - - - - - - - - - - - - - - -
---------- --- --- ---- - - - - - - - - - - - - - - - - - - - - - - - -
---------- --- --- ---- - - - - - - - - - - - - - - - - - - - - - - - -
----------- ---- --- ---- - - - - - - - - - - - - - - - - - - - - - - - -
------ --- -- --- - - - - - - - - - - - - - - - - - - - - - - - -
---------- ---- --- ---- - - - - - - - - - - - - - - - - - - - - - - - -
---------- ---- --- ---- - - - - - - - - - - - - - - - - - - - - - - - -

--- -- --- - - - - - - - - - - - - - - - - - - - - - - - -
----------- ---- --- ----- - - - - - - - - - - - - - - - - - - - - - - - -
------------ ---- --- ---- - - - - - - - - - - - - - - - - - - - - - - - -
------ --- -- ---- - - - - - - - - - - - - - - - - - - - - - - - -

--- -- --- - - - - - - - - - - - - - - - - - - - - - - - -
------ --- -- --- - - - - - - - - - - - - - - - - - - - - - - - -

FORM XIV - IN 



• 
Lab Code: SWOK 

14 
ANALYSIS RUN LOG 

Contract: MKF-OH 

Case No.: 34162 SAS No.: 

Instrument ID Number: TJA ET1 ___ __ Method: P 

049 

SDG No. : 34162A 

Start Date: 06/08/98 End Date: 06/08/98 

Analytes 
Client 
Sample 

No. 
D/F Time % R A ABC C PHS A 

L SAD R B G E G 

SO --1 1708 - - - - X X - X - - - - - - - - - - - - - - - -
S 1 1713 ---- - - - - X X X -------- ----------------ICV 1 1719 X X X ----------------ICB 1 1724 X X X ----- - - - -CRI 1 1729 X X X 
ICSA ---1 1735 ------ - - - - X X X - - - - - - - - - - - - - - - -

------ - - - -ICSAB 1 1740 X X X 
CCV --1 1746 ---- - - - - X X X - - - - - - - - - - - - - - - -

- - --CCB 1 1751 X X X 

•~ftFAICS591A ___ ===1 1756 ====== = = = = X X X ZZZZ 1 1803 
ZZZZ --1 1808 - - - - - - - - - - - - - - - - - - - - - -

~~ZZZZ ---1 1814 - - - - - - - - - - - - - - - - - - - - - -
ZZZZZZ ---1 1819 ------ - - - - - - - - - - - - - - - - - - - - - - - -

----------------------------ZZZZZZ 1 1824 
ZZZZZZ ---1 1830 ------------------------------

----------------------------ZZZZZZ 1 1835 
ZZZZZZ ---1 1841 ----------------------------

-----------------------------ZZZZZZ 1 1846 ___ __ 

CCV ---1 1851 = = = = X X - X = = = = = = = = = = = = = = = = CCB 1 1857 X X X 
ZZZZZZ 1 1902 
ZZZZZZ ---1 1907 
ZZZZZZ 1 1913 
CRI ---1 1921 ----XX-X----------------
ICSA 1 1926 ----- - - -- X X X 
ICSAB 1 1932 X X X ----------------

----------------CCV 1 1937 X X X 
CCB 1 1942 X X X 

--- -- -----
--- --- ----
--- --- -----
-- --- ---- - - - - - - - -" - - - - - - - - - - - - """!""" -

FORM XIV - IN 

• 



Lab Name: SOUTHWEST LAB OF OK 

14 
ANALYSIS RUN LOG 

Contract: MKF-OH ---
Lab Code: SWOK Case No.: 34162 SAS No.: 

Instrument ID Number: PS200B Method: AV ----

050 

SDG No. : 34162A 

Start Date: 06/01/98 End Date: 06/01/98 

Client 
Analytes 

Sample D/F Time 9-
0 R A A B C C P H S A 

No. L S A D R B G E G 

--1 - - - - - - - - -SO 1046 X - - - - - - - - - - - -
-- - - - - - - - - - - - - - - - - - - - - -SO.2 1 1048 X -- - - - - - - - - - - - - - - - - - - - - -SO.5 1 1051 X - 1054 - - - - - - - -Sl 1 X 

- - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - - -S5 1 1057 X - 1 1059 - - - - - - - - - - - - - - - - - - - - -S10 X - - - - - - - - - - - - - - - - - - - - - -ICV 1 1103 X - 1106 - - - - - - - -ICB 1 X - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - - -CRA 1 1109 X -- - - - - - - - - - - - - - - - - - - - - -"CV 1 1111 X 

Y~zzz 
--1 1114 - - - - - - - - - - - - - - - - - - - - -X - - - - - - - - - - - - - - - - - - - - - -1 1128 - 1 1131 - - - - - - - - -L.ZZZZZ - - - - - - - - - - - - -
- 1133 - - - - - - - - -ZZZZZZ 1 - - - - - - - - - - - - -
- 1136 - - - - - - - - -ZZZZZZ 1 - - - - - - - - - - - - -
--1 1139 - - - - - - - - -ZZZZZZ - - - - - - - - - - - - -
- - - - - - - - - -ZZZZZZ 1 1141 - - - - - - - - - - - - -
-- - - - - - - - - -ZZZZZZ 1 1144 - - - - - - - - - - - - -
- - - - - - - - - -ZZZZZZ 1 1146 - - - - - - - - - - - - -
--1 1149 - - - - - - - - -ZZZZZZ - - - - - - - - - - - - -
- - - - - - - - - -ZZZZZZ 1 1152 - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - - -CCV 1 1154 X --1 1157 - - - - - - - - - - - - - - - - - - - - -CCB X - - - - - - - - - -ZZZZZZ 1 1200 - - - - - - - - - - - -
- - - -ZZZZZZ 1 1202 - - - - - - - - - - - - - - - - - - -
- - - - - - - - - -ZZZZZZ 1 1205 - - - - - - - - - - - - -
- - - - - - - - - -ZZZZZZ 1 1208 - - - - - - - - - - - - -
- 1210 - - - - - - - - -ZZZZZZ 1 - - - - - - - - - - - - -
- - - - - - - - - -ZZZZZZ 1 1213 - - - - - - - - - - - - -
- 1216 - - - - - - - - -ZZZZZZ 1 - - - - - - - - - - - - -
- - - - - - - - - -ZZZZZZ 1 1218 - - - - - - - - - - - - -
- - - -ZZZZZZ 1 1221 - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - - - -
-- -- - - - - - - - - - - - - - - - - - - - - - -

FORM XIV - IN 

... ~ 

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
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- -
- -
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- -
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- -
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- -
- -



• 
14 

ANALYSIS RUN LOG 

Lab Name: SOUTHWEST LAB OF OK "--- Contract: MKF-OH 

Lab Code: SWOK Case No.: 34162 SAS No.: 

Instrument ID Number: PS200B Method: AV ----

051 

SDG No. : 34162A 

Start Date: 06/01/98 End Date: 06/01/98 

Client 
Analytes 

Sample D/F Time % R A A B C C P H S A 
No. L S A D R B G E G 

- - - -ZZZZZZ 1 1224 - - - - - - - - - - - - - - - - - --- - - - - - - X - -CCV 1 1226 - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - -CCB 1 1229 X -- - - -ZZZZZZ 1 1232 - - - - - - - - - - - - - - - - - --- 1234 - - - - - - - - -ZZZZZZ 1 - - - - - - - - - - - - --- - - -ZZZZZZ 1 1237 - - - - - - - - - - - - - - - - - - --- - - - - - - - - -ZZZZZZ 1 1240 - - - - - - - - - - - - --- 1242 - - - - - - X - - - - - - - - - - - - - - -PBS 1 -- - - - - - - - - - - - - - - - - - - - - -LCSS 1 1245 X -- - - - - - - - - - - - - - - - - - - - - -

4iSD 1 1247 X -- 1250 - - - - - - - - - - - - - - - - - - - - -ZZZ 1 -- - - - - - - - - - - - - - - - - - - - - - -,ZZZZ 1 1253 -- 1255 - - - - - - - - - - - - - - - - - - - - - -L.ZZZZZ 1 -- - - - - - - X - - - - - - - - - - - - - - -CCV 1 1258 -- 1301 - - - - - - - - - - - - - - - - - - - - -CCB 1 X -- 1303 - - -ZZZZZZ 1 - - - - - - - - - - - - - - - - - -
-- - - - - - - X - -MFAICS582 1 1306 - - - - - - - - - - - - -

-- -- 1309 - - - - - - - - - - - - - - - - - - - - -MFAICS582FD 1 X - -- - - - - - - - - - - - - - - - - - - - - -MFAICS584 1 1311 X -- -- 1314 - - - - - - - - - - - - - - - - - - - - -MFAICS585 1 X -- -- - - - - - - - - - - - - - - - - - - - - -MFAICS587 1 1317 X -- -- - - - - - - - - - - - - - - - - - - - - -MFAICS588 1 1319 X -- -- 1322 - - - - - - - - - - - - - - - - - - - - -MFAICS590 1 X -- -- - - - - - - - - - - - - - - - - - - - - -MFAICS591 1 1325 X -- -- 1328 - - - - - - - - - - - - - - - - - - - - -MFAICS591S 1 X -- -- - - - - - - - - - - - - - - - - - - - - -CCV 1 1330 X -- - - - - - - - - - - - - - - - - - - - - -CCB 1 1333 X -- 1336 - - - - - - - -MFAICS591M 1 X - - - - - - - - - - - - --- -- - - - - - - - - - - - - - - - - - - - - -MFAICS593 1 1338 X -- -- 1341 - - - - - - - - - - - - - - - - - - - - -MFAICS593FD 1 X - -- - - - - - - - -ZZZZZZ 1 1344 - - - - - - - - - - - - --- - - - - - - X - -CCV 1 1346 - - - - - - - - - - - - -
-- - - - - - - - - - - - - - - - - - - - - -
-- -- - - - - - - - - - - - - - - - - - - - - - -

FORM XIV - IN 

• 

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
-
- -
-
-
- -
- -
- -
- -
-
- -
- -
- -
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ANALYSIS RUN LOG 

Lab Name: SOUTHWEST LAB OF OK. ____ __ Contract: MKF-OH 

Lab Code: SWOK Case No.: 34162 SAS No. : 

Instrument ID Number: PS200B ______ _ Method: AV 

052 

SDG No. : 34162A 

Start Date: 06/01/98 End Date: 06/01/98 

Client 
Sample 

No. 
D/F Time % R A ABC C PHS A 

L SAD R B G E G 

Analytes 

CCB ----1 1349 ------ - - - x------------- ------
-----------------

-------------------------
----- - --,----

".-.---------- ---- ----
-----------

----------- ---- ---- ----------
------- ---- ---- ---------
------------ ---- ---- ------ - - -

-----------------
------------ - - - - - - -j 

I --------------
--------------

------------- ---- ---- ------ - - - - - - - -
--- --- -----

------------ ---- ---- -----

FORM XIV - IN 









• 

• 

SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 West Albany 1 Broken Arrow, Oklahoma 740121 Office (918) 251-28581 Fax (918) 251-2599 001 

Rin'3eBtonk 

SDG NARRATIVE 

CONTRACT: MKF-OH 
CASE: 34162 
SDG: 34162B 

DATE: 06/09/98 
SOW NO.: SW846 
EPISODE NO.: 34162 

INORGANIC METAL FRACTION: 

One water sample was submitted for ICP and Hg analysis. No major problems occurred during 
the digestion or analyses of this sample. The sample's analyses were completed according to the 
following: 

SWLSOP# 
SWL-IN-205 
SWL-IN-209 
SWL-IN-207 

Method SOP is based 
SW846 30 lOA & 3050A 
SW8466010A 
SW846 7470A & 7471A 

Initial and Continuing Calibration Checks: No problems. 

Initial and Continuing Calibration Blanks: The following element showed low level 
concentrations below the Contract Required Detection Limit in the Calibration Blanks: At 
No action required . 

Linearity near the CRDL (CRA & CRI): No problems. 

Preparation Blanks: The following element showed low level concentrations below the 
Contract Required Detection Limit in the Preparation Blank: AI. No action required. 

Lab Control Spikes: No problems. 

Matrix Spike (and MSD): Hg only/no problems. 

Duplicate (LCSD and MSD): Hg only/no problems. 

SW846 MDLs: The IDL column on the Form lOs contain our MDLs rather than IDLs and the 
CRDL column on the Form lOs contain our PQLS rather than CRDLs. MDLs are done on an 
annual basis (SWOK SOP states between November and February) instead of requiring the 
quarterly change needed for IDLs. 

ebo . Inman for ... 
Jason D. Ruckman 
Inorganic Program Manager 



• 
SOU IHWEST IABORATORY OF OKLA.HO~ INC • 
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INORGAJ.'lICS CLP QUALIFIER FLAGS 
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must be im:iucicd umierCommenrs on the Cover P3~ \if the ~ al'PUes to aJl smmies~ or 
on the scecmc FORM I - IN (if it is an ISOlated mcblem). 
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N I SD'ie $3JI1Ule recoverr not wnhin c:amrot limns. 
S I The reaoum V'alue wu aea:rmmea bv the Method. Of Stana.ara Additions I MSA1. 
W I Past~Re:mDI1 smxe for fnrn:ace AA 1lW-ysIS 1S out at camrai limus ,SS-ll.5S). wDiJe sa' 'line 

absorbmcc 15 less than 50$ of sD'ike :1DsorDmcc. I See E."thibit E.) .. , DuoliclIc:maJVSIS nOt Wftitin comrot linua • 

• ... I CarreI!!Oon coemeiem forme MSA is less UWI u.995 . 

• 
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COVER PAGE - INORGANIC ANALYSES DATA PACKAGE 

Contract: MKF-OH 

Lab Code: SWOK 

SOW No.: 3/90_ 

Case No.: 34162 SAS No.: SDG No. : 34162B 

• 

Client Sample ID 
MFAR0528 

-MFAR0528=S--
-MFAR0528M--

Lab Sample ID 
34162.17 

-34162.17·~S~----

-34162.17SD -----

w~re ICP interelement corrections applied ? 

Were ICP background corrections applied ? 
If yes - were raw data generated before 
application of background corrections ? 

Comments: 

Yes/No YES 

Yes/No YES 

Yes/No NO 

___ BATCH_#: ICP=980601I1" ________________________________________________ _ 
-AV=980601HG1 --------------- "-------------------------------------------------------

I certify that this data package is in compliance with the terms and 
conditions of the contract, both technically and for completeness, for 
other than the conditions detailed above. Release of the data contained 
in this hardcopy data packa and in the computer-readable data submitted 
on floppy dtz·Sk e s . authorized by the Laboratory Manager or the 
Manager's de gnee a / fied by the following signature. 

! Deborah J. Inman for ••• 
Signature: Name: Jason D. Ruckman 

Date: Title: Inorganic Program Manager 

• COVER PAGE - IN 
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1 CLIENT SAMPLE ID 

• INORGANIC ANALYSES DATA SHEET 

MFAR0528 
Lab Name: SOUTHWEST LAB OF OK Contract:MKF-OH 
Lab Code: SWOK Case No.: 34162 SAS No.: -- SDG No.: 34162B 
Matrix (soil/water): WATER Lab Sample ID: 34162.17 
Level (low/med): LOW Date Received: OS/29/98 
% Solids: O~ 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. 

7429-90-5 
7440-38-2 
7440-39-3 
7440-43-9 
7440-47-3 
7439-92-1 
7439-97-6 
7782-49-2 
7440-22-4 

• 

Color Before: COLORLESS 
Color After: COLORLESS 

Comments: 

Analyte Concentration C 

Aluminum 65.5 B 
Arsenic 2.9 U -Barium 3.3 B 
Cadmium- 0.30 U 
Chromium 0.70 U -Lead 2.1 B 
Mercury 0.10 U 
Selenium 3.1 U 
Silver 1.4 U 

-
-
--
-
-
-
-
-
-
--
-
-
-
-
-
-
-
-
-
-
-
-

Clarity Before: CLEAR 
Clarity After: CLEAR-

Q M 

P -P 
p-
P 
P-
P-
AV 
P 
P 

Texture: 
Artifacts: 

.~-------------------------------
FORM I - IN 
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2A » INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Lab Name: SOUTHWEST LAB OF OK Contract: MKF-OH ---
Lab Code: SWOK Case No.: 34162 SAS No.: SDG No.: 34162B 

Initial Calibration Source: EPA-LV ---
Continuing Calibration Source: IN.VEN. ---

Concentration Units: ug/L 

Initial Calibration Continuing Calibration 
Analyte True Found %R (1) True Found %R (1) Found %R (1) M 

Aluminum 1000.0 971.94 97.2 5000.0 5083.93 101.7 5019.75 100.4 P 
Arsenic - 250.0 - - - - - 102.0 -242.95 97.2 500.0 501.41 100.3 509.85 P 
Barium - --"TOOO.O - - -- - - 101.2 -971.77 97.2 500.0 500.98 100.2 505.87 P 
Cadmiu~ - 125.0 - - -- - - 100.6 -117.69 94.2 500.0 497.36 99.5 502.77 P - --100.0 - - 95.5 -- - - - 99.8 -Chromium 95.47 500.0 495.22 99.0 499.01 P - --250.0 - 95.3 -- - - - 100.9 -Lead 238.35 500.0 498.04 99.6 504.43 P -- - 3.91 - 95.4 -- - 110.0 - 5.29 105.8 AV Mercury_ 4.1 5.0 5.50 

~0.03 - ~9.29 --S02.90 Selenium 250.0 96.0 500.0 99.9 100.6 P 
,ver-= --125.0 - - 96.6 -- - - - 99.3 -120.71 500.0 494.17 98.8 496.61 P - - -- - - - - -

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

I 
-
-
-

• FORM II (PART 1) - IN 
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• INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Lab Name: SOUTHWEST LAB OF OK ____ __ Contract: MKF-OH 

Lab Code: SWOK Case No.: 34162 SAS No.: SDG No.: 34162B 

Initial Calibration Source: EPA-LV -----
Continuing Calibration Source: IN.VEN. ___ _ 

Concentration Units: ug/L 

Initial Calibration Continuing Calibration 
Analyte True Found %R(l) True Found %R (1) Found %R (1) M 

Aluminum 5000.0 4950.81 99.0 4992.42 99.8 P 
Arsenic - - 500.59 100.1 - - 98.9 -500.0 494.34 P -- --- - - - -Barium 500.0 500.86 100.2 493.59 98.7 P 
Cadmiu~ 

--- - 498.14 - - 98.3 P -500.0 99.6 491.54 
Chromium ---500.0 - 492.47 - - 486.63 - 97.3 P -98.5 --- - 100.8 - - 99.6 -Lead 500.0 503.86 497.97 P --- - - - NR Mercury_ 
Selenium_ 500.0 499.61 99.9 493.95 98.8 P --- - - - -lver 500.0 492.80 98.6 487.57 97.5 P --- --- - - - - -

-

• FORM II (PART 1) - IN 
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• CRDL STANDARD FOR AA AND ICP 

Contract: MKF-OH 

Lab Code: SWOK Case No.: 34162 SAS No.: SDG No.: 34162B 

AA CRDL Standard Source: PLASMACHEM 

ICP CRDL Standard Source: IN.VEN. ---

Concentration Units: ug/L 

CRDL Standard for AA CRDL Standard for ICP 
Initial Final 

Analyte True Found %R True Found %R Found %R 

Aluminum_ 160.0 158.32 98.9 160.14 100.1 - -- - -- -Arsenic 20.0 17.29 86.4 21.87 109.3 - -- -- - -- -Barium 6.0 5.93 98.8 6.02 100.3 
Cadmium- --6.0 5.77 - 96.2 6.00 - 100.0 
Chromium_ --10.0 8.97 - 89.7 - 101.9 10.19 -- - -- -Lead 6.0 5.89 98.2 5.24 87.3 -- - -0.2 0.17 85.0 Mercury_ -- -ium 10.0 10.90 109.0 8.63 86.3 -- -- -14.0 12.66 90.4 13.49 96.4 -- -- -- - -- -

• FORM II (PART 2) - IN 
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BLANKS 

Lab Name: SOUTHWEST LAB OF OK ____ __ Contract: MKF-OH 

Lab Code: SWOK Case No.: 34162 SAS No.: 

Preparation Blank Matrix (soil/water): WATER 

Preparation Blank Concentration Units (ug/L or mg/kg): UG/L_ 

Initial 
Calib. Continuing Calibration 

Blank Blank (ug/L) 
Analyte (ug/L) C 1 C 2 C 3 C 

Aluminum 17.0 U 17.0 U 17.0 U 17.0 U ---- -- ---- - ---- - ---- -Arsenic 2.9 U 2.9 U 2.9 U 2.9 U -- -- - - -Barium 0.6 U 0.6 U 0.6 U 0.6 U 
Cadmiu~ -- - - -0.3 U 0.3 U 0.3 U 0.3 U -- - - -Chromium_ 0.7 U 0.7 U 0.7 U 0.7 U -- - - -Lead 1.5 U 1.5 U 1.5 U 1.5 U -- - - -0.1 U 0.1 U Mercury __ 0.1 U -- - - ij Selenium 3.1 U 3.1 U 3.1 U 3.1 

.ver-= 
-- U - - - U 1.4 1.4 U 1.4 U 1.4 -- - - -

- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -

• FORM III - IN 

007 

SDG No.: 34162B 

Prepa-
ration 
Blank C M 

39.57 B p---2.90 U P --0.60 U P --0.30 U P --0.70 U P --1.50 U P 
0.10 U AV -3.10 U P --1.40 U P -

- --
- ---
- ---
- ---
- ---
- ---
- ---
- ---
- ---
- ---
- ---
- ---
- ---
- --
- ---
- --
- --
- ---
- --
- ---
- --
- ---
- ---
- --



3 
BLANKS 

Lab Name: SOUTHWEST LAB OF OK ._-- Contract: MKF-OH 

Lab Code: SWOK Case No.: 34162 SAS No.: 

preparation Blank Matrix (soil/water): 

preparation Blank Concentration Units (ug/L or mg/kg) : 

Initial 
Calib. Continuing Calibration 

Blank Blank (ug/L) 
Analyte (ug/L) C 1 C 2 C 3 C 

Aluminum_ - 20.1 B -- - - -
Arsenic 2.9 U - - - - -0.6 Barium U 
Cadmium- - - - -

- 0.3 U - - -
Chromium_ 0.7 U - - - -
Lead l.5 U - - - -Mercury_ - ij - -Selenium - 3.1 

Jver-=: 
- - -

- l.4 U - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -

• FORM III - IN 

008 

SDG No.: 34162B 

Prepa-
ration 
Blank C M 

p-
- -P - -P - -P - -P - -P - NR" - -P - -P - -
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
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• ICP INTERFERENCE CHECK SAMPLE 

Lab Name: SOUTHWEST LAB OF OK Contract: MKF-OH ---
Lab Code: SWOK Case No.: 34162 SAS No: SDG No.: 34162B 

ICP ID Number: TJA ET2 ___ _ ICS Source: EPA-LV91 

Concentration Units: ug/L 

True Initial Found Final Found 
Sol. Sol. Sol. Sol. Sol. Sol. 

Analyte A AB A AB %R A AB %R 

Aluminum 500000 500000 474484 476098.5 95.2 477613 478295.5 95.7 
Arsenic a - 100 - - - - - 95.2 - 95.2 4 95.5 95.5 4 - -- - -Barium a sao 5 465.8 93.2 5 470.5 94.1 
Cadmium- a --1000 -- - ---878.9 - 87.9 -4 871. 9 87.2 -4 -- -- - -- -Chromium_ a sao 88.4 a 440.3 88.1 a 441.9 -- -- - --- -Lead a 50 2 44.3 88.6 3 47.1 94.2 - -Mercury_ 
~elenium_ a 50 -2 48.4 96.8 -1 48.3 96.6 - -ilver 0 200 -1 187.2 93.6 0 187.9 93.9 -- -- - --- -

• FORM IV - IN 
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• SPIKE SAMPLE RECOVERY 
Client SAMPLE ID 

Lab Name: SOUTHWEST_LAB_OF OK ____ __ Contract:MKF-OH MFAR0528M 

Lab Code: SWOK Case No.: 34162 SAS No.: SDG No.: 34162B 
Matrix: WATER 
% Solids-ror Sam-p~l-e-:--~o.O 

Level (low/med): LOW 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

Control 
Limit Spiked Sample Sample Spike 

Analyte %R Result (SSR) C Result (SR) C Added (SA) %R Q M 

Aluminum - NR 
Arsenic - - - - NR -- - - -Barium NR 
Cadmiu~ - - - NR 
Chromium - - - NR - - -Lead NR 

75-125 0.7870 - 0.1000 U - AV Mercury - 1. 00 78.7 
Selenium - - --- - NR 
Silver - - - NR - - -

- - -

• - - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -

Conunents: 
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• SPIKE SAMPLE RECOVERY 
Client SAMPLE ID 

Lab Name: SOUTHWEST LAB OF OK Contract:MKF-OH MFAR0528S ---
Lab Code: SWOK Case No.: 34162 SAS No.: SDG No.: 34162B 
Matrix: WATER 
% Solids-ror Sa-m-p'l-e-:-~o.O 

Level (low/med): LOW 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

Control 
Limit Spiked Sample Sample Spike 

Analyte %R Result (SSR) C Result (SR) C Added (SA) %R Q M 

-Aluminum NR -Arsenic - - NR - - - -Barium NR 
Cadmiu~ - - - NR 
Chromium - - - NR - - -Lead NR - -75-125 0.8030 U 80.3 AV Mercury_ 0.1000 1. 00 - - - -- -Selenium_ NR - - -Silver __ NR - - -

- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -

Comments: 

4It~----------------~F~O~RM~~V~~(p~a-r~t~l~)~-~I~N~-------------------



6 
DUPLICATES 

Lab Name: SOUTHWEST LAB OF OK ._-- Contract:MKF-OH 

Lab Code: SWOK Case No.: 34162 SAS No.: 

0'12 
CLIENT SAMPLE ID 

LCSWD 

SDG No.: 34162B 

Matrix (soil/water): WATER 

% Solids for Sample: 0.0 

Level (low/med): LOW 

% Solids for Duplicate: 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

Control 
Analyte Limit Sample (S) C Duplicate (D) C RPD Q M 

-Aluminum 2021.7010 1951.9070 3.5 P 
Arsenic - 60.0 - - -- - - -81.0120 77.2890 4.7 P 
Barium - -- - - - -- - - -250.2390 244.8320 2.2 P 
Cadmium- 48.9480 - - --2.6 - - -47.6690 P 
Chromium 197.8470 - 193.5900 - --2.2 - - P -
Lead 79.2650 B B --2.3 - - -77.4560 P 

0.2 0.9080 0.8290 --9.1 - - AV Mercury_ - B B -- - -Selenium_ 75.6800 75.2190 0.6 P -- - - -Silver __ 10.0 49.7090 48.2960 2.9 P -- - - - -- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -

FORM VI - IN 



• 6 
DUPLICATES 

Contract:MKF-OH 

013 
CLIENT SAMPLE ID 

MFAR0528M 

Lab Code: SWOK Case No.: 34162 SAS No.: SDG No.: 34162B 

Matrix (soil/water): WATER 

% Solids for Sample: 0.0 

Level (low/med): LOW 

% Solids for Duplicate: 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

Control 
Analyte Limit Sample (S) C Duplicate (D) C RPD Q M 

-Aluminum NR - - -Arsenic NR - - - -Barium NR 
Cadmium- - - - NR 
Chromium - - - NR - - -Lead NR - - -0.2 0.8030 0.7870 2.0 AV Mercury_ - - - -- - -Selenium_ NR - - -Silver __ NR - - -

- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -

• FORM VI - IN 
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• LABORATORY CONTROL SAMPLE 

Name: SOUTHWEST LAB OF OK Contract: MKF-OH ---
Lab Code: SWOK Case No.: 34162 SAS No.: SDG No.: 34162B 

Solid LCS Source: 

Aqueous LCS Source: EPA0392 __ _ 

Aqueous (ug/L) Solid (mg/kg) 
Analyte True Found %R True Found C Limits %R 

Aluminum 2000.0 2021. 7 101.1 
Arsenic - - - -80.0 81.0 101.3 
Barium - -250.0 --250.2 100.1 - -
Cadmiu~ - 50.0 -- - -48.9 97.9 
Chromium_ -200.0 --197.8 - 98.9 - -

-- - - -Lead 80.0 79.3 99.1 
- 1.0 -- 0.9 - - -Mercury 91. 0 

Selenium_ --80.0 75.7 - 94.6 - -
-- - - -Silver 50.0 49.7 99.4 -- -- -- - - -

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

• FORM VII - IN 



• _ ~ Name: SOUTHWEST LAB OF OK 

7 
LABORATORY CONTROL SAMPLE 015 

Contract: MKF-OH ---
Lab Code: SWOK Case No.: 34162 SAS No.: SDG No.: 34162B 

Solid LCS Source: 

Aqueous LCS Source: EPA0392 ---

Aqueous (ug/L) Solid (mg/kg) 
Analyte True Found %R True Found C Limits %R 

Aluminum 2000.0 1951. 9 97.6 - - - - -Arsenic 80.0 77.3 96.6 
Barium - -250.0 --244.8 - 97.9 - -
Cadmiu~ - 50.0 -- - - -47.7 95.3 
Chromium_ -200.0 --193.6 - 96.8 - -

-- - - -Lead 80.0 77.5 96.8 -- -- - - -1.0 0.8 Mercury_ 83.0 
Selenium_ 80.0 75.2 - 94.0 - -

-- - - -Silver 50.0 48.3 96.6 -- -- -- - - -
-
-
- --
- -
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

• FORM VII - IN 
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• STANDARD ADDITION RESULTS 

Contract:MKF-OH 

Lab Code: SWOK Case No.: 34162 SAS No.: SDG No. : 34162B ---

Concentration Units: ug/L 

EPA 
Sample An 0 ADD 1 ADD 2 ADD 3 ADD Final 

No. ABS CON ABS CON ABS CON ABS Conc. r Q 

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

• - -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

• FORM VIII - IN 
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• Instrument Detection Limits (Quarterly) 

~-U Name: SOUTHWEST LAB OF OK 
Lab Code: SWOK -Case NO.:·-=3~4~1~6~2 

Contract: MKF-OH 
SAS No.: SDG No.: 34162B 

Iep ID Number: TJA ET2 ____ _ 
Flame AA ID Number : 

Date: 03/20/98 

Furnace AA ID Number : 

Wave-
length Back- CRDL IDL 

Analyte (nm) ground (ug/L) (ug/L) M 

Aluminum_ 308.22 100 17.0 p--
Arsenic 189.04 - ---- 60 - ---- 2.9 P -
Barium - - - - -445.40 10 0.6 P 
Cadmium- -226.50 - 5 - 0.3 P -
Chromium -267.72 - - 0.7 --10 P 

-220.35 - - --Lead 100 1.5 P - ---0.2 - NR Mercury_ -- - -Selenium_ - 196.03 250 3.1 P 
Silver __ 328.07 - -- 10 - 1.4 P -- - - -

--
----• --
--
--
----
--
--
--
--
--
--
--
----
--
-----
--
--

Comments: 

• FORM X - IN 
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• Instrument Detection Limits (Quarterly) 

~~ Name: SOUTHWEST LAB OF OK.-= __ ~ 
Lab Code: SWOK -Case No.: 34162 
ICP ID Number: 
Flame AA ID Number : PS200B, ___ __ 
Furnace AA ID Number : 

Wave-
length Back-

Analyte (nm) ground 

Aluminum_ 
Arsenic -Barium 
Cadmium-
Chromium 
Lead 
Mercury_ 254.00 - -Selenium_ 
Silver 

• 

Comments: 

Contract: MKF-OH 
SAS No.: 
Date: 12/18/96 

CRDL IDL 
(ug/L) (ug/L) 

100 ---- -60 -10 -5 -10 -100 -0.2 0.1 --- -250 -- -10 -

• FORM X - IN 

SDG No.: 34162B 

M 

NR 
NR-
NR-

NR 
NR 
NR 
AV 
NR 
NR 
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• ICP Interelement Correction Factors (Annually) 

Lab Name: SOUTHWEST LAB OF OK Contract: MKF-OH ---
Lab Code: SWOK Case No.: 34162 SAS No.: SDG No.: 34162B 

ICP ID Number: TJA ET2 --- Date: 01/09/98 

Wave- Interelement Correction Factors for : 
length 

Analyte (nm) Al Ca Fe Mg BA -
Aluminum 308.22 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Arsenic - - - - - - -=0.0000310 - -189.04 0.0000000 0.0000000 0.0000000 0.0000000 
Barium - - 445.40 - - 0.0000000 - - - -0.0000000 0.0000000 0.0000000 0.0000000 -- - 226.50 - - 0.0000000 - - - - -Cadmium 0.0000000 0.0000770 0.0000000 0.0000000 - - - - - - - - -Chromium 267.72 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - 220.35 - - 0.0006490 - - - - -Lead 0.0000000 0.0000530 0.0000000 0.0000000 - - - - - - - -Mercury_ 
Selenium_ 196.03 - 0.0000000 0.0000000 -0.0000310 0.0000000 0.0000000 - - - - - -Silver __ 328.07 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - -

• 

Cormnents: 

• FORM XI (Part 1) - IN 
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• ICP Interelement Correction Factors (Annually) 

Lab Name: SOUTHWEST LAB OF OK ____ __ Contract: MKF-OH 

Lab Code: SWOK Case No.: 34162 SAS No. : SDG No.: 34162B 

ICP ID Number: TJA ET2 ----- Date: 01/09/98 

Wave- Interelement Correction Factors for : 
length 

Analyte (nm) CO CR CU MN NI - - - - -
Aluminum 308.22 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Arsenic - -- - - - - - -189.04 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Barium -- - 445.40 -- - 0.0000000 - - - - -0.0000000 0.0000000 0.0000000 0.0000000 
Cadmium- - -- -=-0.0000800 - - - - -226.50 0.0000000 0.0000000 0.0000000 0.0000000 
Chromium 267.72 -- - - - - 0.0003370 -0.0000000 0.0000000 0.0000000 0.0000000 
Lead 220.35 -- -=-0.0006220 - - - - -0.0000000 0.0000000 0.0000000 0.0002760 - -- - - - - -Mercury __ 
Selenium_ 196.03 -- 0.0004010 0.0000000 0.0000000 0.0008230 0.0000000 - - - - - - -Silver 328.07 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 --- - -- - - - - - -

• 

Comments: 

• FORM XI (Part 2) - IN 
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• ICP Interelement Correction Factors (Annually) 

Contract: MKF-OH 

Lab Code: SWOK_ Case No. : 34162 SAS No. : SDG No.: 34162B 

ICP ID Number: TJA ET2 Date: 01/09/98 ---

Wave- Interelement Correction Factors for : 
length 

Analyte (nm) SC SN TI TL V - - - - -
Aluminum 308.22 0.0000000 0.0000000 0.0000000 0.0000000 0.0159360 - - - - - - - -Arsenic 189.04 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - - -Barium 445.40 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Cadmiu~ - 226.50 - - - - - - -0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 
Chromium 267.72 - - - - - - -0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 

220.35 - - 0.0000000 - - - - -=0.0002030 Lead 0.0000000 0.0000000 0.0000000 - - - - - - -Mercury 
Selenium 196.03 0.0000000 0.0000000 0.0000000 0.0000000 0.0002840 - - - - - - - -Silver 328.07 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 - - - - - - - -

Comments: 

• FORM XI (Part 2) - IN 



12 022 • ICP Linear Ranges (Quarterly) 

Lab Name: SOUTHWEST_LAB OF OK Contract: MKF-OH -

Lab Code: SWOK_ Case No. : 34162 SAS No.: SDG No. : 34162B 

ICP ID Number: TJA ET2 Date: 04/17/98 

Integ. Concentration 
Time (ug/L) 

Analyte (sec. ) M 

Aluminum 15.00 600000.0 p-
Arsenic --15.00 30000.0 - -P-
Barium - --15.00 40000.0 -P-
Cadmium- --15.00 10000.0 -P-
Chromium 15.00 10000.0 -p-
Lead 15.00 60000.0 -P-
Mercury -- -NR: 
Selenium 15.00 60000.0 P 
Silver - --15.00 60000.0 - -P---

--

• ----
--
--
----------
--
--
--
--
--
--
--
--
--
--
--
--
--

Connnents: 

••• FORM XII - IN 



• 
Lab Code: SWOK 

Method: P 

• 

• 

13 
PREPARATION LOG 

Contract: MKF-OH 

Case No.: 34162 SAS No.: 

Client 
Sample Prep Weight Volume 

No. Date (gram) (mL) 

LCSW 06/01/98 100 
LCSWD - 06/01/98 - - 100 --
MFAR0528 - 06/01/98 - - 100 -
PBW - 06/01/98 - - 100 --

- - - -

FORM XIII - IN 

023 

SDG No. : 34162B 



) 
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PREPARATION LOG 

Lab Name: SOUTHWEST LAB OF OK. __ _ Contract: MKF-OH 

Lab Code: SWOK Case No.: 34162 SAS No.: 

Method: AV 

Client 
Sample Prep Weight Volume 

No. Date (gram) (mL) 

LCSW 06/01/98 100 
LCSWD - 06/01/98- - --100 
MFAR0528 - 06/01/98- - 100 --
MFAR0528M - 06/01/98- - --100 
MFAR0528S - 06/01/98- - 100 --
PBW - 06/01/98: -100 --

- - --

• 

FORM XIII - IN 

024 

SDG No. : 34162B 



• 14 
ANALYSIS RUN LOG 

Lab Name: SOUTHWEST LAB OF OK. __ _ Contract: MKF-OH 

025 

Lab Code: SWOK Case No.: 34162 SAS No.: SDG No. : 34162B 

Instrument ID Number: TJA ET2 Method: P ---
Start Date: 06/05/98 End Date: 06/05/98 

Client 
AiiaTytes 

Sample D/F Time g.. 
0 R A A B C C P H S A 

No. L S A D R B G E G 

SO --1 1455 X X X - X X X - X X - - - - - - - - - - - - -
1500 - - - - - - - - - - - - - -S 1 X X X X X X X X - 1506 - - - - - - - - - - - - - -ICV 1 X X X X X X X X - 1 1511 -ICB X X X X X X X X -

- - - - - - - - - - - - -
1516 - - - - - - - - - - - - - -CRI 1 X X X X X X X X - 1 1521 - - - - - - - - - - - - - -ICSA X X X X X X X X - 1526 - - - - - - - - - - - - - -ICSAB 1 X X X X X X X X - 1 1531 - - - - - - - - - - - - - -CC:V X X X X X X X X - 1537 - - - - - - - - - - - - - -CCB 1 X X X X X X X X - 1542 - - - - - - - - - - - - - -1 X X X X X X X X - 1 1550 - - - - - - - - - - - - - -X X X X X X X X -10 1556 - - - - - - - - - - - - - -1 X X X X X X X X -... lZZZZ 1 1601 - - - - - - - - - - - - - -- 1606 X X X X X X - X X - - - - - - - - - - - - -MFAR0528 1 -ZZZZZZ 1 1611 - - - - - - - - - - - - - -- 1 1616 - - -ZZZZZZ - - - - - - - - - - - - - - - - - - -- 1621 - - - - - - - - - - - - - - - - - - - - - -ZZZZZZ 1 -ZZZZZZ 1 1626 - - - - - - - - - - - - - - - - - - - - - --ZZZZZZ 1 1632 - - - - - - - - - - - - - - - - - - - - - -- 1 1637 X X X X X X - X X - - - - - - - - - - - - -CC:V - 1642 - - - - - - - - - - - - - -CCB 1 X X X X X X X X -ZZZZZZ 1 1647 - - - - - - - - - - - - - --ZZZZZZ 1 1652 - - - - - - - - - - - - - - - - - - - - - --ZZZZZZ 1 1657 - - - - - - - - - - - - - - - - - - - - - --ZZZZZZ 1 1703 - - - - - - - - - - - - - - - - - - - - - --ZZZZZZ 1 1708 - - - - - - - - - - - - - - - - - - - - - --ZZZZZZ 1 1713 - - - - - - - - - - - - - - - - - - - - - --ZZZZZZ 1 1718 - - - - - - - - - - - - - - - - - - - - - --ZZZZZZ 1 1723 - - - - - - - - - - - - - - - - - - - - - --ZZZZZZ 1 1728 - - - - - - - - - - - - - - - - - - - - - --ZZZZZZ 1 1733 - - - - - - - - - - - - - - - - - - - - - -- 1 1739 X X X X X X - X X - - - - - - - - - - - - -CCV - - - - - - - - - - - - - - --- -- - - - - - - - - - - - - - - - - - - - - - -

FORM XIV - IN 

• 

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
-
-
- -
- -
- -- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -- -
- -
- -
- -, 

i - -: , 
- _. 



• 
Lab Code: SWOK __ 

14 
ANALYSIS RUN LOG 

Contract: MKF-OH 

Case No.: 34162 SAS No.: 

026 

SDG No. : 34162B 

Instrument ID Number: TJA ET2 Method: P 

Start Date: 06/05/98 

Client 
Sample D/F 

No. 

CCB --1 
---ZZZZZZ 1 

ZZZZZZ 1 --ZZZZZZ 1 --ZZZZZZ 1 --ZZZZZZ 1 --ZZZZZZ 1 --ZZZZZZ 1 --CRI 1 --
.~ 

1 --1 --
I 1 --

~CB 1 

--
---
--
--
---
---
---
--
--
---
---
---
---
---
---
--
--
---
---
---

• 

Time 

1744 
1749 
1754 
1759 
1804 
1810 
1815 
1820 
1825 
1830 
1835 
1840 
1846 

--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--

-----
End Date: 06/05/98 

Analytes 

% R A ABC C PHS A 
L SAD R B G E G 

XXXXXX-XX---------------------
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

XXXXXX-XX=============== ----- X X X X X X X X 
_____ X X X X X X X X 
_____ X X X X X X X X 
_____ X X X X X X X X 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------'------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
FORM XIV - IN 



• 
14 

ANALYSIS RUN LOG 
027 

Lab Name: SOUTHWEST LAB OF OK. ____ __ Contract: MKF-OH 

Lab Code: SWOK Case No.: 34162 SAS No. : SDG No. : 34162B 

Instrument lD Number: PS200B Method: AV -------
Start Date: 06/01/98 End Date: 06/01/98 

Analytes 
Client 
Sample 

No. 
D/F Time % R A ABC C PHS A 

L SAD R B G E G 

SO --1 1046 - - - - - - X - - - - - - - - - - - - - - - - -
SO.2 1 1048 ----- - - - - - - X - - - - - - - - - - - - - - - - ------------

~~ .4 ---i ig~! ====== = = = = = = i = = = = = = = = = = = = = = = = = S5 1 1057 X 
S10 -1 1059 --- - - - - - - X ------- ---------- -----------------lCV 1 1103 X 
lCB -1 1106 ---- - - - - - - X 
CRA -1 1109 ----- - - - - - - X 

-----------------

-----------------

-----------------
----------------------------

ti 1 1111 X 
---1 1114 ----- - - - - - - X 

-------- 1 1128 ----- - - - - - - X - - - - - - - - - - - - - - - -
~CSW --1 1131 - - - - - - X --- ------------LCSWD 1 1133 ______ X ________________ _ 
ZZZZZZ 1 1136 

-----------------
----------------

-----------------
-----------------

MFAR0528 ---1 1139 _____ = = = = = = X = = = = = = = = = = = = = = = = = MFAR0528S 1 1141 X 
MFAROS28M---- ---1 1144 - - - - - - X 
ZZZZZZ -- --1 1146 - - - - - - - - - - - - - - - - - - - - - - -

-----------------

ZZZZZZ --1 1149 ----- - - - - - - - - - - - - - - - - - - - - - - - -
ZZZZZZ 1 1152 -----------------------------
CCV 1 1154 
CCB -1 1157 

------X---------------------------- -----------------X ----------- --------------------------- ---- ---- ------ - - - - - - - - - - - - - - - - - - - - - - - -
-------- --- ---- ------ - - - - - - - - - - - - - - - - - - - - - - - ---------- --- ---- ------ ------------------------
------------ ---- ---- ------ ---------------------------------- ---- ---- ------ ------------------------------------ ---- ---- ------ --------------------------- ---- ------ ------------------------

--- ---- ------ ------------------------------------ ---- ---- ------ ------------------------
--- ---- ----- ------------------------

FORM XIV - IN 

• 



COOLER RECEIPT I SAMPLE- LOG-IN SHEET 
COOLER RECEIPT I SAMPLE LOG-IN SHEET ( II!>-A TT2WB 1) I SWL-GA-115 REV 5.0 I GA-II5-CRLOGIN-F 

LAB NAME: SOUTHWEST LABORATORY OF OKLAHOMA PAGE _1_01' ~ 
RECEIVED BY (PRINT NAME):SARAH HODSON REC'DMTE 06I22J99 

--.<::"---~-tt;::,=z--t--~~--------------------- TIMEREC1) 09:50 
RECEIVED BY (SIGNATURE): -.....:>. r-rva.~ ___ _ 
LOGGED IN BY (SIGNATURE): ~. ~. L~ DATE 1999-06·22 to:55 

3. CHAIN-OF CUSTODY. PresenUAbsent 

Sealed In Plastic? 

Taped To Lid? 
Properly Filled Out 

(Ink, Signed, ETC.)? 

4. AIRBILL 

; 5. AIRBILL NO: 
8116740174173 

1 6. COOLER CONDITIONS 
Enough Ice? 

Yes/No 

Yes/ No 

Yes/No 

AirBIl/ Sticker 

PresenUAbsent 

Yes/ No 

Type of Ice? WET 

Type of Packing? BUB 

7. SAMPLE TAGS PresenUAbsent 

MFAPES271 

MFAPES271ms 
. MFAPES271 
1 rl'l'5'D 
: MFAPES272 , 

: MFAPES273 

I MFAPES274 
i 
! MFAPES275 

! MFAPES276 

MFAPES277 

I MFAPES278 

: MFAPES279 

! MFAPES280 
I 
i MFAPES281 

MFATB062199 

! MFARB062199 

J; 
V 

~9088.03 

I 
f39088.04 , 

.Jt 39088.05 

'oa-J (Vl ~9088.06 

V 
39088.07 

DIP_I tM.. :;39088.08 

39088.09 
V i 

O{!,VYt ~9088.10 

'V 
F9088.11 

a..e 39088.12 .,f\'\..1 
39088.13 

V 
"'I ~f39088.14 (!, ' 
'-' 39088.15 
V , 

J.; 139088.16 

39088.17 

i i 
1 N 

I 1 , 

I N I I 

i 1 N T 
I : N 

! 
i N I : , 

I N 
I i , 

I ~ N I 
1 I 
I i N I I , 
1 N I i 

, 
i 

, 
I N 

I i I 
I 'N ! 

I IN 
! 

N 1 

I ; I 
I N ! I 1 

Y ! 

ACID! 

BASE 

! REMARKS: 
I CONDmON 

j 

I 
I 
\ 

I 
! 
1 
I 
I 
! 

I 

i , 

i 
I 

I 

! 
I 
1 , 
, 
1 

I 
\ 

I 
; 

I 
i 

I 
I 

! 
, , 
: 
, 
i 

i , 
I 
I 

j 
, 
! 

I 
I 
i 
I 
, 
i 

~. I -J7 ! \J r./ ! 
, 

1 
8. SAMPLE CONDITION: IntacU Broken'/ ic-------...r-I-'(Y):....:......::----~-------.;..-------:.-------

Bottles Sealed In Leaking i 
Sepa~~P~sticBags? Ye~No~~~-------~---~---~--~----~------

Correct Containers Used - I 
For Tests Indicated? Yes/ No 1-1 ---.. 0;;:------------'-------...;.-----...... -------
Correct Preservative? Yes/ No I------.....;:",o;;:---~---+_-------i-----+_--------. 

I Sufficient Sample? Ye~ No 
Labels Complete (1.0., Date, 'I --------.....;::,....,..-----------'-------------

TI~,S~n~re,Pre~~~~ ~~~!~---------~-.....;::,~ ...... ----~-+----~------~ 
VOA Samples Without Bubbles? Yes/ No-

9. Does Information on Custody 

Records,Labels,Tags Agree? Yes/No'i 

10. RAD SCREEN WITH GIEGER 

COUNTER? Ye~N0I-_________ ~ ___ +_---~-~~----~~----~ 

11. P.O. Called? Ye~Noi~ _____________ ~ ______ ~ ____ ~ __ .....;::,~--~ 

• Contact PO and attach record of resolution 

@ Sample Fractions: B=SV GCIMS, V= VOA GCIMS or GC, P=Pesticide,H=Herbicide, D=Dioxin, A=Air, 1=lnorganics, C=Cyanide, M=MeIaII. R=Radiochemlllry 

- Note samples with bubbles under remarKs section. 
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I 

"lODES[" IIIC. 1915 N. 12th St., P.O. Box 2(86, Toledo, OH 43(,03·2186; Voice (4(9) 24t-7175, Fax (419) 321·6259 m {II - 0 5cJ 
Ship To Addres."l: ATIN: RECEIVING LAB, 1810 N. 12th St, Toledo. OH 43624-1304; Voice (419) 241·7L75, F4l( (419) 241-111OS .. 

Chain of Custody Recor( 

25791 Page--1-of 
-0 
~n 

-1 
I 

I-' 
(J\ 

Sent From; 0 Corporate D Plymouth 0 Monroe 0 Pittsburgh 0 Other 

project N •. : :z,., ~~y~ .Olent: I Pllf.unmrs • 

P.O. No.: 
.. _/Loo.'~' Alc;.u( ( .... ant Mille. Fi I '/I II l iJi hi ,. 

ProJect Mgr.: 7J~~._0lev, I' J 0 " ~ Sampler's Namen::,.. r a. ". e( , er ~ C? ''::; I Z 
Phone No. ...... ,. Si,.,. ... hd.{\ 81. -' If ti:; -Bs5J 'J ~ 
Item SamJ,le o.te lime Sa~ II exit r 1lO 3 
No. I. . Sampled Sampled Type Matrbc Lora ~ lAb II 

,m~.,bf~ tJ/4h1 ~/O C Cp,' I ~(;J 1~ 0-'/' I / ..... ....- -
2 !l..i~,r'> l'"1( rt:l oc,/O C St~j 18 0- b'l I ." ".. ....- -
3 f'1\~.ft~ OQJ3 G, ~ ~ : ~ 1 ~ .. ,." .. 5 ,/ , ns ~n )Sj D 
4 mf"~~ oq/8 (i tx ; J 1 ~ <;; J~w; II 0 -b .. ~1 ~ \ / r r r 

5 K\fJ\ Pt::.~ ~ 
a'l~~ ~ 6 ( ; J 1 ~ , c,,' J ~\Jl411 ,rI '"?, / 

_rl.."~ , 

6 f1~~~~ /'167 C. ~v;J g~ Or t II I t/ 
,,- r -

7 
mf"'A pt;~ 

·I'I~ G, (1t";J 8~ G " ~ ",... ~1S .. 

8 MF~t:5 J_71 1'-1/fD C l;r;J ~, O-{' I " 
,- ,,- -

9 
"'FA pc~ 

I,I-l/c L1 Gr;J g-) ~ 'I ~ .". 

~" 
10 "'~lt:~ .). 1'1 d.} ( ~ ~(iJ ~'1 0-, " ) ." -- - - t 

Ib!m 

I~~h~ 
Date I Tune Rea!!ived By: nillllE! I Tune LAB USE ONLY No. 

~J~,/1i,IIS~ ~. I h. / 
1 ,-c/. ,. . .. /r;'1 'I9J vm-e umplet delivered o In penon IJ by CIOUIier 

............. P_.... 0 ....... Oln~' 
Item ReHnquillillM' 'Y:. ~~ 1- Received By: Date I Tune Temp of samples °C 
No. 

Did samples arrive inbld and sealed? a yes 0 flO NI A 

,/ ~11! proper amtalners used? Dyes Ono 

llem Relinquished By: Date I Tune Recei'nd By: 
0... 1 T_ 

Was oontalner labeled properly ior mnbmls7 Uf'S LJ no 
No. Were samples pilclcaged properly lor type 01 maleria11 0 yes 0 no 

Wu shipping I.bel mmple~ properly per tegu.lationsl 
.8t. (49 011 170, etc.) eyes IJ no 

:~ ReliIlquished By: -1- Received By: Dale I Tune 
Comments: _W . \. 

L_ :.: .'. 
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.L 

.JECT 

,sDG NO 

EPISODE(S) 

TOLTEST 

~l,WEST LAB ORA TORY OF OKLAHOMA 
West Albany, Suite N Broken Arrow, OK 74012 

918-251-2858 

SDG NARRATIVE 
August 6, 1999 

NSWC CRANE 

39088 

39088 

EXPLOSIVE FRACTION 

This SDG consisted of 7 soil samples and 1 water sample for the 
explosive analysis. The samples, blanks and spikes were extracted and 

nalyzed according to EPA protocol, SW-846, method 8330, REV. 0, 1994. 

For soil samples, the percent moisture is determined by drying 
them at 105 0 C at the time of receipt. Additional portion ot the 
samples is air-dried prior to analysis. The results are reported on 
the basis of the air-dried samples. For high-level water samples, 
direct injection method is used. For low-level water samples, salting 
out method is used. All of the extracts are diluted by a factor of two 
prior to analysis according to method 8330. The extracts are diluted 
in order to be the same consistency as the Mobile Phase. 

"P" flags were used when the appropriate compound with sufficient 
response exceeded 40% deviation, possibly due to interference in the 
quantitation or confirmation columns. 

1 



CASE SUMMARY: 

SOUTHWEST LADORA TORY OF OKLAHOMA 
1700 West Albany, Suite AI Broken Arrow, OK 74012 

918-251-2858 

Blanks: No problems. 

Surrogate(s): The surrogate was out of the laboratory QC limits 
in the LD0618SD. 

Matrix Spikes: Tetryl and 26DNT were out of the laboratory QC 
limits in the samples MFARB062199MS and MFARB062199MSD. All of 
the other analytes were within the laboratory QC samples for 
these samples. 

Laboratory Control Spikes: Tetryl was out of the laboratory QC 
limits in the LC0623WH. All of the analytes were within the 
laboratory QC limits in the LD0623WH. 2NT was out of the 
laboratory QC limits in the LC0622SF. All of the analytes were 
within the laboratory QC limits in the LD0622SF. 

2ADNT exceeded 15% D in the CCAL 1-062527. This analyte was not 
detected in any of the associated samples. 2ADNT and 4NT exceeded 15% 
D in the CCAL 1-062537. These two analytes were not detected in any 
of the associated samples. 

Enviroquant software was utilized to process the above samples. 
The Response Factor in the standard is calculated by dividing the area 
of each analyte by the concentration of the respective analyte. 

Multiplier = (final volume / extracted amount) * dilution. 

The following is an example of the calculations for RDX in the 
quantitation and confirmation columns of the undiluted sample 
MFAPES270: 

[Sample's response (area) / mean calibration factor) * Multiplier 
= the concentration 

(72947307/ 261600 ) * 10 = 2789 ug/Kg 

(37270038 / 109500) * 10 = 3404 ug/Kg 

2 



SOUTHWEST LABORATORY OF OKLAHOMA 
1700 West Albany, Suite AJ Broken Arrow, OK 74012 

918-251-2858 

The explosives referred to in the data package by the 
abbreviations found in method 8330 are as follows: HMX (Octahydro
l,3,S,7-tetranitro-1,3,5,7-tetrazocine), RDX (Hexahydro-1,3,S
trinitro-1,3,S-triazine), TNB (l,3,5-Trinitrobenzene), DNB (1,3-
Dinitrobenzene), Tetryl (Methyl-2,4,6-trinitrophenylnitramine), NB 
(Nitrobenzene), TNT (2,4,6- Trinitrotoluene), 24DNT (2,4-
Dinitrotoluene), 26DNT (2,6-Dinitrotoluene), 2NT (o-Nitrotoluene), 3NT 
m-Nitrotoluene) , 4NT (p-Nitrotoluene) , PETN (Pentaerythritol 
tetranitrate), 2ADNT (2-Amino-4,6-dinitrotoluene), 4ADNT (4-
Amino-2,6-dinitrotoluene) . 

The laboratory utilizes the following flags where appro}?riate: 
"J" - indicates a quantitated result, whicn is 15elow the quantltation 
limit, but above the detection limit and has been confirmed by the 
second column. "E"- indicates an out of range value, i.e., a peak 
that is off-scale or out 
of the linear calibration range of the detector. The value reported 
is not to be used. The sample must be diluted and re-run. "D" 
indicates a value derived from a secondary dilution. IIU" - indicates 
the compound that is undetected above the quantitation limit. "X"
indicates a comment that is explained in the case narrative. 

• .... ~ .• - . 3 



2F 
SOIL EXPLOSIVES SURROGATE RECOVERY 

Lab Name: SWL-TULSA 

db Code: SWOK Case No.: TOLTEST SDG No.: 39088 

LC column(l): CARBOSORB 

oage 1 of 1 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

CLIENT 
SAMPLE NO. 

--------------------------------------------
BL0622SF 
LC0622SF 
LD0622SF 
MFAPES270 
MFAPES27 OMS 
MFAPES270MSD 
MFAPES270FD 
MFAPES272 
MFAPES274 
MFAPES276 
MFAPES278 
MFAPES280 

Sl = 3,4-DNT 

81 1 TOT 
%REC # OUT 
------------ ---

86 0 
91 0 
91 0 
88 0 
81 0 
84 0 
81 0 
89 0 
84 0 
87 0 
90 0 
70 0 

--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--

QC LIMITS 
(60-140) 

# Column to be used to flag recovery values 
* Values outside of QC limits 
D surrogate diluted 

FORM II 



3F 
SOIL EXPLOSIVES MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 39088 

Matrix Spike - Client Sample NO.: MFAPES270 

SPIKE SAMPLE MS MS QC. 
ADDED CONCENTRATION CONCENTRATION % LIMITS 

COMPOUND (ug/Kg) (ug/Kg) (ug/Kg) REC # REC. 
------------------------ --------- ------------- ------------- ------ ------------------------------ --------- ------------- ------------- ------ ------

HMX 9500 0 9970 105 54-128 
RDX 9500 2790 10900 86 66-109 
TNB 9500 0 9080 96 57-130 
DNB 9500 0 9680 102 74-122 
TETRYL 9500 0 9680 102 32-119 
NB 9500 0 10100 106 70-135 
TNT 9500 531 10900 109 44-124 
4ADNT 9500 0 9230 97 60-140 
2ADNT 9500 0 9280 98 60-140 
26DNT 9500 0 9150 96 58-125 
24DNT 9500 0 9230 97 59-120 
2NT 9500 0 7980 84 79-124 
4NT 9500 0 8930 94 74-128 
3NT 9500 0 9280 98 79-121 

page 1 of 2 FORM III 



3F 
SOIL EXPLOSIVES MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: SWL-TULSA 

. .:lb Code: SWOR Case No.: TOLTEST SDG No.: 39088 

Matrix Spike - Client sample NO.: MFAPES270 

SPIKE MSD 
ADDED CONCENTRATION 

COMPOUND (ug/Rg) (ug/Rg) 
------------------------ --------- ------------------------------------- --------- -------------

HMX 9500 10200 
RDX 9500 9870 
TNB 9500 9350 
DNB 9500 9860 
TETRYL 9500 9910 
NB 9500 10200 
TNT 9500 10900 
4ADNT 9500 9270 
2ADNT 9500 9380 
26DNT 9500 9440 
24DNT 9500 9500 
2NT 9500 8230 
4NT 9500 9210 
3NT 9500 9570 

~ Column to be used to flag recovery values 

Values outside of QC limits 

RPD: 0 out of 14 outside limits 
Spike Recovery: 0 out of 28 outside limits 

Comments: 

page 2 of 2 FORM III 

MSD 
% 

REC # 
------------

108 
74 
98 

104 
104 
107 
109 

98 
99 
99 

100 
87 
97 

101 

% QC LIMITS 
RPD # RPD REC. 

------ ------ ------------ ------ ------
3 30 54-128 

10 30 66-109 
3 30 57-130 
2 45 74-122 
2 30 32-119 
1 35 70-135 
0 30 44-124 
0 40 60-140 
1 40 60-140 
3 35 58-125 
3 35 59-120 
3 35 79-124 
3 35 74-128 
3 35 79-121 



3F 
SOIL PETN MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 39088 

Matrix Spike - Client Sample NO.: MFAPES270 

SPIKE SAMPLE 
ADDED CONCENTRATION 

COMPOUND (ug/Kg) (ug/Kg) 
------------------------ --------- ------------------------------------- --------- -------------

PETN 3000 0 

SPIKE MSD 
ADDED CONCENTRATION 

COMPOUND (ug/Kg) (ug/Kg) 
------------------------ --------- ------------------------------------- --------- -------------

PETN 3000 3130 

# Column to be used to flag recovery values 

* Values outside of QC limits 

RPD: 0 out of 1 outside limits 
spike Recovery: 0 out of 2 outside limits 

Comments: 

page 1 of 1 FORM III 

MS 
CONCENTRATION 

(ug/Kg) 
--------------------------

3100 

MSD 
% % 

REC # RPD # 
------ ------------ ------

104 1 

MS QC. 
% LIMITS 

REC # REC. 
------ ------
----~- ------

103 70-130 

QC LIMITS 
RPD REC. 

------ ------------ ------
50 70-130 



3H 
SOIL EXPLOSIVES LABORATORY CONTROL SPIKE RECOVERY 

lb Name: SWL-TULSA Case No.: TOLTEST 

LCS Sample NO.: LC0622SF 

SPIKE LCS 
ADDED CONCENTRATION 

COMPOUND (ug/Kg) (ug/Kg) 
-------------------------- --------- --------------------------------------- --------- -------------

HMX 9500 8840 
RDX 9500 8150 
TNB 9500 8280 
DNB 9500 8920 
TETRYL 9500 8690 
NB 9500 9280 
TNT 9500 8920 
4ADNT 9500 8440 
2ADNT 9500 8410 
26DNT 9500 8510 
24DNT 9500 8530 
2NT 9500 7330 
4NT 9500 8180 
3NT 9500 8670 

# Column to be used to flag recovery values 

* Values outside of QC limits 

spike Recovery: lout of 14 outside limits 

comments: 

page 1 of 1 FORM III 

LCS 
% 

REC # ------------
93 
86 
87 
94 
91 
98 
94 
89 
88 
90 
90 
77 * 86 
91 

SDG No.: 39088 

QC. 
LIMITS 

REC. 
------------
57-137 
77-113 
64-125 
82-118 
23-124 
69-143 
75-118 
60-140 
60-140 
78-117 
74-126 
78-123 
79-125 
78-121 



3H 
SOIL EXPLOSIVES LABORATORY CONTROL SPIKE RECOVERY 

Lab Name: SWL-TULSA Case No.: TOLTEST 

LCS Sample NO.: LD0622SF 

SPIKE LCS 
ADDED CONCENTRATION 

COMPOUND (ug/Kg) (ug/Kg) 
-------------------------- --------- --------------------------------------- --------- -------------

HMX 9500 9860 
RDX 9500 9060 
TNB 9500 9270 
DNB 9500 9890 
TETRYL 9500 9960 
NB 9500 10300 
TNT 9500 9880 
4ADNT 9500 9370 
2ADNT 9500 9650 
26DNT 9500 9260 
24DNT 9500 9440 
2NT 9500 8230 
4NT 9500 9180 
3NT 9500 9560 

# Column to be used to flag recovery values 

* Values outside of QC limits 

spike Recovery: o out of 14 outside limits 

Comments: 

page 1 of 1 FORM III 

LCS 
% 

REC # ------------
104 

95 
98 

104 
105 
109 
104 

99 
102 

97 
99 
87 
97 

101 

SDG No.: 39088 

QC. 
LIMITS 

REC. 
------------
57-137 
77-113 
64-125 
82-118 
23-124 
69-143 
75-118 
60-140 
60-140 
78-117 
74-126 
78-123 
79-125 
78-121 



3H 
SOIL PETN LABORATORY CONTROL SPIKE RECOVERY 

',ab Name: SWL-TULSA Case No.: TOLTEST 

LCS Sample NO.: LC0622SG 

SPIKE LCS 
ADDED CONCENTRATION 

COMPOUND (ug/Kg) (ug/Kg) 
-------------------------- --------- --------------------------------------- --------- -------------

PETN 3000 3210 

# Column to be used to flag recovery values 

* Values outside of QC limits 

spike Recovery: o out of 1 outside limits 

comments: 

page 1 of 1 FORM III 

LCS 
% 

REC # ------------
107 

SDG No.: 39088 

QC. 
LIMITS 

REC. 
------------
70-130 



3H 
SOIL PETN LABORATORY CONTROL SPIKE RECOVERY 

Lab Name: SWL-TULSA Case No.: TOLTEST 

LCS Sample NO.: LD0622SG 

SPIKE LCS 
ADDED CONCENTRATION 

COMPOUND (ug/Kg) (ug/Kg) 
-------------------------- --------- --------------------------------------- --------- -------------

PETN 3000 3310 

# Column to be used to flag recovery values 

* Values outside of QC limits 

spike Recovery: o out of 1 outside limits 

Comments: 

page 1 of 1 FORM III 

LCS 
% 

REC # ------------
110 

SDG No.: 39088 

QC. 
LIMITS 

REC. 
------------
70-130 



4C CLIENT SAMPLE NO. 
EXPLOSIVES METHOD BLANK SUMMARY 

BL0622SF 
,ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 39088 

Lab Sample ID : BL0622SF 

Matrix: (soil/water) SOIL 

Date Extracted : 06/22/99 

Date Analyzed (1): 06/25/99 

Time Analyzed (1): 0034 

Instrument ID (1): LC3 

LC Column 10 (1): CARBOSORB 

Lab File ID : 3 062408 

Extraction Method : SONC 

Date Analyzed (2): 06/25/99 

Time Analyzed (2): 0432 

Instrument ID (2): LC5 

LC Column ID (2): METASIL 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES AND QC'S: 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

Comments: 

page 1 of 1 

CLIENT LAB 
SAMPLE NO. SAMPLE ID 

---------------------- ------------------------------------ --------------
LC0622SF LC0622SF 
L00622SF LD0622SF 
MFAPES270 39088.01 
MFAPES27 OMS 39088.01MS 
MFAPES270MSD 39088.01MSD 
MFAPES270FD 39088.02 
MFAPES272 39088.06 
MFAPES274 39088.08 
MFAPES276 39088.10 
MFAPES278 39088.12 
MFAPES280 39088.14 

FORM IV 

DATE DATE 
ANALYZED 1 ANALYZED 2 
---------- -------------------- ----------

06/25/99 
06/25/99 
06/25/99 06/25/99 
06/25/99 
06/25/99 
06/25/99 07/27/99 
06/25/99 07/27/99 
06/25/99 06/25/99 
06/25/99 06/25/99 
06/25/99 06/25/99 
06/25/99 06/25/99 



4C CLIENT SAMPLE NO. 
PETN METHOD BLANK SUMMARY 

BL0622SG 
Lab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 39088 

Lab Sample ID BL0622SG Lab File ID : 4 063040 

Matrix: (soil/water) SOIL 

Date Extracted 

Date Analyzed 

Instrument ID 

06/22/99 

07/01/99 

LC4 

Extraction Method SONC 

Time Analyzed : 1102 

LC Column ID ODS II 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES AND QC'S: 

comments: 

page 1 of 1 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

CLIENT LAB 
SAMPLE NO. SAMPLE ID 

---------------------- ------------------------------------ --------------
LC0622SG LC0622SG 
LD0622SG LD0622SG 
MFAPES270 39088.01 
MFAPES27 OMS 39088.01MS 
MFAPES270MSD 39088.01MSD 
MFAPES270FD 39088.02 
MFAPES272 39088.06 
MFAPES274 39088.08 
MFAPES276 39088.10 
MFAPES278 39088.12 
MFAPES280 39088.14 

FORM IV 

DATE 
ANALYZED 

--------------------
07/01/99 
07/01/99 
07/01/99 
07/01/99 
07/01/99 
07/01/99 
07/01/99 
07/01/99 
07/01/99 
07/01/99 
07/01/99 



2E 
WATER EXPLOSIVES SURROGATE RECOVERY 

~ab Name: SWL-TULSA 

.... ab Code: SWOK Case No.: TOLTEST SOG No.: 39088 

LC Column(l): CARBOSORB 

page 1 of 1 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

CLIENT 
SAMPLE NO. 

--------------------------------------------
BL0623WH 
LC0623WH 
L00623WH 
MFARB062199 
MFARB062199MS 
MFARB062199MSO 

Sl = 3,4-0NT 

Sl 1 TOT 
%REC # OUT 
------ --------- ---

88 0 
107 0 
103 0 

90 0 
108 0 
112 0 

--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--

QC LIMITS 
(60-140) 

# Column to be used to flag recovery values 
* Values outside of QC limits 
o Surrogate diluted 

FORK II 



3E 
WATER EXPLOSIVES MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 39088 

Matrix spike - Client Sample NO.: MFARB062199 

SPIKE SAMPLE MS MS QC. 
ADDED CONCENTRATION CONCENTRATION % LIMITS 

COMPOUND (ug/L) (ug/L) (ug/L) REC # REC. 
------------------------ --------- ------------- ------------- ------ ------------------------------ --------- ------------- ------------- ------ ------

HMX 200 0 195 97 44-154 
RDX 200 0 168 84 66-139 
TNB 200 0 196 98 56-129 
DNB 200 0 186 93 76-122 
TETRYL 200 0 113 56* 76-120 
NB 200 0 171 85 82-111 
TNT 200 0 183 92 76-137 
4ADNT 200 0 166 83 60-140 
2ADNT 200 0 159 79 60-140 
26DNT 200 0 165 82* 86-118 
24DNT 200 0 176 88 72-123 
2NT 200 0 151 76 74-130 
4NT 200 0 176 88 78-116 
3NT 200 0 182 91 72-126 

page 1 of 2 FORM III 



3E 
WATER EXPLOSIVES MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

··ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 39088 

Matrix Spike - Client Sample NO.: MFARB062199 

SPIKE MSD 
ADDED CONCENTRATION 

COMPOUND (ug/L) (ug/L) 
------------------------ --------- ------------------------------------- --------- -------------

HMX 200 204 
RDX 200 172 
TNB 200 200 
DNB 200 190 
TETRYL 200 110 
NB 200 180 
TNT 200 182 
4ADNT 200 169 
2ADNT 200 158 
26DNT 200 164 
24DNT 200 177 
2NT 200 158 
4NT 200 191 
3NT 200 193 

~ Column to be used to flag recovery values 

~ Values outside of QC limits 

RPD: 0 out of 14 outside limits 
Spike Recovery: 4 out of 28 outside limits 

Comments: 

page 2 of 2 FORM III 

MSD 
% 

REC # 
------------

102 
86 

100 
95 
55 * 90 
91 
84 
79 
82 * 88 
79 
96 
96 

% QC LIMITS 
RPD # RPD REC. 

------ ------ ------------ ------ ------
5 15 44-154 
2 12 66-139 
2 10 56-129 
2 15 76-122 
2 14 76-120 
5 13 82-111 
1 15 76-137 
1 40 60-140 
0 40 60-140 
1 13 86-118 
1 14 72-123 
4 15 74-130 
8 14 78-116 
6 15 72-126 



3G 
WATER EXPLOSIVES LABORATORY CONTROL SPIKE RECOVERY 

Lab Name: SWL-TULSA Case No.: TOLTEST 

LCS Sample NO.: LC0623WH 

SPIKE LCS 
ADDED CONCENTRATION 

COMPOUND (ug/L) (ug/L) 
-------------------------- --------- --------------------------------------- --------- -------------

HMX 200 182 
RDX 200 162 
TNB 200 184 
DNB 200 179 
TETRYL 200 105 
NB 200 167 
TNT 200 181 
4ADNT 200 155 
2ADNT 200 158 
26DNT 200 168 
24DNT 200 166 
2NT 200 147 
4NT 200 170 
3NT 200 172 

# Column to be used to flag recovery values 

* Values outside of QC limits 

spike Recovery: lout of 14 outside limits 

Comments: 

page 1 of 1 FORM III 

LCS 
% 

REC # ------------
91 
81 
92 
89 
52 * 83 
91 
78 
79 
84 
83 
73 
85 
86 

SDG No.: 39088 

QC. 
LIMITS 

REC. 
------------
46-151 
72-129 
74-118 
79-132 
58-120 
68-135 
61-145 
60-140 
60-140 
77-125 
70-134 
73-131 
73-116 
71-127 



3G 
WATER EXPLOSIVES LABORATORY CONTROL SPIKE RECOVERY 

Lb Name: SWL-TULSA Case No.: TOLTEST 

LCS sample NO.: LD0623WH 

SPIKE LCS 
ADDED CONCENTRATION 

COMPOUND (ug/L) (ug/L) 
-------------------------- --------- --------------------------------------- --------- -------------

HMX 200 197 
RDX 200 169 
TNB 200 193 
DNB 200 185 
TETRYL 200 120 
NB 200 169 
TNT 200 182 
4ADNT 200 162 
2ADNT 200 157 
26DNT 200 169 
24DNT 200 168 
2NT 200 153 
4NT 200 178 
3NT 200 184 

# Column to be used to flag recovery values 

* Values outside of QC limits 

Spike Recovery: o out of 14 outside limits 

Comments: 

page 1 of 1 FORM III 

LCS 
% 

REC # 
------------

98 
84 
96 
92 
60 
85 
91 
81 
78 
84 
84 
76 
89 
92 

SDG No.: 39088 

QC. 
LIMITS 

REC. 
------------
46-151 
72-129 
74-118 
79-132 
58-120 
68-135 
61-145 
60-140 
60-140 
77-125 
70-134 
73-131 
73-116 
71-127 



3G 
WATER PETN LABORATORY CONTROL SPIKE RECOVERY 

Lab Name: SWL-TULSA Case No.: TOLTEST 

LCS Sample NO.: LC0625WH 

SPIKE LCS 
ADDED CONCENTRATION 

COMPOUND (ug/L) (ug/L) 
-------------------------- --------- --------------------------------------- --------- -------------

PETN 1200 1090 

# Column to be used to flag recovery values 

* Values outside of QC limits 

Spike Recovery: o out of 1 outside limits 

Comments: 

page 1 of 1 FORM III 

LCS 
% 

REC # 
------------

91 

SDG No.: 39088 

QC. 
LIMITS 

REC. 
------------
70-130 



3G 
WATER PETN LABORATORY CONTROL SPIKE RECOVERY 

\b Name: SWL-TULSA Case No.: TOLTEST 

LCS sample NO.: LD0625WH 

SPIKE LCS 
ADDED CONCENTRATION 

COMPOUND (ug/L) (ug/L) 
-------------------------- --------- --------------------------------------- --------- -------------

PETN 1200 976 

# Column to be used to flag recovery values 

* Values outside of QC limits 

Spike Recovery: o out of 1 outside limits 

Comments: 

page 1 of 1 FORM III 

LCS 
% 

REC # ------------
81 

SDG No.: 39088 

QC. 
LIMITS 

REC. 
------------
70-130 



4C CLIENT SAMPLE NO. 
EXPLOSIVES METHOD BLANK SUMMARY 

BL0623WH 
Lab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 39088 

Lab Sample ID BL0623WH Lab File ID : 1 062531 

Matrix: (soil/water) WATER 

Date Extracted : 06/23/99 

Date Analyzed 06/26/99 

Extraction Method : SEPF 

Time Analyzed 1119 

Instrument ID : LC1 LC Column ID : CARBOSORB 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES AND QC'S: 

comments: 

page 1 of 1 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

CLIENT LAB 
SAMPLE NO. SAMPLE ID 

---------------------- ------------------------------------ --------------
LC0623WH LC0623WH 
LD0623WH LD0623WH 
MFARB062199 39088.17 
MFARB062199MS 39088.17MS 
MFARB062199MSD 39088.17MSD 

FORM IV 

DATE 
ANALYZED 

--------------------
06/26/99 
06/26/99 
06/26/99 
06/26/99 
06/26/99 



4C CLIENT SAMPLE NO. 
PETN METHOD BLANK SUMMARY 

~,ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST 

Lab Sample ID : BL0625WH 

Matrix: (soil/water) WATER 

BL0625WH 

SDG No.: 39088 

Lab File ID : 4 063009 

Date Extracted 06/25/99 

06/30/99 

LC4 

Extraction Method SEPF 

Date Analyzed 

Instrument ID 

Time Analyzed : 1755 

LC Column ID : ODS II 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES AND gc'S: 

comments: 

page 1 of 1 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

CLIENT LAB 
CLIENT LAB 

SAMPLE NO. SAMPLE ID 
---------------------- ------------------------------------ --------------
LC0625WH LC0625WH 
LD0625WH LD0625WH 
MFARB062199 39088.17 

FORM IV 

DATE 
DATE 

ANALYZED 
--------------------

06/30/99 
06/30/99 
06/30/99 









1D CLIENT SAMPLE NO. 
EXPLOSIVES ANALYSIS DATA SHEET 

MFAPES270 
.b Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 39088 

Matrix: (soil/water) SOIL 

Sample Amt: 2.0 G % Moisture: 17.6 

Lab Sample ID: 39088.01 

Date Received: 06/22/99 

Date Extracted: 06/22/99 

Date Analyzed: 06/25/99 

Extraction Volume: 10 ML 

Extraction Method: SONC 

GPC Cleanup: (Y/N) N Dilution Factor: 2.0 

CAS NO. COMPOUND CONCENTRATION UNITS: UG/KG Q 

2691-41-0-------HMX 2200 
121-82-4--------RDX 2790 
99-35-4---------TNB 250 
99-65-0---------DNB 250 
479-45-8--------TETRYL 650 
98-95-3---------NB 260 
118-96-7--------TNT 531 
1946-51-0-------4ADNT 250 
35572-78-2------2ADNT 250 
606-20-2--------26DNT 260 
121-14-2--------24DNT 250 
88-72-2---------2NT 250 
99-99-0---------4NT 250 
99-08-1---------3NT 250 

Surrogate amount spiked 2000.00 

FORM I 

U 

U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 



Quantitation Report 

F:\HPCHEM\LC3\DATA\3_0624\3_062411.D 
25 Jun 1999 02:48 
39088.01 
MFAPES270 
EVENTS1.E 

Vial: 
Operator: 
Inst 
Multiplr: 

Data File 
Acq On 
Sample 
Mise 
IntFile 
Quant Time: Jun 25 11:59 1999 Quant Results File: 200SF24.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Compound 

F:\HPCHEM\LC3\DATA\3 0624\200SF24.M 
- F:\HPCHEM\LC3\DATA\3 0624\ 

Fri Jun 25 11:28:10 1999-
Initial Calibration 

200ul 
CARBO SORB 

R.T. Response 

Surrogates/System Monitoring Compounds: 
7) S 3,4-DNT 15.54 46437859 

Target Compounds: 
1) HMX 5.13 6711307 
2) RDX 7.65 72947307 
3) TNB 10.23 2306624 
4) DNB 0.00 0 
5) TETRYL 0.00 0 
6) NB 0.00 0 
8) TNT 16.01 26021970 
) ) 4ADNT 17.22 1480647 

..LO) 2ADNT 18.09 1961710 
11) 26DNT 0.00 0 
12) 24DNT 0.00 0 
13) 2NT 0.00 0 
14) 4NT 0.00 0 
15) 3NT 0.00 0 

ug/Kg 

1753.4 

299.4 
2788.9~ 

40.5 
N.D. 
N.D. 
N.D. 
530.9~ 
37.3 
43.0 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

11 
BW 
LC3 
10.0000 

Curve 

m A 

mJ A 
m A 
mJ A 

A 
A 
A 

mof"" A 
mJ A 
mJ A 

A 
A 
A 
A 
A 

//~ 
_ZVl7 

'" 

Curve Types : A=Average 
(W)= Outside RT Window 
3 062411.D 200SF24.M 

L=Linear P=Power Q=Quadratic/ 
(E)= > High cal. std. (m)=manual into 

Fri Jun 25 12:32:09 1999 
24 

Page 1 



Data File 
Acq On 
Sample 
Misc 
IntFile 
Quant Time: 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Res..pon,~ 
70000v' 

650000 

600000 

550000 

500000 

450000 

400000 

350000 

300000 

.. ... 

Chromatographic Report 

F:\HPCHEM\LC3\DATA\3 0624\3 062411.D 
25 Jun 1999 02:48 -
39088.01 
MFAPES270 
EVENTS1.E 

Vial: 
Operator: 
Inst 
Multiplr: 

Jun 25 11:59 1999 Quant Results File: 200SF24.RES 

F:\HPCHEM\LC3\DATA\3 0624\200SF24.M 
- F:\HPCHEM\LC3\DATA\3 0624\ 

Fri Jun 25 11:28:10 1999-
Multiple Level Calibration 

200ul 
CARBO SORB 

:: 
,.: 

.. 

-o 
:! 

11 
BW 
LC3 
10.0000 

250000 ~ ~~~-~~;------~~\~~~;~----------------------
200000 

150000 

100000 

50000 

o 

-50000 

~me 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00 32.00 34.00 

3 062411.D 200SF24.M Fri Jun 25 12:32:20 1999 2~age 2 



Quantitation~eport 

F:\HPCHEM\LC5\DATA\5_0624\5_062438.D 
25 Jun 1999 06:10 
39088.01 
MFAPES270 
EVENTS.E 

Vial: 
Operator: 
Inst 
Multiplr: 

27 
SM 
LC5 
10.0000 

Data File 
Acq On 
Sample 
Mise 
IntFile 
Quant Time: Jun 26 14:12 1999 Quant Results File: 200SF20C.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Compound 

F:\HPCHEM\LC5\DATA\5 0624\200SF20C.M 
- F:\HPCHEM\LC5\DATA\5 0620\ 

Fri Jun 25 17:26:04 1999-
Initial Calibration 

100ul 
METASIL 

R.T. Response 

Surrogates/System Monitoring Compounds: 
7) SA 3,4-DNT 12.11 25895915 

Target Compounds: 
1) A HMX 4.51 2039954 
2) B RDX 6.88W 37270038 
3) A TNB 0.00 0 
4) B DNB 0.00 0 
5) A TETRYL 0.00 0 
6) B NB 0.00, 0 
8) A TNT 9.94 14185558 
9) B 4ADNT 13.58 980111 

... 0) B 2ADNT 13.68 1503382 
11) A 26DNT 0.00 0 
12) B 24DNT 0.00 0 

L=Linear P=Power Q=Quadratic/ 

ug/Kg 

2187.9 m 

194.7 mJ 
3403.5 m 

N.D. d 
N.D. 
N.D. 
N.D. d 

610.4 m 
85.6 mJ 
56.8 mJ 
N.D. 
N.D. 

/~-fr 
b"'~ 

Curve Types : A=Average 
(W)= Outside RT Window 
5 062438.D 200SF20C.M 

(E)= > High cal. std. (m)=manual into 
Sat Jun 26 14:13:26 1999 

6 •• .... 

Curve 

A 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 



Data File 
Acq On 
Sample 
Misc 
IntFile 
Quant Time: 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

esponse 

550000 

500000 

450000 

400000 

350000 

300000 

250000 

200000 

150000 

100000 

50000 

o 

-50000 

-... .; 

Chromatographic Report 

F:\HPCHEM\LC5\DATA\5 0624\5 062438.D 
25 Jun 1999 06:10 -
39088.01 
MFAPES270 
EVENTS.E 

Vial: 
Operator: 
Inst 
Multiplr: 

27 
SM 
LC5 
10.0000 

Jun 26 14:12 1999 Quant Results File: 200SF20C.RES 

F:\HPCHEM\LC5\DATA\5 0624\200SF20C.M 
- F:\HPCHEM\LC5\DATA\5 0620\ 

Fri Jun 25 17:26:04 1999-
Multiple Level Calibration 

100ul 
METASIL 

.. .. .,; 

!Z c ., 
11.00 12.00 13.00 18.00 19.00 

5 062438.D 200SF20C.M Sat Jun 26 14:13:35 1999 27 Page 2 



1D CLIENT SAMPLE NO. 
PETN ANALYSIS DATA SHEET 

MFAPES270 
Lab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 39088 

Matrix: (soil/water) SOIL 

Sample Amt: 2.0 G % Moisture: 17.6 

Lab Sample ID: 39088.01 

Date Received: 06/22/99 

Date Extracted: 06/22/99 

Date Analyzed: 07/01/99 

Extraction Volume: 10 ML 

Extraction Method: SONC 

GPC Cleanup: (Y/N) N Dilution Factor: 2.0 

CAS NO. COMPOUND CONCENTRATION UNITS: UG/KG Q 

75-11-5---------PETN ____________________________________ 2_5_0/ _______ U 

FORM I 



Quantitation Report 

F:\HPCHEM\LC4\DATA\4 0630\4 063043.D 
01-Jul-1999, 12:41 
39088.01 
MFAPES270 
EVENTS.E 

Vial: 
Operator: 
Inst 
Multiplr: 

Data File 
A!==q On 
Sample 
Mise 
IntFile 
Quant Time: Jul 5 10:38 1999 Quant Results File: 201SF30.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Compound 

F:\HPCHEM\LC4\DATA\4 0630\201SF30.M 
- F:\HPCHEM\LC4\DATA\4_0630\ 

Fri Jul 02 15:18:31 1999 
Initial Calibration 

200uL 
ODS II 

R.T. Response 

Target Compounds: 
1) PETN 0.00 o 

L=Linear P=Power Q=Quadratic/ 

ug/Kg 

N. D. 

Curve Types : A=Average 
(W)= Outside RT Window 
4 063043.D 201SF30.M 

(E)= > High cal. std. (m)=manual into 
Mon Jul 05 10:54:11 1999 

43 
JF 
LC4 
10.0000 

i\~ 

Curve 

A 

Page 1 



Data File 
Acq On 
Sample 
Misc 
IntFile 
Quant Time: 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Responsl!.., 
500000 

450000 

400000 

350000 

300000 

250000 

200000 

150000 

100000 

50000 

o~-v 

-50000 

Chromatographic Report 

F:\HPCHEM\LC4\OATA\4 0630\4 063043.0 
Ol-Jul-l999, 12:41 -
39088.01 
MFAPES270 
EVENTS.E 

Vial: 43 
Operator: JF 
Inst LC4 
Multiplr: 10.0000 

Jul 5 10:38 1999 Quant Resu~ts File: 201SF30.RES 

F:\HPCHEM\LC4\OATA\4 0630\201SF30.M 
- F:\HPCHEM\LC4\OATA\4 0630\ 

Fri Jul 02 15:18:31 1999-
Multiple Level Calibration 

200uL 
ODS II 

\J V 

4_063043.D\VWD1A 

nme 0.00 2.bo 4.bo 6.bo 8.bo 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 

4 063043.0 201SF30.M Mon Jul 05 10:54:25 1999 Page 2 
30 



1D CLIENT SAMPLE NO. 
EXPLOSIVES ANALYSIS DATA SHEET 

MFAPES270FD 
.ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 39088 

Matrix: (soil/water) SOIL 

Sample Amt: 2.0 G % Moisture: 17.8 

Lab Sample ID: 39088.02 

Date Received: 06/22/99 

Date Extracted: 06/22/99 

Date Analyzed: 06/25/99 

Extraction Volume: 10 ML 

Extraction Method: SONC 

GPC Cleanup: (Y/N) N Dilution Factor: 2.0 

CAS NO. COMPOUND CONCENTRATION UNITS: UG/KG Q 

2691-41-0-------HMX 2200 
121-82-4--------RDX 827 
99-35-4---------TNB 250 
99-65-0---------DNB 250 
479-45-8--------TETRYL 650 
98-95-3---------NB 260 
118-96-7--------TNT 250 
1946-51-0-------4ADNT 250 
35572-78-2------2ADNT 250 
606-20-2--------26DNT 260 
121-14-2--------24DNT 250 
88-72-2---------2NT 250 
99-99-0---------4NT 250 
99-08-1---------3NT 250 

Surrogate amount spiked 2000.00 

FORM I 

U 
J 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 



Quantitation Report 

F:\HPCHEM\LC3\DATA\3 0624\3 062414.D 
25 Jun 1999 05:02 
39088.02 
MFAPES270FD 
EVENTS 1. E 

Vial: 
Operator: 
Inst 
Multiplr: 

Data File 
Acq On 
Sample 
Mise 
IntFile 
Quant Time: Jun 25 12:15 1999 Quant Results File: 200SF24.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Compound 

F:\HPCHEM\LC3\DATA\3 0624\200SF24.M 
- F:\HPCHEM\LC3\DATA\3 0624\ 

Fri Jun 25 11:28:10 1999-
Initial Calibration 

200ul 
CARBOSORB 

R.T. Response 

Surrogates/System Monitoring Compounds: 

ug/Kg 

7) S 3,4-DNT 15.68 42882436 1619.1 

Target Compounds: 
1) HMX 5.15 5820512 259.7 I 2) RDX 7.70 21637627 827.2 
3) TNB 10.34 2003228 35.2 
4) DNB 0.00 0 N.D. 
5) TETRYL 0.00 0 N.D. 
6) NB 0.00 0 N.D. 
8) TNT 16.13 30522764 622.8 i 
3) 4ADNT 17.27 1377770 34.7 

.1.0 ) 2ADNT 18.38 1659200 36.4 
11) 26DNT 0.00 0 N.D. 
12) 24DNT 0.00 0 N.D. 
13) 2NT 0.00 0 N.D. 
14) 4NT 0.00 0 N.D. 
15) 3NT 0.00 0 N.D. 

14 
BW 
LC3 
10.0000 

Curve 

m A 

mJ;j l A 
m • A 
mJ A 

A 
A 
A 

m ¥ A 
mJ A 
mJ A 

A 
A 
A 
A 
A 

/M 
~ ... p~4.1 

Curve Types : A=Average 
(W)= Outside RT Window 
3 062414.D 200SF24.M 

L=Linear P=Power Q=Quadratic/ 
(E)= > High cal. std. (m)=manual into 

Fri Jun 25 12:33:37 1999 .. 3zage 1 



Data File 
Acq On 
Sample 
Misc 
IntFile 
Quant Time: 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Respons8_ 
480000 

460000 

440000 

420000 

400000 

380000 

360000 

340000 

320000 

300000 

280000 

260000 

240000 
~ 

220000 

200000 

180000 

160000 

140000 

120000 

100000 

80000 

60000 

40000 

20000 

0 

-20000 

-40000 

-60000 

-80000 

Chromatographic Report 

F:\HPCHEM\LC3\DATA\3_0624\3 062414.D 
25 Jun 1999 05:02 
39088.02 
MFAPES270FD 
EVENTS1.E 

Vial: 
Operator: 
Inst 
Multiplr: 

Jun 25 12:15 1999 Quant Results File: 200SF24.RES 

F:\HPCHEM\LC3\DATA\3 0624\200SF24.M 
- F:\HPCHEM\LC3\DATA\3 0624\ 

Fri Jun 25 11:28:10 1999 
Multiple Level Calibration 

200ul 
CARBOSORB 

.. 
CD 

~ 

14 
BW 
LC3 
10.0000 

inme 2.00 4.00 6.00 8.bo 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00 32.00 34.00 

Fri Jun 25 12:33:47 1999 Page 2 3 062414.D 200SF24.M 
33 ,0' " 



Quantitation Report 

Data File F:\HPCHEM\LC2\DATA\2_0727\2_072722.D 
Acq On 27 Jul 1999 23:19 
Sample 39088.02 
Misc MFAPES270FD 
IntFile EVENTS.E 

Vial: 
Operator: 
Inst 
Multiplr: 

22 
SM 
LC2 
10.0000 

Quant Time: Jul 28 16:14 1999 Quant Results File: 200sg27c.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Compound 

f:\hpchem\lc2\data\2 0727\200sg27c.m 
- F:\HPCHEM\LC2\DATA\2 0727\ 

Wed Jul 28 13:34:18 1999 
Initial Calibration 

100ul 
METASIL 

R.T. Response 

Surrogates/system Monitoring Compounds: 
7) SA 3,4-DNT 15.86 34437840 

Target Compounds: 
1) A HMX 5.22 3209967 
2) B RDX 8.20 11409928 
3) A TNB 0.00 0 
4 ) B DNB 0.00 0 
5) A TETRYL 0.00 0 
6) B NB 0.00 0 
8) A TNT 12.86 18916701 
1) B 4ADNT 16.32 835454 

_u) B 2ADNT 17.54 2737851 
11) A 26DNT 0.00 0 
12) B 24DNT 0.00 0 

L=Linear P=Power Q=Quadratic/ 

ug/Kg 

1671. 0 

368.9 
1070.7 

N.D. 
N.D. 
N.D. 
N.D. 

644.1 
77.9 
78.8 
N.D. 
N.D. 

Curve Types : A=Average 
(W)= Outside RT Window 
2 072722.D 200sg27c.m 

(E)= > High cal. std. (m)=manual into 
Wed Jul 28 16:18:47 1999 

Curve 

m A 

m A 
m A 

A 
A 
A 
A 

m A 
m A 
m A 

A 
d A 

34 
Page 1 



Data File 
Acq On 
Sample 
Misc 
IntFile 
Quant Time: 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

esponse 

190000 

1S0000 

170000 

160000 

150000 

140000 

130000 

120000 

110000 

100000 

90000 

SOOOO 

70000 

60000 

50000 

40000 

30000 

20000 

10000 

o 

-10000 

-20000 

-30000 

me 

Chromatographic Report 

F:\HPCHEM\LC2\OATA\2 0727\2 072722.0 
27 Jul 1999 23:19 -
39088.02 
MFAPES270FO 
EVENTS.E 

Vial: 22 
Operator: SM 
Inst LC2 
Multiplr: 10.0000 

Jul 28 16:14 1999 Quant Results File: 200sg27c.RES 

f:\hpchem\lc2\data\2 0727\200sg27c.m 
- F:\HPCHEM\LC2\OATA\2 0727\ 

Wed Jul 28 13:34:18 1999 
Multiple Level Calibration 

100ul 
METASIL 

CD 
CD 

:!! 

9. 0 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 1S.00 19.00 

2 072722.0 200sg27c.m Wed Jul 28 16:19:31 1999 Page 2 

35 



1D CLIENT SAMPLE NO. 
PETN ANALYSIS DATA SHEET 

MFAPES270FD 
Lab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 39088 

Matrix: (soil/water) SOIL 

Sample Amt: 2.0 G % Moisture: 17.8 

Lab Sample ID: 39088.02 

Date Received: 06/22/99 

Date Extracted: 06/22/99 

Date Analyzed: 07/01/99 

Extraction Volume: 10 ML 

Extraction Method: SONC 

GPC Cleanup: (Y/N) N Dilution Factor: 2.0 

CAS NO. COMPOUND CONCENTRATION UNITS: UG/KG Q 

75-11-5---------PETN ________________________ __ 
____________ 2_5_

0
1 _______ U 

FORM I 



Data File 
Acq On 
Sample 
'-1isc 
IntFile 
Quant Time: 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Quantitation Report 

F:\HPCHEM\LC4\DATA\4 0630\4 063046.D 
01-Jul-1999, 14:21 
39088.02 
MFAPES270FD 
EVENTS.E 

Vial: 46 
Operator: JF 
Inst LC4 
Multiplr: 10.0000 

Jul 5 10:38 1999 Quant Results File: 201SF30.RES 

F:\HPCHEM\LC4\DATA\4 0630\201SF30.M 
- F:\HPCHEM\LC4\DATA\4 0630\ 

Fri Jul 02 15:18:31 1999-
Initial Calibration 

200uL 
ODS II 

Compound R.T. Response ug/Kg Curve 

Target Compounds: 
1) PETN 

Curve Types : A=Average 
(W)= Outside RT Window 
4 063046.D 201SF30.M 

0.00 o N.D. 

L=Linear P=Power Q=Quadratic/ 
(E)= > High cal. std. (m)=manual into 

Mon Jul 05 10:55:14 1999 

A 

Page 1 

.. , '. 37 



Data File 
Acq On 
Sample 
Misc 
IntFile 
Quant Time: 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

~esponse_ 

460000 

440000 

420000 

400000 

380000 

360000 

340000 

320000 

300000 

280000 

260000 

240000 

220000 

200000 

180000 

160000 

140000 

120000 

100000 

80000 

60000 

40000 

20000 

O-<---~--, 

·20000 

-40000 

-60000 

-80000 

Chromatographic Report 

F:\HPCHEM\LC4\OATA\4 0630\4 063046.0 
01-Jul-1999, 14:21 - -
39088.02 
MFAPES270FO 
EVENTS.E 

Vial: 46 
Operator: JF 
Inst LC4 
Multiplr: 10.0000 

Jul 5 10:38 1999 Quant Results File: 201SF30.RES 

F:\HPCHEM\LC4\OATA\4 0630\201SF30.M 
- F:\HPCHEM\LC4\OATA\4_0630\ 

Fri Jul 02 15:18:31 1999 
Multiple Level Calibration 

200uL 
ODS II 

--.--------~,;'-------------------------~-

tnme o. 0 2.bo 4.bo 6.bo 8.bo 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 

4 063046.0 201SF30.M Mon Jul 05 10:55:28 1999 ,., 38 Page 2 



1D CLIENT SAMPLE NO. 
EXPLOSIVES ANALYSIS DATA SHEET 

MFAPES274 
D Name: SWL-TULSA 

Lab Code: SWOR Case No.: TOLTEST SDG No.: 39088 

Matrix: (soil/water) SOIL 

sample Amt: 2.0 G % Moisture: 18.6 

Lab Sample ID: 39088.08 

Date Received: 06/22/99 

Date Extracted: 06/22/99 

Date Analyzed: 06/25/99 

Extraction Volume: 10 !oIL 

Extraction Method: SONC 

GPC Cleanup: (Y/N) N Dilution Factor: 2.0 

CAS NO. COMPOUND CONCENTRATION UNITS: UG/KG Q 

2691-41-0-------HMX 2200 
121-82-4--------RDX 1000 
99-35-4---------TNB 250 
99-65-0---------DNB 250 
479-45-8--------TETRYL 650 
98-95-3---------NB 260 
118-96-7--------TNT 250 
1946-51-0-------4ADNT 250 
35572-78-2------2ADNT 250 
606-20-2--------26DNT 260 
121-14-2--------24DNT 250 
88-72-2---------2NT 250 
99-99-0---------4NT 250 
99-08-1---------3NT 250 

Surrogate amount spiked 2000.00 

FORM I 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 



Quantitation Report 

F:\HPCHEM\LC3\DATA\3 0624\3_062416.D 
25 Jun 1999 06:31 
39088.08 
MFAPES274 
EVENTS1.E 

Vial: 
Operator: 
Inst 
Multiplr: 

Data File 
Acq On 
Sample 
Mise 
IntFile 
Quant Time: Jun 25 12:25 1999 Quant Results File: 200SF24.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Compound 

F:\HPCHEM\LC3\DATA\3 0624\200SF24.M 
- F:\HPCHEM\LC3\DATA\3 0624\ 

Fri Jun 25 11:28:10 1999 
Initial Calibration 

200ul 
CARBOSORB 

R.T. Response 

Surrogates/System Monitoring Compounds: 
7) S 3,4-DNT 15.71 44539176 

Target Compounds: 
1) HMX 0.00 0 
2) RDX 0.00 0 
3) TNB 0.00 0 
4) DNB 0.00 0 
5) TETRYL 0.00 0 
6) NB 0.00 0 
8) TNT 0.00 0 
)) 4ADNT 0.00 0 

.LO) 2ADNT 0.00 0 
11) 26DNT 0.00 0 
12) 24DNT 0.00 0 
13) 2NT 0.00 0 
14) 4NT 0.00 0 
15) 3NT 0.00 0 

ug/Kg 

1681. 7 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

16 
BW 
LC3 
10.0000 

Curve 

m A 

A 
A 
A 
A 
A 
A 

d A 
A 
A 
A 
A 
A 
A 
A 

?M 

Curve Types : A=Average 
(W)= Outside RT Window 
3 062416.D 200SF24.M 

~ ...-z.-~1 ~ 

L=Linear P=Power Q=Quadratic/ 
(E)= > High cal. std. (m)=manual into 

Fri Jun 25 12:34:30 1999 48 Page 1 



Data File 
Acq On 
Sample 
Misc 
IntFile 
Quant Time: 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

~esponse 

460000 

440000 

420000 

400000 

380000 

360000 

340000 

320000 

300000 

280000 

260000 

2400oo~ 

220000 

200000 

180000 

160000 

140000 

120000 

100000 

80000 

60000 

40000 

20000 

o 
-20000 

-40000 

-60000 

Chromatographic Report 

F:\HPCHEM\LC3\DATA\3_0624\3_062416.D 
25 Jun 1999 06:31 
39088.08 
MFAPES274 
EVENTS1.E 

Vial: 
Operator: 
Inst 
Multiplr: 

Jun 25 12:25 1999 Quant Results File: 200SF24.RES 

F:\HPCHEM\LC3\DATA\3 0624\200SF24.M 
- F:\HPCHEM\LC3\DATA\3 0624\ 

Fri Jun 25 11:28:10 1999 
Multiple Level Calibration 

200ul 
CARBOSORB 

I ~ 

16 
BW 
LC3 
10.0000 

tnme 2.bo 4.bo 6.bo 8.bo 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00 32.00 34.00 

3 062416.D 200SF24.M Fri Jun 25 12:34:38 1999 ..... ~, .. 49 Page 2 



1D CLIENT SAMPLE NO. 
PETN ANALYSIS DATA SHEET 

MFAPES274 
Lab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 39088 

Matrix: (soil/water) SOIL Lab Sample ID: 39088.08 

sample Amt: 2.0 G % Moisture: 18.6 Date Received: 06/22/99 

Date Extracted: 06/22/99 

Date Analyzed: 07/01/99 

Extraction Volume: 10 ML 

Extraction Method: SONC 

GPC Cleanup: (Y/N) N Dilution Factor: 2.0 

CAS NO. COMPOUND CONCENTRATION UNITS: UG/KG Q 

75-11-5---------PETN ______________________________________ 2_5_01 _______ U 

FORM I 



Quantitation Report 

Data File F:\HPCHEM\LC4\DATA\4 0630\4 063050.D 
Acq On 01-Jul-1999, 16:33 -
Sample 39088.08 
Misc MFAPES274 
:ntFile EVENTS.E 

Vial: 
Operator: 
Inst 
Multiplr: 

Quant Time: Jul 5 10:46 1999 Quant Results File: 201SF30.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Compound 

F:\HPCHEM\LC4\DATA\4 0630\201SF30.M 
- F:\HPCHEM\LC4\DATA\4 0630\ 

Fri Jul 02 15:18:31 1999-
Initial Calibration 

200uL 
ODS II 

R.T. Response 

Target Compounds: 
1) PETN 9.32W 484147 

L=Linear P=Power Q=Quadratic/ 

ug/Kg 

92.5 

Curve Types : A=Average 
(W)= Outside RT Window 
4 063050.D 201SF30.M 

(E)= > High cal. std. (m)=manual into 
Mon Jul 05 10:55:55 1999 

50 
JF 
LC4 
10.0000 

Curve 

m A 

Page 1 

51 



Chromatographic Report 

F:\HPCHEM\LC4\OATA\4_0630\4_063050.0 
01-Jul-1999, 16:33 
39088.08 
MFAPES274 
EVENTS.E 

Vial: 50 
Operator: JF 
Inst LC4 
Multiplr: 10.0000 

Data File 
Acq On 
Sample 
Misc 
IntFile 
Quant Time: Jul 5 10:46 1999 Quant Results File: 201SF30.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

500000 

450000 

400000 

350000 

300000 

250000 

200000 

150000 

100000 

50000 

F:\HPCHEM\LC4\OATA\4 0630\201SF30.M 
- F:\HPCHEM\LC4\OATA\4 0630\ 

Fri Jul 02 15:18:31 1999 
Multiple Level Calibration 

200uL 
ODS II 

A 

4 .• 0tiJ050.u\YVYLJ1A 

~ \j ... .. 
.,; 

------0 

-50000 

~ 
nme o.tlo 2.bo 4.bo 6.bo 8.bo 10.00 12.00 14.00 16.00 18.00 20.00 

4 063050.0 201SF30.M Mon Jul 05 10:56:11 1999 

22.00 24.00 26.00 28.00 

52 
Page 2 



1D CLIENT SAMPLE NO. 
EXPLOSIVES ANALYSIS DATA SHEET 

MFAPES276 
_ ~ Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 39088 

Matrix: (soil/water) SOIL 

Sample Amt: 2.0 G % Moisture: 17.7 

Lab Sample ID: 39088.10 

Date Received: 06/22/99 

Date Extracted: 06/22/99 

Date Analyzed: 06/25/99 

Extraction Volume: 10 ML 

Extraction Method: SONC 

GPC Cleanup: (Y/N) N Dilution Factor: 2.0 

CAS NO. COMPOUND CONCENTRATION UNITS: UG/KG Q 

2691-41-0-------HMX 2200 
121-82-4--------RDX 7290 
99-35-4---------TNB 250 
99-65-0---------DNB 250 
479-45-8--------TETRYL 650 
98-95-3---------NB 260 
118-96-7--------TNT 250 
1946-51-0-------4ADNT 250 
35572-78-2------2ADNT 250 
606-20-2--------26DNT 260 
121-14-2--------24DNT 250 
88-72-2---------2NT 250 
99-99-0---------4NT 250 
99-08-1---------3NT 250 

surrogate amount spiked 2000.00 

FORM I 

U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 



Quantitation Report 

F:\HPCHEM\LC3\DATA\3_0624\3_062417.D 
25 Jun 1999 07:16 
39088.10 
MFAPES276 
EVENTS1.E 

Vial: 
Operator: 
Inst 
Multiplr: 

17 
BW 
LC3 
10.0000 

Data File 
Acq On 
Sample 
Mise 
IntFile 
Quant Time: Jun 25 12:28 1999 Quant Results File: 200SF24.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Compound 

F:\HPCHEM\LC3\DATA\3 0624\200SF24.M 
- F:\HPCHEM\LC3\DATA\3_0624\ 

Fri Jun 25 11:28:10 1999 
Initial Calibration 

200ul 
CARBOSORB 

R.T. Response 

Surrogates/System Monitoring Compounds: 
7) S 3,4-DNT 15.75 46141211 

Target Compounds: 
1) HMX 5.15 14915460 
2) RDX 7.73 190641445 
3) TNB 0.00 0 
4) DNB 0.00 0 
5) TETRYL 0.00 0 
6) NB 0.00 0 
8) TNT 0.00 0 
9) 4ADNT 0.00 0 

.LO) 2ADNT 18.50 2855022 
11) 26DNT 0.00 0 
12) 24DNT 0.00 0 
13) 2NT 0.00 0 
14) 4NT 0.00 0 
15) 3NT 0.00 0 

L=Linear P=Power Q=Quadratic/ 

ug/Kg Curve 

1742.2 m A 

665.4 ~ A 
7288.5 m* A 

N.D. A 
N.D. A 
N.D. A 
N.D. A 
N.D. d A 
N.D. A 
62.6 mJ A 
N.D. A 
N.D. A 
N.D. A 
N.D. A 
N.D. A 

/A-1~.-<t~ 
,,~ . 
;/\, V"" 

\ '<> \f}.o ~ 
() 

Curve Types : A=Average 
(W)= Outside RT Window 
3 062417.D 200SF24.M 

(E)= > High cal. std. (m)=manual into 
Fri Jun 25 12:34:55 1999 54 Page 1 



Data File 
Acq On 
Sample 
Misc 
IntFile 
Quant Time: 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

1300000 

1200000 

1100000 

1000000 

900000 

BOOOOO 

700000 

600000 

500000 

400000 

300000 

.. -on 

Chromatographic Report 

F:\HPCHEM\LC3\DATA\3 0624\3 062417.D 
25 Jun 1999 07:16 - -
39088.10 
MFAPES276 
EVENTS1.E 

Vial: 
Operator: 
Inst 
Multiplr: 

Jun 25 12:28 1999 Quant Results File: 200SF24.RES 

F:\HPCHEM\LC3\DATA\3 0624\200SF24.M 
- F:\HPCHEM\LC3\DATA\3 0624\ 

Fri Jun 25 11:28:10 1999-
Multiple Level Calibration 

200ul 
CARBOSORB 

., ... 

..: 

.. ... 
on 
A 

17 
BW 
LC3 
10.0000 

200000 r-------, ~l-A~~~------~j~(--~; __________________ __ 
100000 

o 

-100000 

Time 2.bo 4.bo 6.bo B.bo 10.00 12.00 14.00 16.00 1B.OO 20.00 22.00 24.00 26.00 2B.00 30.00 32.00 34.00 

3 062417.D 200SF24.M Fri Jun 25 12:35:04 1999 
55 
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F:\HPCHEM\LC5\DATA\5 0624\5 062449.D 
25 Jun 1999 15:33 - -
39088.10 

Vial: 38 
Operator: SM 
Inst LC5 

Data File 
Acq On 
Sample 
Misc 
IntFile 
Quant Time: 

MFAPES276 Multiplr: 10.0000 
EVENTS.E 
Jun 25 17:30 1999 Quant Results File: 200SF20C.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Compound 

F:\HPCHEM\LC5\DATA\5 0624\200SF20C.M 
- F:\HPCHEM\LC5\DATA\5 0620\ 

Fri Jun 25 17:26:04 1999-
Initial Calibration 

100ul 
METASIL 

R.T. Response 

Surrogates/System Monitoring Compounds: 
7) SA 3,4-DNT 12.69 26640842 

Target Compounds: 
1) A HMX 4.61W 8279942 
2) B RDX 7.13 96197083 
3) A TNB 0.00 0 
4) B DNB 0.00 0 
5) A TETRYL 0.00 0 
6) B NB 0.00 0 
8} A TNT 0.00 0 
9) B 4ADNT 0.00 0 
J) B 2ADNT 0.00 0 

11) A 26DNT 0.00 0 
12) B 24DNT 0.00 0 

L=Linear P=Power Q=Quadratic/ 

ug/Kg 

2250.8 

790.2 
8784.8 

N.D. 
N. D. 
N.D. 
N. D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

Curve Types : A=Average 
(W)= Outside RT Window 
5 062449.D 200SF20C.M 

(E)= > High cal. std. (m)=manual into 
Fri Jun 25 17:31:00 1999 

Curve 

m A 

m A 
A 
A 
A 
A 
A 
A 
A 
A 

d A 
d A 

Page 1 
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Data File 
Aeq On 
Sample 
Mise 
IntFile 
Quant Time: 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

1000000 

900000 

BOClOOO 

700000 

600000 

500000 

400000 IU 
300000 

200000 

100000 

o 

-100000 

- - ':J . .L ... ~ - ... ' '- l..- - -- -

F:\HPCHEM\LC5\DATA\5 0624\5 062449.D 
25 Jun 1999 15:33 -
39088.10 
MFAPES276 
EVENTS.E 

Vial: 38 
Operator: SM 
Inst LC5 
Multiplr: 10.0000 

Jun 25 17:30 1999 Quant Results File: 200SF20C.RES 

F:\HPCHEM\LC5\DATA\5 0624\200SF20C.M 
- F:\HPCHEM\LC5\DATA\5 0620\ 

Fri Jun 25 17:26:04 1999-
Multiple Level Calibration 

100ul 
METASIL 

~ 
,..; 

\ 

TIC: 5_062449.0 

III 
N 

R 

Inme 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13~00 14.00 15.00 16.00 17.00 18.00 19.00 

5 062449.D 200SF20C.M Fri Jun 25 17:31:10 1999 Page 2 
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1D CLIENT SAMPLE NO. 
PETN ANALYSIS DATA SHEET 

MFAPES276 
Lab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 39088 

Matrix: (soil/water) SOIL 

Sample Amt: 2.0 G % Moisture: 17.7 

Lab Sample ID: 39088.10 

Date Received: 06/22/99 

Date Extracted: 06/22/99 

Date Analyzed: 07/01/99 

Extraction Volume: 10 ML 

Extraction Method: SONC 

GPC Cleanup: (Y/N) N Dilution Factor: 2.0 

CAS NO. COMPOUND CONCENTRATION UNITS: UG/KG Q 

75-11-5---------PETN -------------------------- ____________ 2_5_0 1 _______ U 

FORM I 



Data File 
A~q On 
Sample 
Mise 
ntFile 

Quant Time: 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Quantitation Report 

F:\HPCHEM\LC4\DATA\4 0630\4 063051.D 
01-Jul-1999, 17:07 - -
39088.10 
MFAPES276 
EVENTS.E 

Vial: 51 
Operator: JF 
Inst LC4 
Multiplr: 10.0000 

Jul 5 10:38 1999 Quant Results File: 201SF30.RES 

F:\HPCHEM\LC4\DATA\4 0630\201SF30.M 
- F:\HPCHEM\LC4\DATA\4_0630\ 

Fri Jul 02 15:18:31 1999 
Initial Calibration 

200uL 
ODS II 

Compound R.T. Response ug/Kg Curve 

Target Compounds: 
1) PETN 0.00 o N. D. A 

~-------------------------------------------------------------------------
Curve Types : A=Average 
(W)= Outside RT Window 
4 063051.D 201SF30.M 

L=Linear P=Power Q=Quadratic/ 
(E)= > High cal. std. (m)=manual into 

Mon Jul 05 10:56:17 1999 
' .. 59 Page 1 



Data File 
Acq On 
Sample 
Misc 
IntFile 
Quant Time: 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Response_ 

650000 

600000 

550000 

500000 

450000 

400000 

350000 

300000 

250000 

200000 

150000 

100000 

50000 

0 

-50000 

-100000 

\J 

Chromatographic Report 

F:\HPCHEM\LC4\OATA\4 0630\4 063051.0 
01-Jul-1999, 17:07 -
39088.10 
MFAPES276 
EVENTS.E 

Vial: 51 
Operator: JF 
Inst LC4 
Multiplr: 10.0000 

Jul 5 10:38 1999 Quant Results File: 201SF30.RES 

\) 

F:\HPCHEM\LC4\DATA\4 0630\201SF30.M 
- F:\HPCHEM\LC4\OATA\4 0630\ 

Fri Jul 02 15:18:31 1999 
Multiple Level Calibration 

200uL 
ODS II 

-
~ 

Time 0.)0 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 

4 063051.0 201SF30.M Mon Jul 05 10:56:31 1999 
60 

Page 2 



1D CLIENT SAMPLE NO. 
EXPLOSIVES ANALYSIS DATA SHEET 

MFAPES278 
.D Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 39088 

Matrix: (soil/water) SOIL 

Sample Amt: 2.0 G % Moisture: 17.7 

Lab Sample ID: 39088.12 

Date Received: 06/22/99 

Date Extracted: 06/22/99 

Date Analyzed: 06/25/99 

Extraction Volume: 10 ML 

Extraction Method: SONC 

GPC Cleanup: (Y/N) N Dilution Factor: 2.0 

CAS NO. COMPOUND CONCENTRATION UNITS: UG/KG Q 

2691-41-0-------HMX 2200 
121-82-4--------RDX 2920 
99-35-4---------TNB 250 
99-65-0---------DNB 250 
479-45-8--------TETRYL 650 
98-95-3---------NB 260 
118-96-7--------TNT 250 
1946-51-0-------4ADNT 250 
35572-78-2------2ADNT 250 
606-20-2--------26DNT 260 
121-14-2--------24DNT 250 
88-72-2---------2NT 250 
99-99-0---------4NT 250 
99-08-1---------3NT 250 

surrogate amount spiked 2000.00 

FORK I 

U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 



Quantitat~on keport 

F:\HPCHEM\LC3\DATA\3 0624\3_062420.D 
25 Jun 1999 09:29 
39088.12 
MFAPES278 
EVENTSl.E 

Vial: 
Operator: 
Inst 
Multiplr: 

Data File 
Acq On 
Sample 
Mise 
IntFile 
Quant Time: Jun 26 10:39 1999 Quant Results File: 200SF24.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Compound 

F:\HPCHEM\LC3\DATA\3 0624\200SF24.M 
- F:\HPCHEM\LC3\DATA\3_0624\ 

Sat Jun 26 10:29:16 1999 
Initial Calibration 

200ul 
CARBOSORB 

R.T. Response 

Surrogates/System Monitoring Compounds: 
7) S 3,4-DNT 15.72 47430497 

Target Compounds: 
1) HMX 0.00 0 
2) RDX 7.71 76342019 
3) TNB 0.00 0 
4) DNB 0.00 0 
5) TETRYL 0.00 0 
6) NB 0.00 0 
8) TNT 0.00 0 
9) 4ADNT 17.61 412419 

... 0) 2ADNT 0.00 0 
11) 26DNT 0.00 0 
12) 24DNT 0.00 0 
13) 2NT 0.00 0 
14) 4NT 0.00 0 
15) 3NT 0.00 0 

L=Linear P=Power Q=Quadratic/ 

ug/Kg 

1790.9 

N.D. 
2918.7 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
10.4 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

7~ 
b -2·b-"tf 

Curve Types : A=Average 
(W)= Outside RT Window 
3 062420.D 200SF24.M 

(E)= > High cal. std. (m)=manual into 
Sat Jun 26 10:46:44 1999 62 

20 
BW 
LC3 
10.0000 

Curve 

m A 

A m. A 
A 
A 
A 
A 

d A 
mJ A 
d A 

A 
A 
A 
A 
A 

Page 1 



Data File 
Acq On 
Sample 
Misc 
IntFile 
Quant Time: 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

~esponse 

750000 

700000 

650000 

600000 

550000 

500000 

450000 

400000 

350000 

Chromatographic Report 

F:\HPCHEM\LC3\DATA\3 0624\3 062420.D 
25 Jun 1999 09:29 - -
39088.12 
MFAPES278 
EVENTS1.E 

Vial: 
Operator: 
Inst 
Multiplr: 

Jun 26 10:39 1999 Quant Results File: 200SF24.RES 

F:\HPCHEM\LC3\DATA\3 0624\200SF24.M 
- F:\HPCHEM\LC3\DATA\3_0624\ 

Sat Jun 26 10:29:16 1999 
Multiple Level Calibration 

200ul 
CARBOSORB 

-... ,.: 

N ; 

20 
BW 
LC3 
10.0000 

-
~~--~~\~;~'--~--~~------300000 ~ 

250000 

200000 

150000 

100000 

50000 

o 

-50000 

-100000 

~me 2.bo 4.bo 6.bo 8.bo 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00 32.00 34.00 

3 062420.D 200SF24.M Sat Jun 26 10:46:53 1999 Page 2 
t'·;·· 63 



Data File 
Acq On 
Sample 
Misc 
IntFile 
Quant Time: 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Si~nal Phase 

F:\HPCHEM\LC5\DATA\5 0624\5 062443.D 
25 Jun 1999 11:34 -
39088.12 
MFAPES278 
EVENTS.E 

Vial: 32 
Operator: SM 
Inst LC5 
Multiplr: 10.0000 

Jun 25 15:01 1999 Quant Results File: 200SF20C.RES 

F:\HPCHEM\LC5\DATA\5 0624\200SF20C.M 
- F:\HPCHEM\LC5\DATA\5 0620\ 

Fri Jun 25 14:54:40 1999 
Initial Calibration 

100ul 
METASIL 

Compound R.T. Response ug/Kg Curve 

Surrogates/System Monitoring Compounds: 
7) SA 3,4-DNT 12.64W 26730496 2258.4 m A 

Target Compounds: 
1) A HMX O.OO~ 0 N.D. A 
2) B RDX 7.13 37244269 3401.2 m A 
3) A TNB 0.00 0 N.D. A 
4) B DNB 0.00 0 N.D. A 
5) A TETRYL 0.00 0 N.D. A 
6) B NB 0.00 0 N.D. A 
8) A TNT 0.00 0 N.D. A 
9) B 4ADNT 0.00 0 N.D. A 
') B 2ADNT 0.00 0 N.D. A 

.d) A 26DNT 0.00 0 N.D. d A 
12) B 24DNT 0.00 0 N.D. d A 

----------------------------------------------------------------------------
Curve Types : A=Average 
(W)= Outside RT Window 
5 062443.D 200SF20C.M 

L=Linear P=Power Q=Quadratic/ 
(E)= > High cal. std. (m)=manual into 

Fri Jun 25 15:08:15 1999 Page 1 
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Data File 
Aeq On 

. Sample 
Mise 
~ntFile 

Quant Time: 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

650000 

600000 

550000 

500000 

450000 

~ooooo 

350000 

300000 

250000 

200000 

150000 

100000 

50000 

o 

-50000 

F:\HPCHEM\LC5\DATA\5 0624\5 062443.0 
25 Jun 1999 11:34 - -
39088.12 
MFAPES278 
EVENTS.E 

Vial: 32 
Operator: SM 
Inst LC5 
Multiplr: 10.0000 

Jun 25 15:01 1999 Quant Results File: 200SF20C.RES 

F:\HPCHEM\LC5\OATA\5 0624\200SF20C.M 
- F:\HPCHEM\LC5\OATA\5 0620\ 

Fri Jun 25 14:54:40 1999-
MUltiple Level Calibration 

100ul 
METASIL 

19.00 

5 062443.0 200SF20C.M Fri Jun 25 15:08:24 1999 Page 2 
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1D CLIENT SAMPLE NO. 
PETN ANALYSIS DATA SHEET 

MFAPES278 
Lab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 39088 

Matrix: (soil/water) SOIL 

Sample Amt: 2.0 G % Moisture: 17.7 

Lab Sample ID: 39088.12 

Date Received: 06/22/99 

Date Extracted: 06/22/99 

Date Analyzed: 07/01/99 

Extraction Volume: 10 ML 

Extraction Method: SONC 

GPC Cleanup: (Y/N) N Dilution Factor: 2.0 

CAS NO. COMPOUND CONCENTRATION UNITS: UG/KG Q 

75-11-5---------PETN ________________________ _ 
___________ 2 __ 5_

0
1 _______ U 

FORM I 



Data File 
Acq On 
Sample 
',1isc 

ltFile 
Quant Time: 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Quantitation Report 

F:\HPCHEM\LC4\DATA\4_0630\4_063052.D 
01-Jul-1999, 17:40 
39088.12 
MFAPES278 
EVENTS.E 

Vial: 52 
Operator: JF 
Inst :-51314A 
Multiplr: 10.0000 

Ju1 5 10:39 1999 Quant Results File: 201SF30.RES 

F:\HPCHEM\LC4\DATA\4 0630\201SF30.M 
- F:\HPCHEM\LC4\DATA\4 0630\ 

Fri Jul 02 15:18:31 1999 
Initial Calibration 

200uL 
ODS II 

Compound R.T. Response ug/Kg Curve 

Target Compounds: 
1) PETN 

Curve Types : A=Average 
(W)= Outside RT Window 
4 063052.D 201SF30.M 

0.00 o N.D. 

L=Linear P=Power Q=Quadratic/ 
(E)= > High cal. std. (m)=manual into 

Mon Jul 05 11:18:45 1999 

A 

67 
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Data File 
Acq On 
Sample 
Misc 
IntFile 
Quant Time: 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

550000 

500000 

450000 

400000 

350000 

300000 

250000 

200000 

150000 

100000 

50000 

-60000 

trime O.~O 

Chromatographic Report 

F:\HPCHEM\LC4\OATA\4 0630\4 063052.0 
01-Jul-1999, 17:40 - -
39088.12 
MFAPES278 
EVENTS.E 

Vial: 52 
Operator: JF 
Inst G1314A ~y 
Mul tiplr: 10. 0000 ~11 ,f;>l~(,\ 

Jul 5 10:39 1999 Quant Results File: 201SF30.RES 

F:\HPCHEM\LC4\OATA\4 0630\201SF30.M 
- F:\HPCHEM\LC4\OATA\4 0630\ 

Fri Jul 02 15:18:31 1999-
Multiple Level Calibration 

200uL 
ODS II 

v 

4_063052 ..... , ....... IA 

4 063052.0 201SF30.M Mon Jul 05 11:19:00 1999 68 Page 2 



1D CLIENT SAMPLE NO. 
EXPLOSIVES ANALYSIS DATA SHEET 

MFARB062199 
!b Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 39088 

Matrix: (soil/water) WATER 

Sample Amt: 5 ML % Moisture: 

Extraction Volume: 5 ML 

Extraction Method: SEPF 

Lab Sample ID: 39088.17 

Date Received: 06/22/99 

Date Extracted: 06/23/99 

Date Analyzed: 06/26/99 

GPC Cleanup: (Y/N) N Dilution Factor: 

CAS NO. COMPOUND CONCENTRATION UNITS: UG/L 

2691-41-0-------HMX 
121-82-4--------RDX---------------------------
99-35-4---------TNB ________________________ ___ 
99-65-0---------DNB 
479-45-8--------TET'=R=Y=L-----------------------
98-95-3---------NB 
118-96-7--------TN=T~-------------------------

1946-51-0-------4ADNT ______________________ __ 
35572-78-2------2ADNT ______________________ __ 
606-20-2--------26DNT 
121-14-2--------24DNT------------------------
88-72-2---------2NT 
99-99-0---------4NT--------------------------
99-08-1---------3NT ---------------------------
surrogate amount spiked 

FORM I 

13.0 
14.0 
7.30 
4.00 
10.0 
7.00 
6.40 
7.00 
12.0 
9.40 
5.70 
12.0 
7.90 
8.00 

200.00 

2.0 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 



F:\HPCHEM\LC1\DATA\1 0625\1 062534.D 
26 Jun 1999 13:33 - -
39088.17 
MFARB062199 
EVENTS.E 

Vial: 
Operator: 
Inst 
Multiplr: 

34 
SM 
LC1 
2.0000 

Data File 
Acq On 
Sample 
Mise 
IntFile 
Quant Time: Jul 15 15:48 1999 Quant Results File: 200WF25H.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Compound 

F:\HPCHEM\LC1\DATA\1 0625\200WF25H.M 
- F:\HPCHEM\LC1\DATA\1 0625\ 

Mon Jun 28 10:39:24 1999-
Initial Calibration 

200ul 
CARBOSORB 

R.T. Response 

Surrogates/System Monitoring Compounds: 
7) S 3,4-DNT 14.93 11130005 

Target Compounds: 
1) HMX 0.00 0 
2) RDX 0.00 0 
3) TNB 0.00 0 
4) DNB 0.00 0 
5) TETRYL 0.00 0 
6) NB 0.00 0 
8) TNT 0.00 0 
9) 4 AD NT 0.00 0 
') 2ADNT 0.00 0 

.1.1) 26DNT 0.00 0 
12) 24DNT 0.00 0 
13) 2NT 0.00 0 
14) 4NT 0.00 0 
15) 3NT 0.00 0 

ug/L Curve 

179.8 m A 

N.D. A 
N.D. A 
N.D. A 
N.D. A 
N.D. A 
N.D. A 
N.D. A 
N.D. A 
N.D. A 
N.D. A 
N.D. A 
N.D. A 
N.D. A 
N.D. A 

-------------------------------------------------------------------------_. 
Curve Types : A=Average 
(W)= Outside RT Window 
1_062534.D 200WF25H.M 

L=Linear P=Power Q=Quadratic/ 
(E)= > High cal. std. (m)=manual into 

Thu Jul 15 15:48:43 1999 
,. 

Page 1 

78 



Data File 
Aeq On 
Sample 
Mise 
IntFile 
Quant Time: 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

260000 

240000 

220000 

200000 

180000 

160000 

140000 

120000 

100000 

BOOOO 

60000 

40000 

20000 

o 

-20000 

4.00 6.00 

_ ........ - ........ ~.~ .... - ~ - ""'''::'4''''''' -- ..... -1:' '-".L. ~ 

F:\HPCHEM\LCl\DATA\1_0625\1_062534.D 
26 Jun 1999 13:33 
39088.17 
MFARB062199 
EVENTS.E 

Vial: 
Operator: 
Inst 
Multiplr: 

Jul 15 15:48 1999 Quant Results File: 200WF25H.RES 

F:\HPCHEM\LCl\DATA\l 0625\200WF25H.M 
- F:\HPCHEM\LCl\DATA\l 0625\ 

Mon Jun 28 10:39:24 1999-
Multiple Level Calibration 

200ul 
CARBOSORB 

TIC: 1_062534.0 

) " 

34 
SM 
LCI 
2.0000 

8.00 10.00 12~00 14.00 16~00 18~00 20:00 22~00 24~00 26~00 

1 062534.D 200WF25H.M Thu Jul 15 15:48:53 1999 Page 2 
79 



1D CLIENT SAMPLE NO. 
PETN ANALYSIS DATA SHEET 

Lab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST 

Matrix: (soil/water) WATER 

Sample Amt: 5 ML % Moisture: 

Extraction Volume: 5 ML 

Extraction Method: SEPF 

GPC Cleanup: (Y/N) N 

CAS NO. COMPOUND 

MFARB062199 

SDG No.: 39088 

Lab Sample ID: 39088.17 

Date Received: 06/22/99 

Date Extracted: 06/25/99 

Date Analyzed: 06/30/99 

Dilution Factor: 2.0 

CONCENTRATION UNITS: UG/L Q 

7S-11-S---------PETN _____________________________________ 2_0_._01 _______ U 

FORM I 



Quantitation Report 

F:\HPCHEM\LC4\DATA\4 0630\4 063015.D 
30-Jun-1999, 21:14 - -

Vial: 15 
Operator: JF 
Inst LC4 

Data File 
Acq On 
Sample 
Mise 
IntFile 
Quant Time: 

39088.17 
MFARB062199 
EVENTS.E 

Multiplr: 2.0000 

Jul 1 9:33 1999 Quant Results File: 201WF30.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Compound 

F:\HPCHEM\LC4\DATA\4 0630\201WF30.M 
- F:\HPCHEM\LC4\DATA\4 0630\ 

Thu Jul 01 09:24:29 1999 
Initial Calibration 

200uL 
ODS II 

R.T. Response 

Target Compounds: 
1) PETN 0.00 o 

L=Linear P=Power Q=Quadratic/ 

ug/L 

N.D. 

Curve Types : A=Average 
(W)= Outside RT Window 
4 063015.D 201WF30.M 

(E)= > High cal. std. (m)=manual into 
Thu Jul 01 09:40:35 1999 

Curve 

L 

81 
Page 1 



Chromatographic Report 

Data File F:\HPCHEM\LC4\DATA\4 0630\4_063015.D 
Acq On 30-Jun-1999, 21:14 
Sample 39088.17 
Misc MFARB062199 
IntFile EVENTS.E 

Vial: 
Operator: 
Inst 
Multiplr: 

Quant Time: Jul 1 9:33 1999 Quant Results File: 201WF30.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

esponse 

11000 

10000 

9000 

BODO 

7000 

6000 

5000 

4000 

3000 

2000 

1000 

o 

-1000 

-2000 

-3000 

-4000 

-5000 

-6000 

-7000 

F:\HPCHEM\LC4\DATA\4 0630\201WF30.M 
- F:\HPCHEM\LC4\DATA\4_0630\ 

Thu Jul 01 09:24:29 1999 
Multiple Level Calibration 

200uL 
ODS II 

15 
JF 
LC4 
2.0000 

me 0.0 10.00 12.00 14.00 16.00 1B.00 20.00 22.00 24.00 26.00 2B.00 

4 063015.D 201WF30.M Thu Jul 01 09:40:48 1999 Page 2 
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8D 
EXPLOSIVES ANALYTICAL SEQUENCE 

Lab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 39088 

LC Column: METASIL Init. Calib. Date(s): 06/19/99 06/20/99 

Instrument ID: LC5 

THE ANALYTICAL SEQUENCE OF PERFORMANCE EVALUATION MIXTURES, BLANKS, 
SAMPLES, AND STANDARDS IS GIVEN BELOW: 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

MEAN SURROGATE RT FROM INITIAL CALIBRATION 
Sl . 12.36 . 

CLIENT LAB DATE TIME Sl 
SAMPLE NO. SAMPLE ID ANALYZED ANALYZED RT # ---------------------- ------------ ---------- ---------- ------------------------------ ------------ ---------- ---------- --------

INSTRUMENT BLANK INSTRUMENT B 06/19/99 2044 0.00 * EXPL1A L1A 5-186 06/19/99 2149 12.27 
EXPL2A L2A 5-185 06/19/99 2221 12.27 
EXPL3A L3A 6-5 06/19/99 2254 12.31 
EXPL4A L4A 5-183 06/19/99 2326 12.25 
EXPL5A L5A 5-184 06/19/99 2359 12.27 
EXPL1B L1B 5-191 06/20/99 0031 0.00 * EXPL2B L2B 5-190 06/20/99 0104 0.00 * EXPL3B L3B 6-3 06/20/99 0137 0.00 * EXPL4B L4B 5-188 06/20/99 0209 0.00 * EXPL5B L5B 5-205 06/20/99 0242 0.00 * EXPL3A L3A 6-03 06/24/99 2235 12.44 
EXPL3B L3B 6-05 06/24/99 2307 0.00 * BL0622SF BL0622SF 06/25/99 0432 12.41 
EXPL3A L3A 6-05 06/25/99 0505 12.38 
EXPL3B L3B 6-03 06/25/99 0537 0.00 * HFAPES270 39088.01 06/25/99 0610 12.10 
HFAPES274 39088.08 06/25/99 1029 12.36 
MFAPES278 39088.12 06/25/99 1134 12.64 
MFAPES280 39088.14 06/25/99 1207 12.72 
EXPL3A L3A 6-05 06/25/99 1344 12.67 
EXPL3B L3B 6-03 06/25/99 1417 0.00 * MFAPES276 39088.10 06/25/99 1533 12.69 
EXPL3A L3A 6-05 06/25/99 1606 12.60 
EXPL3B L3B 6-03 06/25/99 1638 0.00 * 

# Column to be used to flag retention time values with an asterisk. 
* Values outside of QC limits 

page 1 of 1 

FORM VIII 



8D 
EXPLOSIVES ANALYTICAL SEQUENCE 

Lab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 39088 

LC Column: CARBOSORB Init. Calib. Date(s): 06/24/99 06/24/99 

Instrument ID: LC3 

THE ANALYTICAL SEQUENCE OF PERFORMANCE EVALUATION MIXTURES, BLANKS, 
SAMPLES, AND STANDARDS IS GIVEN BELOW: 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

MEAN SURROGATE RT FROM INITIAL CALIBRATION 
Sl : 15.38 

CLIENT LAB DATE TIME Sl 
SAMPLE NO. SAMPLE ID ANALYZED ANALYZED RT # 

---------------------- ------------ ---------- ---------- ------------------------------ ------------ ---------- ---------- --------
INSTRUMENT BLANK INSTRUMENT B 06/24/99 1922 0.00 • 
EXPL1 L1 5-190A 06/24/99 2051 15.33 
EXPL2 L2 5-173 06/24/99 2136 15.31 
EXPL3 L3 6-34 06/24/99 2220 15.33 
EXPL4 L4 5-192 06/24/99 2305 15.35 
EXPL5 L5 5-141 06/24/99 2349 15.37 
BL0622SF BL0622SF 06/25/99 0034 15.42 
LC0622SF LC0622SF 06/25/99 0119 15.56 
LD0622SF LD0622SF 06/25/99 0203 15.58 
MFAPES270 39088.01 06/25/99 0248 15.54 
MFAPES270MS 39088.01MS 06/25/99 0332 15.63 
MFAPES270MSD 39088.01MSD 06/25/99 0417 15.67 
MFAPES270FD 39088.02 06/25/99 0502 15.68 
MFAPES272 39088.06 06/25/99 0546 15.70 
MFAPES274 39088.08 06/25/99 0631 15.71 
MFAPES276 39088.10 06/25/99 0716 15.75 
EXPL3 L3 6-34 06/25/99 0845 15.73 
MFAPES278 39088.12 06/25/99 0929 15.72 
MFAPES280 39088.14 06/25/99 1014 15.74 
EXPL3 L3 6-34 06/25/99 1655 15.22 

# Column to be used to flag retention time values with an asterisk • 
• Values outside of QC limits 

page 1 of 1 

FORM VIII 



8D 
EXPLOSIVES ANALYTICAL SEQUENCE 

Lab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 39088 

LC Column: CARBOSORB Init. Calib. Date(s): 06/25/99 06/25/99 

Instrument ID: LC1 

THE ANALYTICAL SEQUENCE OF PERFORMANCE EVALUATION MIXTURES, BLANKS, 
SAMPLES, AND STANDARDS IS GIVEN BELOW: 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

MEAN SURROGATE RT FROM INITIAL CALIBRATION 
Sl . 14.81 . 

CLIENT LAB DATE TIME 81 
SAMPLE NO. SAMPLE ID ANALYZED ANALYZED RT # ------------------------------------------ ------------ ---------- ---------- -------------------- ---------- ---------- --------= 

INSTRUMENT BLANK INSTRUMENT B 06/25/99 1846 0.00 * EXPL1 L1 6-41 06/25/99 2015 14.75 
EXPL2 L2 6-40 06/25/99 2100 14.92 
EXPL3 L3 6-39 06/25/99 2145 14.71 
EXPL4 L4 6-38 06/25/99 2229 14.86 
EXPL5 L5 5-102 06/25/99 2314 14.74 
EXPL3 L3 6-39 06/26/99 0811 14.78 
BL0623WH BL0623WH 06/26/99 1119 14.91 
LC0623WH LC0623WH 06/26/99 1204 15.04 
LD0623WH LD0623WH 06/26/99 1248 15.01 
MFARB062199 39088.17 06/26/99 1333 14.93 
MFARB062199MS 39088.17MS 06/26/99 1418 14.95 
MFARB062199M8D 39088.17MSD 06/26/99 1503 14.95 
EXPL3 L3 6-39 06/26/99 1556 14.92 

# Column to be used to flag retention time values with an asterisk. 
* Values outside of QC limits 

page 1 of 1 
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8D 
EXPLOSIVES ANALYTICAL SEQUENCE 

Lab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 39088 

LC Column: METASIL Init. Calib. Date(s): 07/27/99 07/27/99 

Instrument ID: .LC2 

THE ANALYTICAL SEQUENCE OF PERFORMANCE EVALUATION MIXTURES, BLANKS, 
SAMPLES, AND STANDARDS IS GIVEN BELOW: 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

MEAN SURROGATE RT FROM INITIAL CALIBRATION 
Sl . 15.76 . 

CLIENT LAB DATE TIME Sl 
SAMPLE NO. SAMPLE ID ANALYZED ANALYZED RT # ---------------------- ------------ ---------- ---------- ------------------------------ ------------ ---------- ---------- --------

INSTRUMENT BLANK INSTRUMENT B 07/27/99 1323 0.00 * EXPL1A L1A 6-95 07/27/99 1352 15.74 
EXPL2A L2A 6-94 07/27/99 1420 15.71 
EXPL3A L3A 6-93 07/27/99 1448 15.69 
EXPL4A L4A 6-101 07/27/99 1518 15.66 
EXPL5A L5A 6-91 07/27/99 1547 15.64 
EXPL1B L1B 6-85 07/27/99 1615 0.00 * EXPL2B L2B 6-86 07/27/99 1643 0.00 * EXPL3B L3B 6-87 07/27/99 1711 0.00 * EXPL4B L4B 6-88 07/27/99 1740 0.00 * EXPL5B L5B 6-89 07/27/99 1808 0.00 * EXPL3B L3B 6-87 07/27/99 2154 0.00 * EXPL3A L3A 6-93 07/27/99 2222 15.86 
MFAPES270FD 39088.02 07/27/99 2319 15.86 
MFAPES272 39088.06 07/27/99 2347 15.83 
EXPL3A L3A 6-93 07/28/99 0448 16.06 
EXPL3B L3B 6-87 07/28/99 0516 0.00 * 

# Column to be used to flag retention time values with an asterisk. 
* Values outside of QC limits 

page 1 of 1 
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8D 
PETN ANALYTICAL SEQUENCE 

Lab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 39088 

LC Column: ODS II Init. Calib. Date(s): 06/30/99 06/30/99 

Instrument ID: LC4 

THE ANALYTICAL SEQUENCE OF PERFORMANCE EVALUATION MIXTURES, BLANKS, 
SAMPLES, AND STANDARDS IS GIVEN BELOW: 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

CLIENT 
SAMPLE NO. 

--------------------------------------------
INSTRUMENT BLANK 
PETNL1 
PETNL2 
PETNL3 
PETNL4 
PETNL5 
PETNL3 
BL0625WH 
LC0625WH 
LD0625WH 
MFARB062199 
PETNL3 

LAB 
SAMPLE ID 

------------------------
INSTRUMENT B 
L1 6-42 
L2 6-19 
L3 6-18 
L4 6-17 
L5 6-16 
ICV 6-26 
BL0625WH 
LC0625WH 
LD0625WH 
39088.17 
L3 6-18 

DATE TIME 
ANALYZED ANALYZED 

---------- -------------------- ----------
06/30/99 1330 
06/30/99 1436 
06/30/99 1509 
06/30/99 1542 
06/30/99 1615 
06/30/99 1648 
06/30/99 1722 
06/30/99 1755 
06/30/99 1828 
06/30/99 1901 
06/30/99 2114 
06/30/99 2147 

# Column to be used to flag retention time values with an asterisk. 
* Values outside of QC limits 

page 1 of 1 

FORM VIII 



8D 
PETN ANALYTICAL SEQUENCE 

Lab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 39088 

LC Column: ODS II Init. Calib. Date(s): 06/30/99 07/01/99 

Instrument ID: LC4 

THE ANALYTICAL SEQUENCE OF PERFORMANCE EVALUATION MIXTURES, BLANKS, 
SAMPLES, AND STANDARDS IS GIVEN BELOW: 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

CLIENT 
SAMPLE NO. 

--------------------------------------------
INSTRUMENT BLANK 
PETNL1 
PETNL2 
PETNL3 
PETNL4 
PETNL5 
PETNL3 
PETNL3 
BL0622SG 
LC0622SG 
LD0622SG 
MFAPES270 
MFAPES27 OMS 
MFAPES270MSD 
MFAPES270FD 
MFAPES272 
PETNL5 
MFAPES274 
MFAPES276 
MFAPES278 
MFAPES280 
PETNL3 

LAB 
SAMPLE ID 

------------------------
INSTRUMENT B 
L1 6-42 
L2 6-19 
L3 6-18 
L4 6-17 
L5 6-16 
ICV 6-26 
L3 6-37 
BL0622SG 
LC0622SG 
LD0622SG 
39088.01 
39088.01MS 
39088.01MSD 
39088.02 
39088.06 
L5 6-62 
39088.08 
39088.10 
39088.12 
39088.14 
L3 6-37 

DATE TIME 
ANALYZED ANALYZED 

---------- -------------------- ----------
06/30/99 2253 
06/30/99 2359 
07/01/99 0032 
07/01/99 0106 
07/01/99 0139 
07/01/99 0212 
07/01/99 0245 
07/01/99 0849 
07/01/99 1102 
07/01/99 1135 
07/01/99 1208 
07/01/99 1241 
07/01/99 1315 
07/01/99 1348 
07/01/99 1421 
07/01/99 1454 
07/01/99 1527 
07/01/99 1633 
07/01/99 1707 
07/01/99 1740 
07/01/99 1813 
07/01/99 1846 

# Column to be used to flag retention time values with an asterisk. 
* Values outside of QC limits 

page 1 of 1 
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6E 
SOIL EXPLOSIVES INITIAL CALIBRATION : CALIBRATION FACTOR SUMMARY 

,b Name: SWL-TULSA 

Lab Code: SWOR Case No.: TOLTEST SDG No.: 39088 Inst. ID: LC3· 

LC Column: CARBOSORB 

COMPOUND 
------------------------------------------

HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 

---- - - ----------------------
3,4-DNT 

COMPOUND 
------------------------------------------

HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 

--------------------------------
3,4-DNT 

MEAN RSD 

Page 1 of 1 

Date(s) Analyzed: 06/24/99 06/24/99 

Method: 200SF24 

CALIBRATION FACTORS 
LEVEL 1 LEVEL 2 LEVEL 3 

------------ ------------ ------------------------ ------------ ------------
208356000 235120271 221601286 
276661542 284014192 248437530 
584964722 608033444 550353980 
591005800 676106360 638191500 
285252455 320250182 327734580 
302525250 340434040 324576190 
452099750 502914363 504048515 
390915571 416911000 381949897 
461805357 463485543 449144437 
330190625 348417742 309699578 
598686571 598282014 580825306 
284593100 246653542 234639605 
200159300 167017082 153280319 
244890600 206096432 200008283 

------------ ------------ ------------------------ ------------ ------------
259474067 280250260 248666904 

CALIBRATION FACTORS 
LEVEL 4 LEVEL 5 MEAN 

------------ ------------ ------------------------ ------------ ------------
220847543 234909148 224166850 
239422853 259287969 261564817 
534246258 571467604 569813202 
635776674 680611035 644338274 
320793402 311071822 313020488 
327139496 348577600 328650515 
471552451 520023037 490127623 
378800993 415511176 396817727 
440544593 465261156 456048217 
310230758 344896685 328687078 
590254387 606637401 594937136 
234120976 251033082 250208061 
153940539 165683705 168016189 
202497642 216773385 214053268 

------------ ------------ ------------------------ ------------ ------------
266014191 269839725 264849029 

FORM VI 

%RSD 
------------

5.00 
7.15 
5.07 
5.64 
5.31 
5.35 
5.63 
4.60 
2.35 
5.60 
1.65 
8.23 

11.35 
8.59 

------------
4.44 

5.73 



7E 
EXPLOSIVES CALIBRATION VERIFICATION SUMMARY 

Lab Name: SWL-TULSA Lab Code: SWOK 

Case No.: TOLTEST SDG No.: 39088 Inst. ID: LC3 Method: 200SF~4 

LC Column: CARBOSORB Init. Calib Date(s): 06/24/99 06/24/99 

Client sample No.: EXPL3 Date Analyzed 06/25/99 

Lab Sample ID L3 6-34 Time Analyzed : 0845 

RT WINDOW CAL. MEAN CAL. 
COMPOUND RT FROM TO FACTOR FACTOR %D # 

--------------------------- ----- ----- ----- ---------- ---------- --------------------------------- ----- ----- ----- ---------- ---------- ------
HMX 5.15 5.06 5.16 224928281 224166850 -0.3 
RDX 7.71 7.43 7.77 255529568 261564817 2.3 
TNB 10.29 9.96 10.34 559493493 569813202 1.8 
DNB 12.67 12.14 12.76 645410892 644338274 -0.2 
TETRYL 13.63 12.91 13.75 320345615 313020488 -2.3 
NB 14.39 13.79 14.47 323462084 328650515 1.6 
TNT 16.19 15.52 16.30 503976840 490127623 -2.8 
4ADNT 17.42 16.22 17.64 391382943 396817727 1.4 
2ADNT 18.41 17.06 18.66 419072631 456048217 8.1 
26DNT 19.14 18.15 19.31 336815412 328687078 -2.5 
24DNT 19.85 18.77 20.03 563856023 594937136 5.2 
2NT 23.29 22.10 23.48 233741000 250208061 6.6 
4NT 24.95 23.59 25.17 154464626 168016189 8.1 
3NT 26.88 25.44 27.12 204851263 214053268 4.3 
3,4-DNT 15.73 14.89 15.87 255101812 264849029 3.7 

QC LIMITS: RPD of amounts must be less than or equal to 15.0%. 

FORM VII 



7E 
EXPLOSIVES CALIBRATION VERIFICATION SUMMARY 

Lab Name: SWL-TULSA Lab Code: SWOK 

Case No.: TOLTEST SDG No.: 39088 Inst. ID: LC3 Method: 200SF24 

LC Column: CARBOSORB Init. Calib Date(s): 06/24/99 06/24/99 

Client Sample No.: EXPL3 Date Analyzed : 06/25/99 

Lab Sample ID : L3 6-34 Time Analyzed 1655 

RT WINDOW CAL. MEAN CAL. 
COMPOUND RT FROM TO FACTOR FACTOR %D # --------------------------- ----- ----- ----- ---------- ---------- --------------------------------- ----- ----- ----- ---------- ---------- ------

HMX 5.10 5.06 5.16 228164493 224166850 -1.8 
RDX 7.53 7.43 7.77 252424553 261564817 3.5 
TNB 10.09 9.96 10.34 561412558 569813202 1.5 
DNB 12.34 12.14 12.76 654245988 644338274 -1.5 
TETRYL 13.20 12.91 13.75 318282675 313020488 -1.7 
NB 14.03 13.79 14.47 329331293 328650515 -0.2 
TNT 15.79 15.52 16.30 488840803 490127623 0.3 
4ADNT 16.64 16.22 17.64 394322924 396817727 0.6 
2ADNT 17.55 17.06 18.66 459842400 456048217 -0.8 
26DNT 18.53 18.15 19.31 319032035 328687078 2.9 
24DNT 19.17 18.77 20.03 585068665 594937136 1.7 
2NT 22.57 22.10 23.48 237252527 250208061 5.2 
4NT 24.13 23.59 25.17 158477150 168016189 5.7 
3NT 26.00 25.44 27.12 204563830 214053268 4.4 
3,4-DNT 15.22 14.89 15.87 268459122 264849029 -1.4 

QC LIMITS: RPD of amounts must be less than or equal to 15.0%. 

FORM VII 



9D 
HIGH WATER EXPLOSIVES CALIBRATION STANDARD CONCENTRATION SUMMARY 

Lab Name: SWL-TULSA Case No.: TOLTEST SDG No.: 39088 

Lab Code: SWOK Injection volume = 200uL Amount units = uq/mL 

COMPOUND 
----------------------------------------------
HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 
3,4-DNT 

COMPOUND 
----------------------------------------------
HMX#2 
RDX#2 
TNB#2 
DNB#2 
TETRYL#2 
NB#2 
TNT#2 
4ADNT#2 
2ADNT#2 
26DNT#2 
24DNT#2 
2NT#2 
4NT#2 
3NT#2 
3,4-DNT#2 

Level 1 
--------------------

0.010 
0.004 
0.003 
0.002 
0.003 
0.003 
0.003 
0.002 
0.002 
0.004 
0.002 
0.003 
0.003 
0.003 
0.005 

Level 1 
--------------------

0.070 
0.050 
0.046 
0.040 
0.090 
0.050 
0.046 
0.092 
0.100 
0.050 
0.050 
0.050 
0.050 
0.100 
0.066 

SPIKE AMOUNTS COLUMN 1 
Level 2 Level 3 Level 4 

--------------------
0.096 
0.037 
0.028 
0.016 
0.034 
0.031 
0.025 
0.022 
0.022 
0.037 
0.021 
0.031 
0.031 
0.031 
0.046 

--------------------
0.388 
0.151 
0.113 
0.063 
0.140 
0.127 
0.101 
0.089 
0.088 
0.150 
0.087 
0.125 
0.126 
0.126 
0.186 

--------------------
1.54 

0.598 
0.450 
0.251 
0.554 
0.502 
0.402 
0.352 
0.351 
0.596 
0.344 
0.495 
0.499 
0.499 
0.736 

SPIKE AMOUNTS COLUMN 2 
Level 2 Level 3 Level 4 

--------------------
0.350 
0.250 
0.230 
0.200 
0.450 
0.250 
0.230 
0.460 
0.500 
0.250 
0.250 
0.250 
0.250 
0.500 
0.330 

FORM IX 

--------------------
0.875 
0.625 
0.575 
0.500 
1.13 

0.625 
0.575 
1.15 
1.25 

0.625 
0.625 
0.625 
0.625 
1.25 

0.825 

--------------------
1.75 
1.25 
1.15 
1.00 
2.25 
1.25 
1.15 
2.30 
2.50 
1.25 
1.25 
1.25 
1.25 
2.50 
1.65 

Level 5 
--------------------

6.16 
2.39 
1.80 
1.00 
2.21 
2.01 
1.61 
1.41 
1.40 
2.38 
1.37 
1.98 
2.00 
2.00 
2.94 

Level II" 

-------. --------
3.;.,.1 
2.50 
2.30 
2.00 
4.50 
2.50 
2.30 
4.60 
5.00 
2.50 
2.50 
2.50 
2.50 
5.00 
3.30 



9E 
EXPLOSIVES RETENTION TIME DATA TABLE 

Lab Name: SWL-TULSA Case No.: TOLTEST SDG No.: 39088 

Lab Code: SWOK Instrument ID: LC3 

LC Column: CARBOSORB Date(s) ICAL Analyzed: 06/24/99 06/24/99 

RT OF I CAL STANDARDS 
COMPOUND 

--------------------------------------------------
HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 
3,4-DNT 

COMPOUND 

Level 1 
------------------

5.11 
7.60 

10.15 
12.43 
13.28 
14.09 
15.86 
16.90 
17.76 
18.70 
19.35 
22.72 
24.26 
26.22 
15.33 

RT 
CCAL 1 

Level 2 
------------------

5.11 
7.58 

10.13 
12.41 
13.27 
14.09 
15.86 
16.85 
17.77 
18.64 
19.33 
22.68 
24.28 
26.16 
15.31 

RT 
CCAL 2 

------------------------------------------------------------------------------------------
HMX 
RDX----------------------
TNB ____________________ __ 
DNB 
TET=R=Y~L-------------------

NB 
TN=T-----------------------
4ADNT 
2ADNT--------------------
26DNT 
24DNT--------------------
2NT ____________________ __ 
4NT 
3NT----------------------
3,4-DNT ________________ __ 

COMPOUND 
--------------------------------------------------
HMX 
RDX 
TNB 
DNB 

5.15 
7.71 

10.29 
12.67 
13.63 
14.38 
16.19 
17.42 
18.41 
19.14 
19.85 
23.29 
24.95 
26.88 
15.73 

AVG RT 
------------------

5.11 
7.60 

10.15 
12.45 

5.10 
7.53 

10.09 
12.34 
13.20 
14.03 
15.79 
16.64 
17.55 
18.53 
19.17 
22.57 
24.13 
26.00 
15.22 

STD DEV 
------------------

0.017 
0.055 
0.063 
0.103 

FORM IX 

Level 3 Level 4 Level 5 
--------- --------- ------------------ --------- ---------

5.11 5.11 5.11 
7.58 7.58 7.59 

10.13 10.14 10.15 
12.42 12.44 12.45 
13.29 13.31 13.34 
14.10 14.12 14.13 
15.86 15.89 15.91 
16.86 16.89 16.94 
17.80 17.84 17.89 
18.67 18.70 18.73 
19.34 19.36 19.40 
22.72 22.75 22.79 
24.31 24.34 24.38 
26.19 26.23 26.28 
15.33 15.35 15.37 

3X STD RT WINDOW 
--------- ---------------------------- -------------------

0.050 5.06 - 5.16 
0.166 7.43 - 7.76 
0.190 9.96 - 10.34 
0.309 12.14 - 12.76 



9E 
EXPLOSIVES RETENTION TIME DATA TABLE 

Lab Name: SWL-TULSA Case No.: TOLTEST SDG No.: 39088 

Lab Code: SWOK Instrument ID: LC3 

LC Column: CARBOSORB Date(s) ICAL Analyzed: 06/24/99 06/24/99 

COMPOUND AVG RT STD DEV 3X STD RT WINDOW 
------------------------- --------- --------- --------- -------------------------------------------- --------- --------- --------- -------------------
TETRYL 13.33 0.139 0.416 12.91 - 13.74 
NB 14.13 0.113 0.339 13.79 - 14.47 
TNT 15.91 0.130 0.389 15.52 - 16.30 
4ADNT 16.93 0.237 0.712 16.22 - 17.64 
2ADNT 17.86 0.265 0.795 17.06 - 18.66 
26DNT 18.73 0.192 0.577 18.15 - 19.31 
24DNT 19.40 0.211 0.634 18.77 - 20.03 
2NT 22.79 0.232 0.695 22.10 - 23.48 
4NT 24.38 0.264 0.792 23.59 - 25.17 
3NT 26.28 0.279 0.837 25.44 - 27.12 
3,4-DNT 15.38 0.163 0.488 14.89 - 15.87 

FORM IX 







6E 
SOIL EXPLOSIVES INITIAL CALIBRATION CALIBRATION FACTOR SUMMARY 

b Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 39088 Inst. ID: LCS 

LC column: METASIL 

COMPOUND 
------------------------------------------

HMX 
RDX-----------------
TNB 
DNB-----------------
TETRYL ____________ __ 
NB 
TN=T-----------------
4ADNT 
2ADNT---------------
26DNT 
24DNT---------------

------------------------------------------
3,4-DNT ____________ _ 

COMPOUND 
------------------------------------------

HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 

-- ------------------------
3,4-DNT 

MEAN RSD 

Page 1 of 1 

Date(s) Analyzed: 06/19/99 06/20/99 

Method: 200SF20C 

CALIBRATION FACTORS 
LEVEL 1 LEVEL 2 LEVEL 3 

------------ ------------ ------------------------ ------------ ------------
108359800 102092123 102502243 
120375094 118843624 73077464 
269686230 267786110 260374311 
349134098 348293020 218653427 
190919200 189131558 181389930 
201299354 202510475 127696286 
233380109 234497561 228731722 
125541935 128291073 87966911 
278317850 288051016 174021845 
187688740 190451718 180372404 
303463400 314634241 197079188 

------------ ------------ ------------------------ ------------ ------------
121686803 117621208 113818210 

CALIBRATION FACTORS 
LEVEL 4 LEVEL 5 MEAN 

------------ ------------ ------------------------ ------------ ------------
109077659 101904299 104787225 
118738881 116485547 109504122 
278700386 261806101 267670628 
343834737 338416490 319666354 
198002068 187066981 189301947 
199469812 197664769 185728139 
239373627 225944765 232385557 
116196613 114633923 114526091 
292975394 288946239 264462469 
194607072 184421065 187508200 
306998726 301461572 284727425 

------------ ------------ ------------------------ ------------ ------------
121474799 117194462 118359096 

FORM VI 

%RSD 
------------

3.44 
18.64 
2.73 

17.71 
3.19 

17.49 
2.25 

13.94 
19.23 
2.92 

17.30 
------------

2.78 

10.13 



7E 
EXPLOSIVES CALIBRATION VERIFICATION SUMMARY 

Lab Name: SWL-TULSA Lab Code: SWOK 

Case No.: TOLTEST SDG No.: 39088 Inst. ID: LC5 Method: 200S}.~C 

LC Column: METASIL Init. Calib Date(s): 06/19/99 06/20/99 

Client Sample Nos.: EXPL3A : EXPL3B 

Lab Sample IDs : L3A 6-03 : L3B 6-05 

Date Analyzed : 06/24/99 : 06/24/99 

Time Analyzed : 2235 : 2307 

RT WINDOW CAL. MEAN CAL. 
COMPOUND RT FROM TO FACTOR FACTOR %D # --------------------------- ----- ----- ----- ---------- ---------- --------------------------------- ----- ----- ----- ---------- ---------- ------

HMX 4.56 4.46 4.62 105885320 104787225 -1.0 
RDX 7.03 6.88 7.06 121045262 109504122 -10.5 
TNB 6.85 6.73 6.93 265325152 267670628 0.9 
DNB 8.77 8.56 8.80 354661740 319666354 -10.9 
TETRYL 10.81 10.45 11.07 161403703 189301947 14.7 
NB 9.97 9.69 10.01 203045462 185728139 -9.3 
TNT 10.17 9.91 10.35 232403056 232385557 -0.0 
4ADNT 13.72 13.09 13.83 124037242 114526091 -8.3 
2ADNT 14.09 13.45 14.21 294580818 264462469 -11.4 
26DNT 12.95 12.45 13.29 186044651 187508200 0.8 
24DNT 12.63 12.21 12.71 318198835 284727425 -11.8 
3,4-DNT 12.44 11.93 12.79 116067535 118359096 1.9 

QC LIMITS: RPD of amounts must be less than or equal to 15.0%. 

FORM VII 



7E 
EXPLOSIVES CALIBRATION VERIFICATION SUMMARY 

Lab Name: SWL-TULSA Lab Code: SWOK 

Case No.: TOLTEST SDG No.: 39088 Inst. ID: LC5 Method: 200SF20C 

LC Column: METASIL Init. Calib Date(s): 06/19/99 06/20/99 

Client Sample Nos.: EXPL3A : EXPL3B 

Lab Sample IDs L3A 6-05 : L3B 6-03 

Date Analyzed : 06/25/99 : 06/25/99 

Time Analyzed : 0505 : 0537 

RT WINDOW CAL. MEAN CAL. 
COMPOUND RT FROM TO FACTOR FACTOR %D # --------------------------- ----- ----- ----- ---------- ---------- --------------------------------- ----- ----- ----- ---------- ---------- ------

HMX 4.54 4.46 4.62 106336599 104787225 -1.5 
RDX 6.97 6.88 7.06 120911770 109504122 -10.4 
TNB 6.82 6.73 6.93 269205510 267670628 -0.6 
DNB 8.68 8.56 8.80 351947161 319666354 -10.1 
TETRYL 10.74 10.45 11. 07 177223215 189301947 6.4 
NB 9.84 9.69 10.01 205372036 185728139 -10.6 
TNT 10.13 9.91 10.35 233689710 232385557 -0.6 
4ADNT 13.33 13.09 13.83 122801847 114526091 -7.2 
2ADNT 13.69 13.45 14.21 301122354 264462469 -13.9 
26DNT 12.90 12.45 13.29 186633275 187508200 0.5 
24DNT 12.37 12.21 12.71 321580489 284727425 -12.9 
3,4-DNT 12.38 11.93 12.79 117088909 118359096 1.1 

QC LIMITS: RPD of amounts must be less than or equal to 15.0%. 

FORM VII 



7E 
EXPLOSIVES CALIBRATION VERIFICATION SUMMARY 

Lab Name: SWL-TULSA Lab Code: SWOK 

Case No.: TOLTEST SDG No.: 39088 Inst. ID: LC5 

LC Column: METASIL Init. Calib Date(s): 06/19/99 06/20/99 

Client Sample Nos.: EXPL3A : EXPL3B 

Lab Sample IDs : L3A 6-05 : L3B 6-03 

Date Analyzed 

Time Analyzed 

06/25/99 : 06/25/99 

1344 : 1417 

RT WINDOW CAL. MEAN CAL. 
COMPOUND RT FROM TO FACTOR FACTOR %D # --------------------------- ----- ----- ----- ---------- ---------- --------------------------------- ----- ----- ----- ---------- ---------- ------

HMX 4.60 4.46 4.62 102726102 104787225 2.0 
RDX 7.10 6.88 7.06 120921776 109504122 -10.4 
TNB 6.90 6.73 6.93 260028454 267670628 2.9 
DNB 8.84 8.56 8.80 353136827 319666354 -10.5 
TETRYL 11.00 10.45 11. 07 176565116 189301947 6.7 
NB 10.06 9.69 10.01 203215658 185728139 -9.4 
TNT 10.30 9.91 10.35 231517280 232385557 0.4 
4ADNT 13.92 13.09 13.83 131457843 114526091 -14.8 
2ADNT 14.32 13.45 14.21 287038283 264462469 -8.5 
26DNT 13.17 12.45 13.29 182833928 187508200 2.5 
24DNT 12.77 12.21 12.71 315298749 284727425 -10.7 
3,4-DNT 12.67 11.93 12.79 113016767 118359096 4.5 

QC LIMITS: RPD of amounts must be less than or equal to 15.0%. 

FORM VII 



7E 
EXPLOSIVES CALIBRATION VERIFICATION SUMMARY 

Lab Name: SWL-TULSA Lab Code: SWOlt 

Case No.: TOLTEST SDG No.: 39088 Inst. ID: LC5 Method: 200SF20C 

LC Column: METASIL Init. Calib Date(s): 06/19/99 06/20/99 

client Sample Nos.: EXPL3A : EXPL3B 

Lab Sample IDs L3A 6-05 : L3B 6-03 

Date Analyzed 

Time Analyzed 

RT WINDOW CAL. 
COMPOUND RT FROM TO FACTOR 

--------------------------- ----- ----- ----- ------------------------------------- ----- ----- ----- ----------
HMX 4.59 4.46 4.62 102489724 
RDX 7.12 6.88 7.06 123082634 
TNB 6.89 6.73 6.93 257941350 
DNB 8.86 8.56 8.80 353480672 
TETRYL 10.95 10.45 11.07 175744644 
NB 10.08 9.69 10.01 202489093 
TNT 10.27 9.91 10.35 230096684 
4ADNT 13.94 13.09 13.83 131124450 
2ADNT 14.34 13.45 14.21 291650532 
26DNT 13.11 12.45 13.29 183104674 
24DNT 12.79 12.21 12.71 310628846 
3,4-DNT 12.60 11.93 12.79 112267078 

06/25/99 : 06/25/99 

1606 : 1638 

MEAN CAL. 
FACTOR %D # 

---------- ---------------- ------
104787225 2.2 
109504122 -12.4 
267670628 3.6 
319666354 -10.6 
189301947 7.2 
185728139 -9.0 
232385557 1.0 
114526091 -14.5 
264462469 -10.3 
187508200 2.3 
284727425 -9.1 
118359096 5.1 

QC LIMITS: RPD of amounts must be less than or equal to 15.0%. 

FORM VII 



9D 
HIGH WATER EXPLOSIVES CALIBRATION STANDARD CONCENTRATION SUMMARY 

Lab Name: SWL-TULSA Case No.: TOLTEST SDG No.: 39088 

Lab Code: SWOK Injection volume = 200uL Amount units = ug/mL 

COMPOUND 
----------------------------------------------
HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 
3,4-DNT 

COMPOUND 
----------------------------------------------
HMX#2 
RDX#2 
TNB#2 
DNB#2 
TETRYL#2 
NB#2 
TNT#2 
4ADNT#2 
2ADNT#2 
26DNT#2 
24DNT#2 
2NT#2 
4NT#2 
3NT#2 
3,4-DNT#2 

Level 1 
--------------------

0.010 
0.004 
0.003 
0.002 
0.003 
0.003 
0.003 
0.002 
0.002 
0.004 
0.002 
0.003 
0.003 
0.003 
0.005 

Level 1 
--------------------

0.070 
0.050 
0.046 
0.040 
0.090 
0.050 
0.046 
0.092 
0.100 
0.050 
0.050 
0.050 
0.050 
0.100 
0.066 

SPIKE AMOUNTS COLUMN 1 
Level 2 Level 3 Level 4 

--------------------
0.096 
0.037 
0.028 
0.016 
0.034 
0.031 
0.025 
0.022 
0.022 
0.037 
0.021 
0.031 
0.031 
0.031 
0.046 

--------------------
0.388 
0.151 
0.113 
0.063 
0.140 
0.127 
0.101 
0.089 
0.088 
0.150 
0.087 
0.125 
0.126 
0.126 
0.186 

--------------------
1.54 

0.598 
0.450 
0.251 
0.554 
0.502 
0.402 
0.352 
0.351 
0.596 
0.344 
0.495 
0.499 
0.499 
0.736 

SPIKE AMOUNTS COLUMN 2 
Level 2 Level 3 Level 4 

--------------------
0.350 
0.250 
0.230 
0.200 
0.450 
0.250 
0.230 
0.460 
0.500 
0.250 
0.250 
0.250 
0.250 
0.500 
0.330 

FORM IX 

--------------------
0.875 
0.625 
0.575 
0.500 
1.13 

0.625 
0.575 
1.15 
1.25 

0.625 
0.625 
0.625 
0.625 
1.25 

0.825 

--------------------
1.75 
1.25 
1.15 
1.00 
2.25 
1.25 
1.15 
2.30 
2.50 
1.25 
1.25 
1.25 
1.25 
2.50 
1.65 

Level 5 
--------------------

6.16 
2.39 
1.80 
1.00 
2.21 
2.01 
1.61 
1.41 
1.40 
2.38 
1.37 
1.98 
2.00 
2.00 
2.94 

Level ~ 
----------------

3.~'fJ 

2.50 
2.30 
2.00 
4.50 
2.50 
2.30 
4.60 
5.00 
2.50 
2.50 
2.50 
2.50 
5.00 
3.30 



9E 
EXPLOSIVES RETENTION TIME DATA TABLE 

Lab Name: SWL-TULSA Case No.: TOLTEST SDG No.: 39088 

Lab Code: SWOK Instrument ID: LC5 

LC Column: METASIL Date(s) ICAL Analyzed: 06/19/99 06/20/99 

COMPOUND 
--------------------------------------------------
HMX 
RDX----------------------
TNB 
DNB----------------------
TETRYL 
NB -------------------
TNT 
4AD=N=T~-------------------

2ADNT 
26DNT--------------------
24DNT __________________ __ 
2NT 
4NT----------------------
3NT 
3,4--~D~N;T------------------

Level 1 
------------------

4.54 
6.96 
6.81 
8.66 

10.72 
9.83 

10.08 
13.42 
13.78 
12.79 
12.44 

0.00 
0.00 
0.00 

12.27 

COMPOUND CCAL 1 

RT OF ICAL STANDARDS 
Level 2 Level 3 Level 4 

------------------
4.53 
6.94 
6.81 
8.65 

10.70 
9.82 

10.09 
13.42 
13.80 
12.78 
12.42 

0.00 
0.00 
0.00 

12.27 

RT 
CCAL 2 

------------------
4.54 
6.97 
6.83 
8.68 

10.74 
9.86 

10.12 
13.47 
13.87 
12.82 
12.47 

0.00 
0.00 
0.00 

12.31 

RT 
CCAL 3 

------------------
4.53 
6.97 
6.81 
8.68 

10.68 
9.85 

10.08 
13.47 
13.83 
12.76 
12.46 

0.00 
0.00 
0.00 

12.25 

RT 
CCAL 4 

Level 5 
------------------

4.52 
6.94 
6.80 
8.64 

10.69 
9.81 

10.09 
13.42 
13.76 
12.78 
12.40 

0.00 
0.00 
0.00 

12.27 

RT 
CCAL 5 1 RT 

================================== ========================================= 
HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 
3,4-DNT 

COMPOUND 

4.56 
0.00 
6.85 
0.00 

10.80 
0.00 

10.17 
0.00 
0.00 

12.95 
0.00 
0.00 
0.00 
0.00 

12.44 

RT 
CCAL 6 

0.00 
7.03 
0.00 
8.76 
0.00 
9.97 
0.00 

13.72 
14.09 

0.00 
12.63 

0.00 
0.00 
0.00 
0.00 

RT 
CCAL 7 

4.54 
0.00 
6.82 
0.00 

10.74 
0.00 

10.13 
0.00 
0.00 

12.90 
0.00 
0.00 
0.00 
0.00 

12.38 

RT 
CCAL 8 

--------------------------------------------------------------------------------------------------------------
HMX 
RDX----------------------
TNB ____________________ __ 
DNB ----------------------

0.00 
7.10 
0.00 
8.84 

4.59 
0.00 
6.89 
0.00 

FORM IX 

0.00 
7.12 
0.00 
8.86 

0.00 4.60 
6.97 0.00 
0.00 6.90 
8.68 0.00 
0.00 11.00 
9.84 0.00 
0.00 10.30 

13.33 0.00 
13.69 0.00 

0.00 13.17 
12.37 0.00 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 12.67 



9E 
EXPLOSIVES RETENTION TIME DATA TABLE 

Lab Name: SWL-TULSA Case No.: TOLTEST SDG No.: 39088 

Lab Code: SWOK Instrument ID: LC5 

LC Column: METASIL Date(s) ICAL Analyzed: 06/19/99 06/20/99 

COMPOUND 
RT 

CCAL 6 
RT 

CCAL 7 
RT 

CCAL 8 
--------------------------------------------------------------------------------------------------------------TETRYL __________________ ___ 
NB 
TN=T-----------------------
4ADNT ____________________ __ 
2ADNT 
26DNT----------------------
24DNT ____________________ __ 
2NT ______________________ __ 
4NT ______________________ __ 
3NT 
3,4--~D~N~T.------------------

COMPOUND 
--------------------------------------------------
HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 
3,4-DNT 

0.00 10.94 0.00 
10.06 0.00 10.08 

0.00 10.27 0.00 
13.92 0.00 13.94 
14.32 0.00 14.34 

0.00 13.11 0.00 
12.77 0.00 12.79 

0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 12.60 0.00 

AVG RT STD DEV 3X STD ---------- --------- ------------------ --------- ---------
4.54 0.026 0.077 
6.97 0.030 0.091 
6.83 0.033 0.098 
8.68 0.039 0.118 

10.76 0.105 0.314 
9.85 0.054 0.162 

10.13 0.074 0.223 
13.46 0.122 0.366 
13.83 0.127 0.382 
12.87 0.139 0.416 
12.46 0.084 0.253 

0.00 0.000 0.000 
0.00 0.000 0.000 
0.00 0.000 0.000 

12.36 0.142 0.427 

FORM IX 

RT WINDOW 
--------------------------------------

4.46 - 4.62 
6.88 - 7.06 
6.73 - 6.93 
8.56 - 8.80 

10.45 - 11.07 
9.69 - 10.01 
9.91 - 10.35 

13.09 - 13.83 
13.45 - 14.21 
12.45 - 13.28 
12.21 - 12.71 

0.00 - 0.00 
0.00 - 0.00 
0.00 - 0.00 

11.93 - 12.79 







6E 
SOIL EXPLOSIVES INITIAL CALIBRATION CALIBRATION FACTOR SUMMARY 

Lab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 39088 Inst. ID:' LC2 

LC Column: METASIL 

COMPOUND 
------------------------------------------

HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 

----- -- -- -- ------------------------
3,4-DNT 

COMPOUND 
------------------------------------------

HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 

---- --- -- ------------------------
3,4-DNT 

MEAN RSD 

Page 1 of 1 

Date(s) Analyzed: 07/27/99 07/27/99 

Method: 200SG27C 

CALIBRATION FACTORS 
LEVEL 1 LEVEL 2 LEVEL 3 

------------ ------------ ------------------------ ------------ ------------
83427243 86165305 88306958 
93167980 96092188 111119553 

275941261 284235291 284041689 
328999400 337711385 396407412 
222932144 228640917 231193902 
260003760 272447576 315247680 
289714326 294711251 294901349 

97337402 95358459 121706283 
305209420 314680828 358313258 
199589740 210949040 211212492 
315379640 323936584 380891677 

------------ ------------ ------------------------ ------------ ------------
199670894 208236033 208115371 

CALIBRATION FACTORS 
LEVEL 4 LEVEL 5 MEAN 

------------ ------------ ------------------------ ------------ ------------
89238525 87977702 87023147 

113568586 118877162 106565094 
285971768 282643074 282566617 
400412471 413167129 375339559 
232409602 225414318 228118177 
318199038 331858092 299551229 
296420847 292660867 293681728 
118881051 102673735 107191386 
364658682 394070871 347386612 
211776272 209985446 208702598 
382624266 394486124 359463658 

------------ ------------ ------------------------ ------------ ------------
209026394 205411096 206091958 

FORM VI 

%RSD 
------------

2.64 
10.60 
1.38 

10.38 
1. 73 

10.47 
0.88 

11.47 
10.62 
2.46 

10.25 
------------

1.86 

6.23 



7E 
EXPLOSIVES CALIBRATION VERIFICATION SUMMARY 

Lab Name: SWL-TULSA Lab Code: SWOK 

Case No.: TOLTEST SDG No.: 39088 Inst. ID: LC2 Method: 200SG~,C 

LC Column: METASIL Init. Calib Date(s): 07/27/99 07/27/99 

Client Sample Nos.: EXPL3B : EXPL3A Date Analyzed: 07/27/99 : 06/25/99 

Lab Sample IDs L3B 6-87 : L3B 6-03 Time Analyzed 2154 : 1638 

RT WINDOW CAL. MEAN CAL. 
COMPOUND RT FROM TO FACTOR FACTOR %D # --------------------------- ----- ----- ----- ---------- ---------- --------------------------------- ----- ----- ----- ---------- ---------- ------

HMX 5.19 5.11 5.25 88287057 87023147 -1.5 
RDX 8.19 7.99 8.33 111586852 106565094 -4.7 
TNB 8.25 8.16 8.32 285125706 282566617 -0.9 
DNB 10.67 10.45 10.83 393501726 375339559 -4.8 
TETRYL 13.61 13.19 13.89 225951330 228118177 0.9 
NB 12.24 11.98 12.42 314229828 299551229 -4.9 
TNT 12.87 12.60 13.04 300641827 293681728 -2.4 
4ADNT 17.11 16.42 17.64 104509217 107191386 2.5 
2ADNT 17.42 16.69 17.97 372892836 347386612 -7.3 
26DNT 16.55 16.02 16.90 211488067 208702598 -1.3 
24DNT 15.94 15.52 16.24 381043520 359463658 -6.0 
3,4-DNT 15.86 15.31 16.21 209118268 206091958 -1. 5 

QC LIMITS: RPD of amounts must be less than or equal to 15.0%. 

FORM VII 



7E 
EXPLOSIVES CALIBRATION VERIFICATION SUMMARY 

Lab Name: SWL-TULSA Lab Code: SWOK 

Case No.: TOLTEST SDG No.: 39088 Inst. ID: LC2 Method: 200SG27C 

LC Column: METASIL Init. Calib Date(s): 07/27/99 07/27/99 

Client sample Nos.: EXPL3A : EXPL3B 

Lab Sample IDs L3A 6-93 : L3B 6-87 

Date Analyzed: 07/28/99 : 07/28/99 

Time Analyzed : 0448 : 0516 

RT WINDOW CAL. MEAN CAL. 
COMPOUND RT FROM TO FACTOR FACTOR %D # 

--------------------------- ----- ----- ----- ---------- ---------- --------------------------------- ----- ----- ----- ---------- ---------- ------
HMX 5.23 5.11 5.25 89961648 87023147 -3.4 
RDX 8.27 7.99 8.33 114820103 106565094 -7.7 
TNB 8.28 8.16 8.32 295403784 282566617 -4.5 
DNB 10.75 10.45 10.83 406356148 375339559 -8.3 
TETRYL 13.77 13.19 13.89 233611801 228118177 -2.4 
NB 12.34 11.98 12.42 316419013 299551229 -5.6 
TNT 12.96 12.60 13.04 310824750 293681728 -5.8 
4ADNT 17.45 16.42 17.64 117719173 107191386 -9.8 
2ADNT 17.78 16.69 17.97 374122519 347386612 -7.7 
26DNT 16.75 16.02 16.90 219358995 208702598 -5.1 
24DNT 16.11 15.52 16.24 394921370 359463658 -9.9 
3,4-DNT 16.06 15.31 16.21 215464760 206091958 -4.5 

QC LIMITS: RPD of amounts must be less than or equal to 15.0%. 

FORM VII 



9D 
HIGH WATER EXPLOSIVES CALIBRATION STANDARD CONCENTRATION SUMMARY 

Lab Name: SWL-TULSA Case No.: TOLTEST SDG No.: 39088 

Lab Code: SWOK Injection volume = ZOOuL Amount units = ug/mL 

COMPOUND 
----------------------------------------------
HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 
3,4-DNT 

COMPOUND 
----------------------------------------------
HMX#2 
RDX#2 
TNB#2 
DNB#2 
TETRYL#2 
NB#2 
TNT#2 
4ADNT#2 
2ADNT#2 
26DNT#2 
24DNT#2 
2NT#2 
4NT#2 
3NT#2 
3,4-DNT#2 

Level 1 
--------------------

0.010 
0.004 
0.003 
0.002 
0.003 
0.003 
0.003 
0.002 
0.002 
0.004 
0.002 
0.003 
0.003 
0.003 
0.005 

Level 1 
--------------------

0.070 
0.050 
0.046 
0.040 
0.090 
0.050 
0.046 
0.092 
0.100 
0.050 
0.050 
0.050 
0.050 
0.100 
0.066 

SPIKE AMOUNTS COLUMN 1 
Level 2 Level 3 Level 4 

--------------------
0.096 
0.037 
0.028 
0.016 
0.034 
0.031 
0.025 
0.022 
0.022 
0.037 
0.021 
0.031 
0.031 
0.031 
0.046 

--------------------
0.388 
0.151 
0.113 
0.063 
0.140 
0.127 
0.101 
0.089 
0.088 
0.150 
0.087 
0.125 
0.126 
0.126 
0.186 

--------------------
1.54 

0.598 
0.450 
0.251 
0.554 
0.502 
0.402 
0.352 
0.351 
0.596 
0.344 
0.495 
0.499 
0.499 
0.736 

SPIKE AMOUNTS COLUMN 2 
Level 2 Level 3 Level 4 

--------------------
0.350 
0.250 
0.230 
0.200 
0.450 
0.250 
0.230 
0.460 
0.500 
0.250 
0.250 
0.250 
0.250 
0.500 
0.330 

FORM IX 

--------------------
0.875 
0.625 
0.575 
0.500 
1.13 

0.625 
0.575 
1.15 
1.25 

0.625 
0.625 
0.625 
0.625 
1.25 

0.825 

--------------------
1.75 
1.25 
1.15 
1.00 
2.25 
1.25 
1.15 
2.30 
2.50 
1.25 
1.25 
1.25 
1.25 
2.50 
1.65 

Level 5 
--------------------

6.16 
2.39 
1.80 
1.00 
2.21 
2.01 
1.61 
1.41 
1.40 
2.38 
1.37 
1.98 
2.00 
2.00 
2.94 

Level ~ 
----------------3. ___ 

2.50 
2.30 
2.00 
4.50 
2.50 
2.30 
4.60 
5.00 
2.50 
2.50 
2.50 
2.50 
5.00 
3.30 



9E 
EXPLOSIVES RETENTION TIME DATA TABLE 

Lab Name: SWL-TULSA Case No.: TOLTEST SDG No.: 39088 

Lab Code: SWOK Instrument ID: LC2 

LC Column: METASIL Date(s) ICAL Analyzed: 07/27/99 07/27/99 

RT OF ICAL STANDARDS 
COMPOUND Level 1 Level 2 Level 3 Level 4 Level 5 

------------------------- --------- --------- --------- --------- ---------------------------------- --------- --------- --------- --------- ---------
HMX 5.19 5.18 5.18 5.16 5.16 
RDX 8.09 8.15 8.15 8.15 8.15 
TNB 8.26 8.22 8.25 8.21 8.21 
DNB 10.55 10.60 10.62 10.63 10.63 
TETRYL 13.54 13.50 13.48 13.46 13.44 
NB 12.11 12.16 12.18 12.19 12.18 
TNT 12.84 12.80 12.79 12.77 12.75 
4ADNT 16.83 16.93 16.98 16.98 16.94 
2ADNT 17.13 17.24 17.25 17.26 17.26 
26DNT 16.46 16.41 16.38 16.36 16.33 
24DNT 15.73 15.82 15.84 15.85 15.86 
2NT 0.00 0.00 0.00 0.00 0.00 
4NT 0.00 0.00 0.00 0.00 0.00 
3NT 0.00 0.00 0.00 0.00 0.00 
3,4-DNT 15.74 15.71 15.69 15.66 15.64 

I RT I RT 1 RT 1 RT COMPOUND CCAL 1 CCAL 2 CCAL 3 CCAL 4 
================================================================= 
HMX 0.00 5.19 5.23 0.00 
RDX 8.19 0.00 0.00 8.27 
TNB 0.00 8.25 8.28 0.00 
DNB 10.67 0.00 0.00 10.75 
TETRYL 0.00 13.61 13.77 0.00 
NB 12.24 0.00 0.00 12.34 
TNT 0.00 12.87 12.96 0.00 
4ADNT 17.10 0.00 0.00 17.45 
2ADNT 17.42 0.00 0.00 17.78 
26DNT 0.00 16.55 16.75 0.00 
24DNT 15.94 0.00 0.00 16.11 
2NT 0.00 0.00 0.00 0.00 
4NT 0.00 0.00 0.00 0.00 
3NT 0.00 0.00 0.00 0.00 
3,4-DNT 0.00 15.86 16.06 0.00 

COMPOUND AVG RT STD DEV 3X STD RT WINDOW ------------------------- --------- --------- --------- -------------------------------------------- --------- --------- --------- -------------------
HMX 5.18 0.024 0.072 5.11 - 5.25 
RDX 8.16 0.055 0.166 7.99 - 8.32 
TNB 8.24 0.027 0.081 8.16 - 8.32 
DNB 10.64 0.062 0.187 10.45 - 10.83 

FORM IX 



9E 
EXPLOSIVES RETENTION TIME DATA TABLE 

Lab Name: SWL-TULSA Case No.: TOLTEST SDG No.: 39088 

Lab Code: SWOK Instrument ID: LC2 

LC Column: METASIL Date(s) ICAL Analyzed: 07/27/99 07/27/99 

COMPOUND AVG RT STD DEV 3X STD RT WINDOW -------------------------- --------- --------- --------- -------------------------------------------- --------- --------- --------- -------------------
TETRYL 13.54 0.115 0.345 13.19 - 13.88 
NB 12.20 0.073 0.218 11.98 - 12.42 
TNT 12.82 0.072 0.216 12.60 - 13.04 
4ADNT 17.03 0.202 0.605 16.42 - 17.64 
2ADNT 17.33 0.214 0.642 16.69 - 17.97 
26DNT 16.46 0.146 0.438 16.02 - 16.90 
24DNT 15.88 0.119 0.358 15.52 - 16.24 
2NT 0.00 0.000 0.000 0.00 - 0.00 
4NT 0.00 0.000 0.000 0.00 - 0.00 
3NT 0.00 0.000 0.000 0.00 - 0.00 
3,4-DNT 15.76 0.148 0.445 15.31 - 16.20 

FORM IX 







6E 
SOIL PETN INITIAL CALIBRATION : CALIBRATION FACTOR SUMMARY 

Lab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 39088 Inst. ID: LC4· 

LC Column: ODS II 

COMPOUND 

Date(s) Analyzed: 06/30/99 07/01/99 

Method: 201SF30 

CALIBRATION FACTORS 
LEVEL 1 LEVEL 2 LEVEL 3 

--------------------- ------------ ------------ --------------------------------- ------------ ------------ ------------
PETN 40086 53009 55645 

CALIBRATION FACTORS 
COMPOUND LEVEL 4 LEVEL 5 MEAN %RSD 

--------------------- ------------ ------------ ------------ --------------------------- ------------ ------------ ------------ ------
PETN 56091 56808 52328 13.36 

MEAN RSD 13.36 

Page 1 of 1 FORM VI 



7E 
PETN CALIBRATION VERIFICATION SUMMARY 

Lab Name: SWL-TULSA Lab Code: SWOK 

Case No.: TOLTEST SDG No.: 39088 Inst. ID: LC4 Method: 201S:E_~ 

LC Column: ODS II Init. Calib Date(s): 06/30/99 07/01/99 

Client Sample No.: PETNL3 Date Analyzed 07/01/99 

Lab Sample ID : ICV 6-26 Time Analyzed : 0245 

RT WINDOW CAL. MEAN CAL. 
COMPOUND RT FROM TO FACTOR FACTOR %D # 

--------------------------- ----- ----- ----- ---------- ---------- --------------------------------- ----- ----- ----- ---------- ---------- ------
PETN 9.08 9.00 9.22 55095 52328 -5.3 

QC LIMITS: RPD of amounts must be less than or equal to 15.0%. 

FORM VII 



7E 
PETN CALIBRATION VERIFICATION SUMMARY 

Lab Name: SWL-TULSA Lab Code: SWOK 

Case No.: TOLTEST SDG No.: 39088 Inst. ID: LC4 Method: 201SF30 

LC Column: ODS II Init. Calib Date(s): 06/30/99 07/01/99 

Client Sample No.: PETNL3 

Lab sample ID L3 6-37 

COMPOUND RT 
--------------------------- -------------------------------- -----

PETN 9.09 

Date Analyzed 

Time Analyzed 

RT WINDOW CAL. 
FROM TO FACTOR 
----- ----- --------------- ----- ----------

9.00 9.22 55830 

07/01/99 

0849 

MEAN CAL. 
FACTOR 

--------------------
52328 

QC LIMITS: RPD of amounts must be less than or equal to 15.0%. 

FORM VII 

%D # ------------
-6.7 



7E 
PETN CALIBRATION VERIFICATION SUMMARY 

Lab Name: SWL-TULSA Lab Code: SWOK 

Case No.: TOLTEST SDG No.: 39088 Inst. ID: LC4 Method: 201Sl!_J 

LC Column: ODS II Init. Calib Date(s): 06/30/99 07/01/99 

Client Sample No.: PETNL5 Date Analyzed 07/01/99 

Lab Sample ID : L5 6-62 Time Analyzed : 1527 

RT WINDOW CAL. MEAN CAL. 
COMPOUND RT FROM TO FACTOR FACTOR %D # 

--------------------------- ----- ----- ----- ---------- ---------- --------------------------------- ----- ----- ----- ---------- ---------- ------
PETN 9.11 9.00 9.22 51349 52328 1.9 

QC LIMITS: RPD of amounts must be less than or equal to 15.0%. 

FORM VII 



7E 
PETN CALIBRATION VERIFICATION SUMMARY 

Lab Name: SWL-TULSA Lab Code: SWOK 

Case No.: TOLTEST SDG No.: 39088 Inst. ID: LC4 Method: 201SF30 

LC Column: ODS II Init. Calib Date(s): 06/30/99 07/01/99 

Client Sample No.: PETNL3 Date Analyzed 07/01/99 

Lab Sample ID L3 6-37 Time Analyzed : 1846 

RT WINDOW CAL. MEAN CAL. 
COMPOUND RT FROM TO FACTOR FACTOR %D # 

--------------------------- ----- ----- ----- ---------- ---------- --------------------------------- ----- ----- ----- ---------- ---------- ------
PETN 9.20 9.00 9.22 56052 52328 -7.1 

QC LIMITS: RPD of amounts must be less than or equal to 15.0%. 

FORM VII 



9D 
SOIL PETN CALIBRATION STANDARD CONCENTRATION SUMMARY 

Lab Name: SWL-TULSA Case No.: TOLTEST SDG No.: 39088 

Lab Code: SWOK Injection volume = 200uL Amount units = ug/mL 

SPIKE AMOUNTS 
COMPOUND Level 1 Level 2 Level 3 Level 4 Level 5 

----------------------- ---------- ---------- ---------- ---------- --------------------------------- ---------- ---------- ---------- ---------- ----------
PETN 20.0 160 320 1280 2560 

FORM IX 



9E 
PETN RETENTION TIME DATA TABLE 

Lab Name: SWL-TULSA Case No.: TOLTEST SDG No.: 39088 

Lab Code: SWOR Instrument ID: LC4 

LC Column: ODS II Date(s) ICAL Analyzed: 06/30/99 07/01/99 

COMPOUND 
'========================= 

PETN ____________________ ___ 

COMPOUND 

Level 1 
RT OF ICAL STANDARDS 

Level 2 Level 3 Level 4 Level 5 
--------- --------- --------- --------- ------------------ --------- --------- --------- ---------

9.10 9.12 9.12 9.09 9.08 

RT 
CCAL 1 

RT 
CCAL 2 

RT 
CCAL 3 

RT 
CCAL 4 

----------------------------------------------------------------------------------------------------------------------------------PETN ____________________ ___ 9.08 1 9.09 1 9 • 11 1 ___ 9_._2_0_ 

COMPOUND AVG RT STD DEV 3X STD RT WINDOW -------------------------- --------- --------- --------- -------------------------------------------- --------- --------- --------- -------------------
PETN 9.11 0.037 0.111 9.00 - 9.22 

FORM IX 









6E 
HIGH WATER EXPLOSIVES INITIAL CALIBRATION : CALIBRATION FACTOR SUMMARY 

Lab Name: SWL-TULSA 

Lab Code: SWOR Case No.: TOLTEST SDG No.: 39088 Inst. ID: LC1 

LC Column: CARBOSORB 

COMPOUND 
------------------------------------------

HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 

---- - - - -- -------------------------
3,4-DNT 

COMPOUND 
------------------------------------------

HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 

- - - ----------------------
3,4-DNT 

MEAN RSD 

Page 1 of 1 

Date(s) Analyzed: 06/25/99 06/25/99 

Method: 200WF25H 

CALIBRATION FACTORS 
LEVEL 1 LEVEL 2 LEVEL 3 

------------ ------------ ------------------------ ------------ ------------
59192604 59223466 61056231 

117121351 77415121 79735715 
171941429 163717778 185085053 
270119375 249801603 247002512 
136673235 135378338 104396007 
203105161 233889167 160859968 
178662400 226505261 172318914 
179036818 179318394 120634870 
248436364 255815622 176786376 
161478378 145123054 120914048 
318473333 240901502 229603857 
167824194 117675993 114011299 
121635161 94088091 81062753 
147079032 105748706 101045553 

------------ ------------ ------------------------ ------------ ------------
101709130 156655592 116417445 

CALIBRATION FACTORS 
LEVEL 4 LEVEL 5 MEAN 

------------ ------------ ------------------------ ------------ ------------
69996325 69733068 63840339 
84944998 88630179 89569473 

197853241 203383681 184396236 
259221780 269819161 259192886 
104856550 115617640 119384354 
160906048 177879100 187327889 
180075456 191643601 189841126 
125306795 134944216 147848219 
182604636 193257348 211380069 
128270133 133548249 137866773 
243344537 246844049 255833456 
121953690 125964393 129485914 

87051102 91981136 95163648 
111872913 115656961 116280633 

------------ ------------ ------------------------ ------------ ------------
117776445 126480778 123807878 

FORM VI 

%RSD 
------------

8.70 
17.88 
9.09 
4.18 

13.27 
16.68 
11.40 
19.66 
17.86 
11.52 
13.92 
16.91 
16.42 
15.57 

------------
16.48 

13.97 



7E 
EXPLOSIVES CALIBRATION VERIFICATION SUMMARY 

Lab Name: SWL-TULSA Lab Code: SWOK 

Case No.: TOLTEST SDG No.: 39088 Inst. ID: LC1 Method: 200WF~!)H 

LC Column: CARBOSORB Init. Calib Date(s): 06/25/99 06/25/99 

Client sample No.: EXPL3 Date Analyzed : 06/26/99 

Lab Sample ID L3 6-39 Time Analyzed 0811 

RT WINDOW CAL. MEAN CAL. 
COMPOUND RT FROM TO FACTOR FACTOR %D # --------------------------- ----- ----- ----- ---------- ---------- --------------------------------- ----- ----- ----- ---------- ---------- ------

HMX 4.66 4.61 4.67 63943916 63840339 -0.2 
RDX 7.17 7.09 7.21 78696005 89569473 12.1 
TNB 9.75 9.63 9.85 179949929 184396236 2.4 
DNB 11.93 11.78 12.10 251879731 259192886 2.8 
TETRYL 12.67 12.48 12.92 108313950 119384354 9.3 
NB 13.67 13.52 13.88 164971343 187327889 11.9 
TNT 15.39 15.18 15.68 175111066 189841126 7.8 
4ADNT 15.97 15.75 16.31 125383754 147848219 15.2* 
2ADNT 16.78 16.59 17.07 177063817 211380069 16.2* 
26DNT 18.09 17.83 18.39 120814740 137866773 12.4 
24DNT 18.68 18.46 18.96 230753845 255833456 9.8 
2NT 22.22 21.90 22.58 113078436 129485914 12.7 
4NT 23.74 23.40 24.12 82038337 95163648 13.8 
3NT 25.67 25.25 25.99 101466030 116280633 12.7 
3,4-DNT 14.78 14.55 15.07 121338059 123807878 2.0 

QC LIMITS: RPD of amounts must be less than or equal to 15.0%. 

FORM VII 



7E 
EXPLOSIVES CALIBRATION VERIFICATION SUMMARY 

Lab Name: SWL-TULSA Lab Code: SWOK 

Case No.: TOLTEST SDG No.: 39088 Inst. ID: LC1 Method: 200WF25H 

LC Column: CARBOSORB Init. Calib Date(s): 06/25/99 06/25/99 

Client Sample No.: EXPL3 Date Analyzed 06/26/99 

Lab Sample ID : L3 6-39 Time Analyzed : 1556 

RT WINDOW CAL. MEAN CAL. 
COMPOUND RT FROM TO FACTOR FACTOR %D # 

--------------------------- ----- ----- ----- ---------- ---------- --------------------------------- ----- ----- ----- ---------- ---------- ------
HMX 4.64 4.61 4.67 65461680 63840339 -2.5 
RDX 7.15 7.09 7.21 89495075 89569473 0.1 
TNB 9.78 9.63 9.85 178319244 184396236 3.3 
DNB 12.01 11. 78 12.10 250728752 259192886 3.3 
TETRYL 12.81 12.48 12.92 108330280 119384354 9.3 
NB 13.77 13.52 13.88 166636588 187327889 11.0 
TNT 15.54 15.18 15.68 173008825 189841126 8.9 
4ADNT 16.14 15.75 16.31 125518850 147848219 15.1* 
2ADNT 16.93 16.59 17.07 177520747 211380069 16.0* 
26DNT 18.24 17.83 18.39 120153515 137866773 12.8 
24DNT 18.82 18.46 18.96 230514550 255833456 9.9 
2NT 22.39 21.90 22.58 111696881 129485914 13.7 
4NT 23.92 23.40 24.12 80005497 95163648 15.9* 
3NT 25.77 25.25 25.99 105610756 116280633 9.2 
3,4-DNT 14.92 14.55 15.07 117929849 123807878 4.7 

QC LIMITS: RPD of amounts must be less than or equal to 15.0%. 

FORM VII 



9D 
SOIL PETN CALIBRATION STANDARD CONCENTRATION SUMMARY 

Lab Name: SWL-TULSA Case No.: TOLTEST SDG No.: 39088 

Lab Code: SWOK Injection volume = 200uL Amount units = ug/mL 

SPIKE AMOUNTS 
COMPOUND Level 1 Level 2 Level 3 Level 4 Level 5 

----------------------- ---------- ---------- ---------- ---------- --------------------------------- ---------- ---------- ---------- ---------- ----------
PETN 20.0 160 320 1280 2560 

FORM IX 



9E 
EXPLOSIVES RETENTION TIME DATA TABLE 

Lab Name: SWL-TULSA Case No.: TOLTEST SDG No.: 39088 

Lab Code: SWOK Instrument ID: LC1 

LC Column: CARBOSORB Date(s) ICAL Analyzed: 06/25/99 06/25/99 

COMPOUND Level 1 
RT OF ICAL STANDARDS 

Level 2 Level 3 Level 4 Level 5 
--------------------------------------------------
HMX 
RDX-----------------------
TNB ____________________ __ 
DNB 
TET=R=Y~L-------------------

NB 
TN=T~---------------------

4ADNT 
2ADNT--------------------
26DNT __________________ __ 
24DNT 
2NT --------------------
4NT 
3NT----------------------
3,4-DNT ________________ __ 

COMPOUND 

------------------
4.64 
7.13 
9.71 

11.89 
12.64 
13.66 
15.35 
15.98 
16.81 
18.04 
18.69 
22.17 
23.77 
25.54 
14.75 

RT 
CCAL 1 

------------------
4.64 
7.15 
9.77 

11.99 
12.77 
13.77 
15.53 
16.15 
16.92 
18.22 
18.80 
22.35 
23.85 
25.71 
14.92 

RT 
CCAL 2 

------------------------------------------------------------------------------------------
HMX 
RDX·-----------------------
TNB 
DNB----------------------
TETRYL __________________ _ 
NB 
TN=T~---------------------

4ADNT 
2ADNT--------------------
26DNT __________________ __ 
24DNT __________________ __ 
2NT 
4NT-----------------------
3NT 
3,4--=D=N=T------------------

COMPOUND 
--------------------------------------------------
HMX 
RDX 
TNB 
DNB 

4.66 
7.17 
9.75 

11.93 
12.67 
13.67 
15.39 
15.97 
16.78 
18.09 
18.68 
22.22 
23.74 
25.67 
14.78 

AVG RT 
------------------

4.64 
7.15 
9.74 

11.94 

4.64 
7.15 
9.78 

12.01 
12.80 
13.77 
15.54 
16.14 
16.93 
18.24 
18.82 
22.39 
23.92 
25.77 
14.92 

STD DEV -------------------
0.010 
0.021 
0.038 
0.054 

FORM IX 

------------------

3X 

4.65 
7.14 
9.71 

11.89 
12.63 
13.64 
15.34 
15.91 
16.72 
17.99 
18.58 
22.08 
23.58 
25.45 
14.71 

STD 
------------------

0.030 
0.064 
0.113 
0.162 

------------------
4.65 
7.18 
9.79 

11.99 
12.77 
13.74 
15.47 
16.07 
16.87 
18.15 
18.75 
22.29 
23.82 
25.71 
14.86 

------------------
4.64 
7.12 
9.70 

11.89 
12.65 
13.64 
15.38 
15.97 
16.78 
18.06 
18.66 
22.15 
23.63 
25.49 
14.74 

RT WINDOW 
--------------------------------------

4.61 - 4.67 
7.09 - 7.21 
9.63 - 9.85 

11. 78 - 12.10 



9E 
EXPLOSIVES RETENTION TIME DATA TABLE 

Lab Name: SWL-TULSA Case No.: TOLTEST SDG No.: 39088 

Lab Code: SWOK Instrument ID: LC1 

LC Column: CARBOSORB Date(s) ICAL Analyzed: 06/25/99 06/25/99 

COMPOUND AVG RT STD DEV 3X STD RT WINDOW -------------------------- --------- --------- --------- -------------------------------------------- --------- --------- --------- -------------------
TETRYL 12.70 0.073 0.218 12.48 - 12.92 
NB 13.70 0.059 0.178 13.52 - 13.88 
TNT 15.43 0.084 0.252 15.18 - 15.68 
4ADNT 16.03 0.093 0.280 15.75 - 16.31 
2ADNT 16.83 0.079 0.236 16.59 - 17.07 
26DNT 18.11 0.094 0.281 17.83 - 18.39 
24DNT 18.71 0.084 0.252 18.46 - 18.96 
2NT 22.24 0.113 0.338 21.90 - 22.58 
4NT 23.76 0.120 0.361 23.40 - 24.12 
3NT 25.62 0.125 0.374 25.24 - 25.99 
3,4-DNT 14.81 0.088 0.263 14.55 - 15.07 

FORM IX 







6E 
HIGH WATER PETN INITIAL CALIBRATION CALIBRATION FACTOR SUMMARY 

Lab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 39088 Inst. ID: LC4 

LC Column: ODS II 

COMPOUND 
------------------------------------------

PETN 

COMPOUND 
------------------------------------------

PETN 

MEAN RSD 

Page 1 of 1 

Date(s) Analyzed: 06/30/99 06/30/99 

Method: 201WF30 

CALIBRATION FACTORS 
LEVEL 1 LEVEL 2 LEVEL 3 

------------ ------------ ------------------------ ------------ ------------
41111 41768 50941 

CALIBRATION FACTORS 
LEVEL .. LEVEL 5 MEAN 

------------ ------------ ------------------------ ------------ ------------
57597 67615 51806 

FORM VI 

%RSD 
------------

21.57 

21.57 



7E 
HIGH WATER PETN CALIBRATION VERIFICATION SUMMARY 

Lab Name: SWL-TULSA Lab Code: SWOK 

Case No.: TOLTEST SDG No.: 39088 Inst. ID: LC4 Method: 201W~ 

LC Column: ODS II Init. Calib Date(s): 06/30/99 06/30/99 

Client Sample No.: PETNL3 

Lab Sample ID : ICV 6-26 

COMPOUND RT 
--------------------------- -------------------------------- -----

PETN 9.09 

Date Analyzed : 06/30/99 

Time Analyzed : 1722 

RT WINDOW CAL. NOMINAL 
FROM TO AMOUNT AMOUNT 
----- ----- ---------- --------------- ----- ---------- ----------

9.01 9.19 315 320 

QC LIMITS: % Drift of amounts must be less than or equal to 15.0%. 

FORM VII 

%D # ------------
-1.7 



7E 
HIGH WATER PETN CALIBRATION VERIFICATION SUMMARY 

Lab Name: SWL-TULSA Lab Code: SWOK 

Case No.: TOLTEST SDG No.: 39088 Inst. ID: LC4 Method: 201WF30 

LC Column: ODS II Init. Calib Date(s): 06/30/99 06/30/99 

Client Sample No.: PETNL3 Date Analyzed : 06/30/99 

Lab Sample ID L3 6-18 Time Analyzed 2147 

RT WINDOW CAL. NOMINAL 
COMPOUND RT FROM TO AMOUNT AMOUNT %D # 

--------------------------- ----- ----- ----- ---------- ---------- --------------------------------- ----- ----- ----- ---------- ---------- ------
PETN 9.16 9.01 9.19 314 320 -1.8 

QC LIMITS: % Drift of amounts must be less than or equal to 15.0%. 

FORM VII 



9D 
SOIL PETN CALIBRATION STANDARD CONCENTRATION SUMMARY 

Lab Name: SWL-TULSA Case No.: TOLTEST SDG No.: 39088 

Lab Code: SWOK Injection volume = 200uL Amount units = ug/mL 

SPIKE AMOUNTS 
COMPOUND Level 1 Level 2 Level 3 Level 4 Level 5 

----------------------- ---------- ---------- ---------- ---------- --------------------------------- ---------- ---------- ---------- ---------- ----------
PETN 20.0 160 320 1280 2560 

FORM IX 



9E 
PETN RETENTION TIME DATA TABLE 

Lab Name: SWL-TULSA Case No.: TOLTEBT BDG No.: 39088 

Lab Code: BWOR 

LC Column: ODS II 

COMPOUND 

Instrument ID: LC4 

Date(s) ICAL Analyzed: 06/30/99 06/30/99 

Level 1 
RT OF ICAL STANDARDS 

Level 2 Level 3 Level 4 Level 5 
------------------------- --------- --------- --------- --------- ---------------------------------- --------- --------- --------- --------- ---------
PETN 9.08 9.10 9.10 9.10 9.06 

COMPOUND I cc~i 1 
RT 

CCAL 2 
------------------------------------------------------------------------------------------
PETN _______________________ I _____ 9_._0_9_1 _____ 9_._1_6_ 

COMPOUND AVG RT STD DEV -------------------------- --------- ---------------------------------- --------- ---------
PETN 9.10 0.031 

FORM IX 

3X STD RT WINDOW 
--------- ---------------------------- -------------------

0.092 9.01 - 9.19 









."~~"D RUSH 0 REEXTRACT 0 TCLP [ 
~ •• PCB I OTHER 

BATCH: 990622SF 

)XIN 
SAMPLE EXTRACTION V 11_ 

SOUTHWEST u.80~~<?r OKLAHOMA,INC. 

BV 
CONTEX. 
l352DRL-
SEP-F 
mIDI 
SHAKER 

SONe. 
~ IXXXXX JJ550) 000008 

SOXHLET 

SAMPLE 10 
IEPISODE " 

BL0622SF 

_---'-__ -'---_--'. Page: 1 of 1 

CLIENT 

CASE 

DATE RECEIVED 

CLIENT SAMPlE 10 

EXTRACT DATE99-06-22 12:0B 
--~-----

S/l 2.01 10.00 10.0 N 1000 
I----I-----t----t--t-----t 

BB062?\F I S/L I ~---t----+~~-___WQ.:!_i -4----4- I n" I U I I nn I 10.0 N 1000 

LC0622SF 1---- ---j- +----~- ----~------.-----,---- .. --~----,~---- .. ---S/L 10.0 N 500 1000 -- -
2.00 10.00 

LD0622SF S/l 2.01 10.00 10.0 N 500 1000 
-
39088_01 I TOlTEST 
~~ 
390BB_OIHS I TOLTEST 

------+---~----+- -------~-_I----I----- + - ------1------ -1- - ---1--- ----+-----1 ---- --f--.... -1---

06122/1999 10:55 S/L 
I HFAPES270'--____ t-_ 1------\ 17~~~-j-2Jl~--J10-~0---I---__ 1 ----1---1 --+=-= 

---

I 
10 0 r N 1000 

10.0 N 500 1000 2.03 110.00 

1-'1--------

6(200 
1---J.------t0~6/~221;;-;;;199910:55 S/L I 117.58 I 1.7 _ 

HFAPES270 -----1-- -~ ~---.-----+- t-----+---t---t-----+~-----

39088.01HSO I TOLTEST 
_r&~ __ ~ 

0612211999 10:55 S/L 
+_ ---------f HFAPES270 _________ I-__ ____ , 1758UJ .. 1205 10.00 

-------1 _____I-----tl~~N- /-5~ __ __!.!QQO- I f-.-----I---
39088.02 I TOLTEST 
6(2nn 

06/22/1999 10:55 S/L 
I HFAPES270FD 17.75 1.7 202 110.00 

--,----1-------1----, ---+ 
39088.06 I TOlTEST 
6(200 
39088.0B I TOLTEST 
6(200 
39088.10 I TOLTEST 
6(200 

0612211999 10:55 S/l 

HFAPES272 -- -L--0.Q!...-~~---i'~-~t---t---t----I 06/2211999 10:55 S/L 1 IIB.56 I 1.6 -t.?-iO""-W.0~~--t---+-HFAPES274 F=----J-
0612211999 10:55 S/l 
HFAPES276 17.71 1.7 

10 00 

2.02 10.00 

17~--1.7-+L01-r I_n __ ~ I -- - I I 

39088.12 I TOLTIST 
6(200 
39088.14 I TOLTfST 

17.70 1.7 2.05 10.00 
0612211999 10:55 

I HFN'ES27B I S/l I \---\---+---+--I---F:"-+--+---t----t 

6(2nn 

+~--I +--~,-----~----

W 
L...-CJ1 .L....----'~~_'--_-----L..-

INITIALS "1~1I1~1:1~· 

f:wElGHlNG: JR - GS I FLDBlSI' - (.a.oBlSILCARTRlDGE.L: 
---

_CLEANUP' ltD' f,GP.C.COLUMN_': ---

b!LOWDOWN' L.nt.:. ~URRQ(JA!.E~I-DcE.'!.Nc.J'. __ 6:1:-::::,_ -::; 

I SIIRRno_ SPlUR: GS I V~RIFI~R: BW ~T.R1x.sPJKE.SOUDLCONc.J'lsill~- ==j 

I MATRIX SPlK~R: GS I V~RlFI"R: BW 

SUBMTTED BY: GS REVIEWED ~y:V( lAo '14/ F 
SOP - METHOD' : SWL-OP- Rev. 

~ G:. --7 ... ) -tj t; 



CONTEX. 
13520BL 
SEp·F 
13511lRL 
SHAKER 

Sy 

, 

,rHea I OTHER 10 RUSH [J REEXTRACT 0 TCLP l 

SAMP~:W:T:::::~,.~.III 
OXIN 

BATCH: 990622SG 

EXTRACT DATS99-06-22 12:15 

SONC. 
Ivvvw 009 r------ -------

,;; 
000 __ _ 

S~XHLE~_L __ j I Page: 1 of 1 ~~ 
------~--------r--- ---------- ... ~ 
SAMPlE 10 CLIENT DATE RECEIVED ~ 

'EPISODE " 
CASE CLIENT SAMPLE 10 

~_-+--___ ------j~ ____ --+I~S:..:.../L_r-II __ 1112.01 I--u ~-j--l.--+---~I-~--~I~I-+-+-t----t---I 10.00 10.0 IN BL06??~r, 

BB062?~ 
---If--------+--------+I-----+--+1 ---+-----t~-L~,____+---,----~-- 1-

10.0 IN S/L 

LC0622SG S/L ___ ~____ _,~.O~ ___ ~~·-OIl-t _ + ___ _ 10.0 120 
+----1 ~ 

L00622SG 
- ------ --------------

10.00 10.0 L~U~O_f__---1 -___ /--- ___ 1 __ _ 
--.--+~--

S/L 2.03 
1--

390BB.01 TOLTEST 0612211999 10:55 
Ge201 HFAPES27n S/L 17.58 1.6 200 10.00 ----- 1 -tJP.-~-I-____t--t_-_+_--+ 
390BB.OIMS TOLT£ST - 0612211999 10:55 
Ge201 HFAPES270 I'''~···'V 1 -- ,1~~_l_J-L--12~01--/.1°.:~O~-----I----I--1 1

10.0 
I +-----N I 120 S/L 

390BB.OIHSO TOLTEST 0612211999 10: 55 
Ge201 HFAPES270 -------- -~ 

10.0 1 N 1 120 ___ .~!- __ 11758 1.7 12.03 10_00 

390BB.02 TOLTEST 0612211999 10: 55 
Ge201 HFAPES270FD 
390BB.06 TOLT£ST 0612211999 10:55 
11:201 HFAPES272 

1.7 12.02 10~O..o.... __ .L. ___ t-- 10.0 
-I lit 

10.0 

1_ L!7J5 S/l 

S/L 17 .34 2.03 10.00 1.7 

390BB.08 TOLlEST 0612211999 10: 55 
11:201 HFAPES274 S/L 10.0 IN 

39OBB.IO TOLlEST 06122/1999 10:55 
11:201 HFAPES276 S/L 10.0 IN 

390BB.l2 TOLlEST 0612211999 10:55 
11:201 HFAPES278 S/L 10.0 IN 

390BB.l4 ~ TOLlEST 06122/1999 10:55 
11:201 HFAP~~?Rn - I.......... S/L ~p5.85 1_.7 _ 2.04 _--+l0_:~0---t----+----_~ ___ I_~ 110 .0 l~j---+----f------+--+----------j 

t--------t---------t-------------t--.t---- --- -----+---.---- .----.----.---.-- -- - --.---- ----+--------1-\ ---\---+---+--1-------1 

'--____ L.... ______ '--_______ --'-___ --'-__ 7"'.1 ___ ---L-_L ___ -------L .L. ___ l. L--l -l 

f-w.ElGHJ"'G. JR • GS 1 FLORlSIL· 

1 ~'FANIIP· l.Jm: 

I R,nwnnWN' LTV~ 

l.suRBO!LSPIKE.R!_ _L VERIFIER: 

1 MATRIX SPIKER: GS 1 VERlRER: BW 

SUBNlTTED BY: Gr 
'EVIEWED BY~Q( 

~ -'lJ""'I. 

.1~1I1~1:'''· 

1 FLORlSIL,CARTRIDGE..~ _________________________ _ r=:-------- _ .. --- .. --.. ~-- ---- ---- -- -- --------- ----- ----"- --
~EOWMN';" 

=. Tf.SJD..CONc..I· 

PlKE..S.OUDLCONCJlsl~8L-
--.-----~.-----. 

1 SOP· METHOD': SWL·OP· Z~ ( R' 

----. 

,. CJ 



o RUSH o REEXTRACT o TCLP [ lXIN 

SAMPL=:TU:;'~:~~~cll_ 
BATCH: 990625WH 

EXTRACT DATE: 1999-06-25 13:55 

I \j~~UJ I 
I I I p~~e~~3o~ 1 I/;t~~I;;~~fli~~il}jll.fffA f,f 

I' {q" {q ~ ~ ., q.p.p 
i g cf # "tfJ .::J~ ,,'" CJ «" CJ ?- !fJ .l..~ q ,:,.' " ,; SOXHLET 

'" " rif "CJ CJ{q '" .::J "",if "",if {q ,., ~.r ~ ~~ ~ ~~~~.! ,:,.0 ,;: ~O' 10' .; q~~ I .; ~ l.«/; il<.~ 
SAMPLE 10 CLIENT DATE RECEIVED ; l .I!' l ./:~ t,:,.r'Y ! ! «$,:,.r'Y «" ,:,.r'Y ,:,.r'Y ",:,.r'Y.,8' $ ~ q,i? O'iJ ! l IEPISODE II 

CASE CLIENT SAMPLE 10 I "" I g I~ ml I ml ml ml I ml ml I ml YIN I pi. pl. I I 

Bl0625WH W/l 5.0 5.0 N 

BB0625WH W/l 5.0 5.0 N 

lC0625WH W/l 5.0 5.0 N 120 

lD0625WH W/l 5.0 5.0 N 120 
39088.17 TOlTEST 06122/1999 10: 55 
GC201 HFARB062199 W/l 5.0 5.0 N 

39123.14 TOlTEST 06/24/1999 10:20 
GC201 HFBRB062399 W/l 5.0 5.0 N 

39123. 14MS TOlTEST 06124/1999 10:20 
GC201 HFBRB062399 W/l 5.0 5.0 N 120 
39123. 14MSD TOlTEST 06/24/1999 10:20 
GC201 HFBRB062399 W/l 5.0 5.0 N 120 

1-'_---~ 

W 
-- --

'-" 
CJl 

------ --

INITIALS ID NUMBERS COMMENTS 

WEIGHING: EXTRACTION: flORISI-: FlORISIL CARTRIDGE ,: 

CLEANUP: ItO: GPC COLUMN ,: 

BLOWDOWN: TV: SURROGATES 10 CONC ,: 
--

SURROG. SPiItER: VERIFIER: MATRIX SPiItE SOLID/CONC ".,: 6-9 

MATRIX SPiItER: SM VERIFIER: JF 

f)bl~:~n O.L 
~b Rev. I . \ SUBMITTED BY: REVIEWED BY: SOP· METHOD' : SWL#-



CaNT EX. 
(3520B) 
SEP-F 
(3510B) 

•• 0 RUSH 

xxxxx 

o REEXTRACT o TCLP L 'OXIN 

SAMPL:~::;~~:~~~c.ll_ 
BATCH: 990623WH 

SHAKER EXTRACT DATE: 1999-06-23 15:45 

SaNe. 

lSOXHLET
page

: 1 of 1 I i ",::J1l:' l ' "'(;~ l: c/ ~"'liJ ""'12° ""'~~ ~~ cYlJ:~.J...~ ~q ~/ ~~~ ;; ~lj:;':;'U) I I I I 000019 ~"~7;;~~~~-.:.~ '" ct ct 

SAMPLE 10 CLIENT DATE RECEIVED _;:~ l.~" i' t~· .If::~ .f~J~.l !p.t;! .... O~8 .s~8 .:.~'" ~,f'J~ I ~,;; .l _~':#~ cf~"l 
(EPISODE" ~ '" 0'0 0 if til. 4) s. (j (j ~ s. «- s. ~"s. c,; ..., c,; J cYl or c/I 

CASE CLIENT SAMPLE 10 % I a a ~·I ml ml ml I ml ml I ml mI IV/NI pi. I pi. I 

BL0623WH W/L 5.0 5.0 N 500 
~------~~-----------+--------------~----~----~--·~---+----~---+-----t---~~--~----~--~----+-~----~---b----~---+-----------

BB0623WH W/L 5.0 5.0 N 500 

LC0623WH W/L 5.0 5.0 N 500 500 

L00623WH W/L 5.0 5.0 N 500 500 
39088.17 TOLTEST 0612211999 10:55 
GC200 HFARB062199 W/L 5.0 5.0 N 500 
39088.17MS TOLTEST 06/22/1999 10:55 
GC200 HFARB062199 W/L 5.0 5.0 N 500 500 
39088.17MSO TOLTEST 0612211999 10:55 
GC200 HFARB062199 W/L 5.0 5.0 N 500 500 

.-

~------~-------------+--------------_1----4-------- ----- ----- ----+---~----~--~~--~~----~---~-----+_----~--------~ 

~-------+------------~--------------~--~--.~----1---~----4----~---------+---~----~--~--~~+----+----~---b----~--------~ 

~------_1-------------t-----.----------__+----_!- -. - - .---. -- --~ - .. ---. -. - - --- --.--- .. -----+----__+----+---- -+---t----1----1~--+----I____--------_l 
W 
CJ1 .. - - ... --- --------+----4-----+-----1---- t--t-----+---~-----+-----~-------_l 
en 

:I: INITIALS ID NUMBERS COMMENTS 

WEIGHING: SM EXTRACnON: FLORISIL: 1=~=O=R=IS=,IL=C=A=RT=R=ID=GE='=:=================l 

CLEANUP: KD: r=G=P:::C=CO=L,:"U=:M=N=':====================l 

BlOWDOWN: TV: SURROGATES 10 CONC I: 5 -160 
r-===============================~ 

SURROG. SPIKER: SM VERIFIER: GW MATRIX SPIKE SOLID/CONC 11.,: 5-161 
~==============================~ 

MAT1IIX SPIKER: SM VERIRER: GW 
b/~'1 Y o~ 

SUBMITTED BY: .REVIEWED BY: 0 _~_. SOP· METHOD I : ~"!...Lt_ __ 2-~ ~.v._ ~ 







~MORRISON KNUDSEN CORPORATION 
CHAIN OF CUSTODY RECORD 720 Pork Blvd., p,o. Box 73 

Boise.ldilho 83729 

Project No,: J Project Name: 

L\ ~,2 d-i{)Oq Cl-~S n ')l,-:, C ()~ 'I " '-- f:::,-) i~, ~:, ( I \' -\--t\ 
Samplers: (Signature) r-~ ___ , 

_, 
Sampler: (Print) t2\/ '" '" W" (:::12 { ,_",' r.., \~ 1/ <).... -+:}......., C"2 --,-~>~ 

Sample ' Sampling Point S~le Time Sample 
'TYpe Description o e I,D. Number 

" ,..\ ""( , C "J.. $L I ',' I \ /""1'7. I ~j ~;·i t-~t!. "v, ~ ('\".:s 

I.e) ',\ ~ <j l,~u\',\ J-) ,A I , " ('I- C)-~~-, 

(\) ~\ L;) /~ 10 {' ,\,- - VA - C: \ ',3 
' ~ .... I 'l- (;\' :;>-

-.. 
r~ 10 L'.;{i -\/I"-l,'j, (\ .::S d- "', lY°;-)r-D 

o-_!> :s 1:/) 0 , C j ,-,'- "~\ C I;', , .. - "':7 - O-~-~-

, -', -.I 
I, i .. ",' ~\/, ('j ':) ,"'jL \ J~/3 \.'-,([.\)\ '--: 'I: ~ 

"j- r ': --

Dc) 'd- I _7) (1 f~\ (, - ,f'i'- - r',I, '~., 

-en- Cl"',,- 2r' 

f\~ 3 I,':S ?;;; l-i-IU-V'/"ry'3 
( ... - ) I) -'1 ..: C' c:, -- 3, 

(- ( "'-1 Sl \ 13 dfo r)t C'. .flA.. - CH ~ 
" i, (\ \ 1\_' \, ,I 1'-'- (-n--, 

(\'1 'l. ' 13.31 ~\( t, - "vi. .- c~ -~ 
r. 1~I--t-)-(~ 

( c) --) '3 133C;- hi (~,- ,t, 'F! 3 
~--- ... ,._.-.. ,n - Ul'-Z 

\ \ ··t·' , : (\,! e' (2) I () .. \,' \<. I;L(D fjl(',,'Vp, 
<" .. -V\J' ')<2... ---- ,J,' U~'j I \ (,"1'; 

" 

Relinquis~ed ,EI!?(Sign!.t 1.- , 
Company: ("(--l-1. _' <--'_ 

Relinquished B(/Signature) 
Company: ~' 

Relinquished By: (Signature) 
COmpany: 

Relinquished By: (Signature) 
Company: 

'::' ~ (' .l.I- \ ,'-
){-" .' ~ ) 

~Rte/Time Received Ely: (Signature) 

. ~ ')-tl /'/:J.) Company: 

DatelTime Received By: (Signature) 

I Company: 

DatefT.ime Received By: (Signature) 

I Company: 

DatelTime Received By: (Signature) 

1 Company: 

'J i I '-1 -) ( . -', }?lO ) ~~) c~~ ..... 

(')' . '" ( i.-.J .)... 
• ____ • \ t - -'. ""' 

(208) 386-5000 

Analysis Required 

Split 
Samples 

Yes No 

., V' 1/1\ ") i VI\S[) 
v v 

C)-II (-, 

.... ---
::.:J _ 

f'v\ I C)l':}'" 
v .,; 

\.-' -- " 

v "" 
-../ --
..-- .....-

... ~ 

v "" 
./ ...... 

:~T)C",-{- t, 

I,.j< -::..,.1,-

,_./;. ~{)~ 

Relinquished By: (Signature) DatefTime Received By: (Signature) 
Company: I Company: 

Relinquished By: (Signature) DatelTime Received By: (Signature) 
Company: I Company: 

Received lor Laboratory By: (Signature) DatefTime Total No. Samples This Shipping Container: 
Company: " , , 

\ , ( (, II 1(,1 Company: , I,f 
Relinquished By: (Signature) / DatelTime Received By: (Signature) 

( ,I 

Company: I Company: 

\..~j 

I 
I 



-
~ ~i ~~\ _-::;- . /6t'1 

-3..~ 

f ., COOLER RECEIPT I SAMPLE LOG-IN SHEET i:., 
~ 

I 
"-:OLEA QE':~'PT I ~A"'PlE Lc::;.a~ SHe.ET ".' ~ ."7 ·r.~" I S·M.-GA-I' 5 R." ~ 0, Col. ~ 1 ~.r::AlOCIN.J 

...... IIAIII": SCUTH\NEST L~.BORATORY f)~ Ol<[fiHOIJIA I ... I.AERICAN ANAL YTIr.AL & 7ECH SRVS 
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SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 West Albany • Broken Arrow, Oklahoma 74012 • Office (918) 251-2858 • Fax (918) 251-2599 

SDG NARRATIVE 

CLIENT 
CASE 

: MKF-OH 
: NSWC CRANE 

SDG 
EPISODE (S) : 
FRACTION 
SAMPLE(S) : 

J 

35218 
35218 
EXPLOSIVES 
BIOM01307031, 
BIOM01307052, 
BIOM01307073, 

September 19, 1998 

BIOM01307032, BIOM01307033, BIOM01307051, 
BIOM013070s3, BIOM01307071, BIOM01307072, 
BIORB081198 

This SDG consisted of 10 soil and 1 water samples with applicable 
MS and MSD for the explosive analysis. The samples, blanks and spikes 
were extracted and analyzed according to EPA protocol, SW-846, method 
8330, REV. 0, 1994. 

For soil samples, the percent moisture is determined by drying 
them at 105· C at the time of receipt. Additional portion of the 
samples is air-dried prior to analysis. The results are reported on 
the basis of the air-dried samples. For high-level water samples, 
direct injection method is used. For low-level water samples, salting 
out method is used. All of the extracts are diluted by a factor of two 
prior to analysis according to method 8330. The extracts are diluted 
in order to be the same consistency as the Mobile Phase. 

liP" flags were used when the appropriate compound with sufficient 
response exceeded 40% deviation, possibly due to interference in the 
quantitation or confirmation columns. 

• ·1 



SOUTHWEST LABORATORY OF OKLAHOMA, INC 
1700 West Albany • Broken Arrow, Oklahoma 74012 • Office (918) 251-2858 • Fax (918) 251-2_ 

CASE SUMMARY: 

SOIL: 

4ADNT was reported above the PQL in the preliminary data of the 
sample BIOM01307032. Since the analyte was not confirmed it was not 
reported in the data package. 

4ADNT was reported above the PQL in the preliminary data of the 
sample BIOM01307032FD. Since the analyte was not confirmed it was not 
reported in the data package. 

TNT was reported above the PQL in the preliminary data of the 
sample BIOM01307033. Since the analyte was not confirmed it was not 
reported in the data package. 

RDX was reported above the PQL in the preliminary data of the 
sample BIOM013070S1. Since the analyte was not confirmed it was not 

4Iteported in the data package. 

4ADNT was reported above the PQL in the preliminary data of the 
sample BIOM01307072. The analyte was "P" flagged in the data package. 

HMX and RDX were not reported in the preliminary data of the 
sample BIOM01307073. The analytes were "J" flagged in the data 
package. 

Percent RSD exceeded 20% for RDX 
standard SEX0814. Since the correlation 
was greater than O. 99, the slope was 
concentration of the analyte. 

in the initial calibration 
coefficient for the analyte 
utilized to calculate the 

NB was out of the QC limits in the samples BIOM01307031MS and 
BIOM01307031MSD. The analyte was within the QC limits in the LCS and 
LCSD. 

All of the analytes were within the QC limits in the laboratory 
control spike (LCS) and the laboratory control spike duplicate (LCSD) • 

• 
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SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 West Albany • Broken Arrow, Oklahoma 74012 • Office (918) 251-2858 • Fax (918) 251-2599 

WATER: 

The lCV slightly exceeded 15% deviation in the initial 
calibration standard 081598W. Since the PETN was not detected in the 
associated sample, the sample was not re-analyzed. 

Tetryl exceeded the QC limits in the LC0815WA and LD0815WA. The 
analyte was not reported in the associated samples. 

To analyze PETN, LC ChemStation software was utilized. Unlike the 
VG software, the Response Factor in the ChemStation is calculated by 
dividing the concentration by the area. 

Multiplier = final volume / extracted amount. 

The following is an example of the calculation for the LC0815WB: 

Mean response factor * area of the sample * dilution * Multiplier 
= the concentration 

5.47 * 111.4 * 2 * 1 = 1219 ug/L 

The explosives referred to in the data package by the 
abbreviations found in method 8330 are as follows: HMX (Octahydro-
1,3,5,7-tetranitro-1,3,5,7-tetrazocine), RDX (Hexahydro-1,3,5-
trinitro-1,3,5-triazine), TNB (1,3,5-Trinitrobenzene), DNB (1,3-
Dinitrobenzene), Tetryl (Methyl-2,4,6-trinitrophenylnitramine), NB 
(Nitrobenzene), TNT (2,4,6- Trinitrotoluene), 24DNT (2,4-
Dinitrotoluene), 26DNT (2,6-Dinitrotoluene), 2NT (o-Nitrotoluene), 3NT 
m-Nitrotoluene), 4NT (p-Nitrotoluene) , PETN (Pentaerythritol 
tetranitrate)( 2ADNT (2-Amino-4,6-dinitrotoluene), 4ADNT (4-
Amino-2,6-din1trotoluene). 

3 



SOUTHWEST LABORATORY OF OKLAHOMA, INC 
1700 West Albany • Broken Arrow, Oklahoma 74012 • Office (918) 251-2858 • Fax (918) 251-2~" 

We use the following flags where appropriate. "J" - indicates a 
quantitated result, which is below the quantitation limit, but above 
the detection limit and has been confirmed by the second column. "E"
indicates an out of range value, i.e., a peak that is off-scale or out 
of the linear calibration range of the detector. The value reported 
is not to be used. The sample must be diluted and re-run. "0"
indicates a value derived from a secondary dilution. "U" - indicates 
the compound that is undetected above the quantitation limit. "X"
indicates a comment that is explained in the case narrative. 

Shahria~~ SQ~~reza 
C· 

.-:-.-~ '" ~ 
LC Supervisor 

• 

• 
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EXPLOSIVE 
Lab Name: SWL-TULSA 

2E 
SURROGATE RECOVERY FORM 

Contract: 

) Code: SWOK Case No: MKF-OH SDG No:3S218 

page _ 1 

SAMPLE I Sl OTHER 
NUMBER I # 

=====================1======= ====== 
1 BIOM01307031 
2 BIOM01307031 MS 
3 BIOM01307031 MSD 
4 BIOM01307032 
S BIOM01307032FD 
6 BIOM01307033 
7 BIOM013070S1 
8 BIOM013070S2 
9 BIOM013070S3 

101 BIOM01307071 
111 BIOM01307072 
121 BIOM01307073 
131 BIORB081198 
14 I BL081SSB 
lSI BL081SWA 
16 LC081SSB 
17 LC081SWA 
18 LD081SSB 
19 LD081SWA 
20 
21 
22 
23 
24 
2S 
26 
27 
28 
29 
30 

Sl = 3,4-DNT 

181. 6 
178.8 
178.2 
185.2 
185.3 
18S.4 
181.1 
18S.0 
84.0 
81.3 
87.9 
8S.4 
100 
92.S 
9S.7 
114 
84.6 
112 
73.S 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

# Column to be used to flag recovery values 
* Values outside of QC limits 
D Surrogates diluted out 

FORM II 

(60-140) 
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3F 

SOIL EXPLOSIVE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY FORM 

Name: SWL-TULSA Contract: 

I Code: SWOK Case No: MKF-OH SDG No:35218 

Client Sample No: BIOM01307031 MSD 

SPIKE 1 SAMPLE 1 MS MS QC 1 
ADDED 1 CONCENTRATION 1 CONCENTRATION % LIMITS 1 

I COMPOUND (ug/Kg) 1 (ug/Kg) 1 (ug/Kg) REC # REC. 1 
1======================= =========1=============1============= ======== ========1 
I HMX 9500 1 , 10200 107 54-128' 
1 RDX 9500 1 , 9060 95 66-109 1 
I TNB 9500 , 1 9770 103 57-130, 
1 DNB 9500 , , 7960 84 74-122 1 
1 TETRYL 9500 , , 3380 36 32-119 1 
I NB 9500 , , 6560 69* 70-135 1 
J TNT 9500 1 , 9710 102 44-124 1 

1 4ADNT 9500 1 1 9850 104 60-140, 
1 2ADNT 9500 1 1 9280 98 60-140 I 
I 26DNT 9500 1 , 9130 96 58-125, 
1 24DNT 9500 1 1 9680 102 59-120 1 
1 2NT 9500 1 1 9420 99 79-124 1 
1 4NT 9500 1 1 10100 106 74-128 1 
1 3NT 9500 1 1 9700 102 79-121 1 
J '1 __________________________ I 

4itof Analyte recoveries out of QC Advisory Limits 1 

, SPIKE 1 MSD 1 MSD , ADDED CONCENTRATION, % 
COMPOUND I (ug/Kg) (ug/Kg) 1 REC # 

=======================1========== =============1======== 
HMX 1 9500 8570 1 90 
RDX 1 9500 9500 1 100 
TNB 1 9500 9890 104 
DNB , 9500 7970 84 
TETRYL 1 9500 3760 40 
NB 1 9500 6530 69* 
TNT , 9500 8320 88 
4ADNT 1 9500 9680 102 
2ADNT 1 9500 9350 98 
26DNT , 9500 8910 94 
24DNT , 9500 9600 101 
2NT I 9500 9820 103 
4NT , 9500 10300 108 
3NT , 9500 9740 102 , 

No of Analyte recoveries out of QC Advisory Limits = 1 
~Of RPD's out of QC Limits 0 

1 
% QC LIMITS 

RPD# RPD REC. 
===== ======== ======== 

17 30 54-128 
5 30 66-109 
1 30 57-130 
0 45 74-122 

11 30 32-119 
0 35 70-135 

15 30 44-124 
2 40 60-140 
1 40 60-140 
2 35 58-125 
1 35 59-120 
4 35 79-124 
2 35 74-128 
0 35 79-121 

6 



3F 

SOIL EXPLOSIVE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY FORM 

Contract: JJ Name: SWL-TULSA 

Lab Code: SWOK Case No: MKF-OH 

Client Sample No: BIOM01307031MSD 

SDG No:35218 

1 SPIKE 1 SAMPLE 1 MS 1 MS QC 
1 ADDED 1 CONCENTRATION 1 CONCENTRATION 1 % LIMITS 

I COMPOUND 1 (ug/Kg) 1 (ug/Kg) 1 (ug/Kg) 1 REC #1 REC. 1 
1=======================1=========1=============1=============1========1========1 
I PETN 1 3000 1 1 2920 1 97 1 70-130 1 
1 1 1 1 1 1 1 

No of Analyte recoveries out of QC Advisory Limits = 0 

1 SPIKE 1 MSD 1 MSD 1 
1 ADDED 1 CONCENTRATION 1 % % QC LIMITS 

1 COMPOUND 1 (ug/Kg) 1 (ug/Kg) 1 REC #1 RPD#I RPD 1 REC. 1 
1=======================1==========1=============1========1=====1========1========1 
1 PETN 1 3000 1 2830 1 94 1 3 1 30 1 70-130 1 
1 1 1 1 1 1 1 1 

No of Analyte recoveries out of QC Advisory Limits 0 
No of RPD's out of QC Limits 0 

~ 

.. ~ 
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3G 

SOIL EXPLOSIVE CONTROL SPIKE RECOVERY FORM 

Contract: 4i' Name: SWL-TULSA 

Lab Code: SWOK Case No: MKF-OH SDG No:35218 

Client Sample No: LC0815SB 

SPIKE 1 SAMPLE 1 LCS 
ADDED 1 CONCENTRATION 1 CONCENTRATION 

1 COMPOUND (ug/Kg) 1 (ug/Kg) 1 (ug/Kg) 
1======================= =========1=============1============= 
1 HMX 9500 1 1 10100 
1 RDX 9500 1 1 8690 
1 TNB 9500 1 1 10100 
I DNB 9500 1 1 8270 
1 TETRYL 9500 1 1 9470 
1 NB 9500 1 1 7240 
1 TNT 9500 1 1 8160 
1 4ADNT 9500 1 1 8440 
1 2ADNT 9500 1 1 9790 
1 26DNT 9500 1 1 9560 
1 24DNT 9500 1 1 10000 
1 2NT 9500 1 1 9780 
1 4NT 9500 1 1 10200 
1 3NT 9500 1 1 10000 

LCS 
% 

REC # 
======== 

106 
92 

106 
87 

100 
76 
86 
89 

103 
101 
105 
103 
107 
105 

~ 1 1 __________________ _ 

--'Of Analyte recoveries out of QC Advisory Limits = 0 

• 

QC 1 
LIMITS 1 

REC. 1 

========1 
57-137 1 
77-113 1 

64-125 1 
82-118 
23-124 
69-143 
75-118 
60-140 
60-140 
78-117 
74-126 
78-123 
79-125 
78-121 
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3G 

SOIL EXPLOSIVE CONTROL SPIKE RECOVERY FORM 

Contract: ~ Name: SWL-TULSA 

Lab Code: SWOK Case No: MKF-OH SDG No:35218 

Client Sample No: LD0815SB 

I SPIKE SAMPLE LCSD LCSD 
1 ADDED CONCENTRATION CONCENTRATION % 
1 COMPOUND (ug/Kg) (ug/Kg) (ug/Kg) REC # 
1======================= --------- ============= ============= ======== ---------
1 HMX 9500 10300 108 
1 RDX 9500 8710 92 
1 TNB 9500 10000 105 
1 DNB 9500 8220 87 
1 TETRYL 9500 8320 88 
1 NB 9500 7180 76 
1 TNT 9500 8140 86 
1 4ADNT 9500 8940 94 
1 2ADNT 9500 9770 103 
1 26DNT 9500 9530 100 
1 24DNT 9500 10000 105 
1 2NT 9500 9770 103 
1 4NT 9500 10200 107 
I 3NT 9500 10000 105 
I 

_.)Of Analyte recoveries out of QC Advisory Limits 0 

QC 
LIMITS 

REC. 
======== 

57-137 
77-113 
64-125 
82-118 
23-124 
69-143 
75-118 
60-140 
60-140 
78-117 
74-126 
78-123 
79-125 
78-121 
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3G 

SOIL EXPLOSIVE CONTROL SPIKE RECOVERY FORM 

• Name: SWL-TULSA Contract: 

Lab Code: SWOK Case No: MKF-OH SDG No:35218 

Client Sample No: LC0815SA 

I SPIKE I SAMPLE I LCS I LCS QC 
I ADDED I CONCENTRATION I CONCENTRATION I % LIMITS 

I COMPOUND I (ug/Kg) 1 (ug/Kg) 1 (ug/Kg) I REC #1 REC. 1 
1=======================1=========1=============1=============1========1========1 
1 PETN 1 3000 1 1 3200 1 107 1 70-130 1 
1 1 1 1 1 1 1 

No of Analyte recoveries out of QC Advisory Limits 0 

• 

• 
9 



~ Name: SWL-TULSA 

Lab Code: SWOK 

3G 

SOIL EXPLOSIVE CONTROL SPIKE RECOVERY FORM 

Contract: 

Case No: MKF-OH SDG No:35218 

Client Sample No: LD0815SA 

1 SPIKE 1 SAMPLE 1 LCSD 1 LCSD QC 
1 ADDED 1 CONCENTRATION 1 CONCENTRATION 1 % LIMITS 

1 COMPOUND 1 (ug/Kg) 1 (ug/Kg) 1 (ug/Kg) 1 REC #1 REC. 1 
1=======================1=========1=============1=============1========1========1 
1 PETN 1 3000 1 1 3210 1 107 1 70-130 1 
1 1 1 1 1 1 1 

No of Analyte recoveries out of QC Advisory Limits = 0 

} 

) 
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3G 

WATER EXPLOSIVE CONTROL SPIKE RECOVERY FORM 

Contract: 

I 
Name: SWL-TULSA 

La Code: SWOK Case No: MKF-OH SDG No:35218 

Client Sample No: LC0815WA 

I SPIKE / SAMPLE / LCS LCS 
I ADDED /CONCENTRATION/CONCENTRATION % 
I COMPOUND (ug/L) 1 (ug/L) / (ug/L) REC # 
1======================= ========= =============1============= ======== 

HMX 400 1 376 94 
RDX 150 1 152 101 
TNB 225 1 205 91 
DNB 125 1 116 93 
TETRYL 413 / 548 133* 
NB 213 / 219 103 
TNT 188 / 190 101 
4ADNT 313 1 305 97 
2ADNT 313 / 310 99 
26DNT 288 / 271 94 
24DNT 175 1 163 93 
2NT 363 / 356 98 
4NT 250 / 286 114 
3NT 238 / 246 103 

/ 

MIIlf Analyte recoveries out of QC Advisory Limits = 1 

• 

QC 
LIMITS 

REC. 
======== 

46-151 
72-129 
74-118 
79-132 
58-120 
68-135 
61-145 
60-140 
60-140 
77-125 
70-134 
73-131 
73-116 
71- 127 

1 0 



3G 

WATER EXPLOSIVE CONTROL SPIKE RECOVERY FORM 

Contract: ~ Name: SWL-TULSA 

Lab Code: SWOK Case No: MKF-OH SDG No:35218 

Client Sample No: LD0815WA 

SPIKE SAMPLE LCSD LCSD 
ADDED CONCENTRATION CONCENTRATION % 

COMPOUND (ug/L) (ug/L) (ug/L) REC # 
======================= ========= ============= ============= ======== 

HMX 400 364 91 
RDX 150 137 91 
TNB 225 198 88 
DNB 125 112 90 
TETRYL 413 524 127* 
NB 213 215 101 
TNT 188 194 103 
4ADNT 313 294 94 
2ADNT 313 299 96 
26DNT 288 269 93 
24DNT 175 161 92 
2NT 363 337 93 
4NT 250 272 109 
3NT 238 237 100 

~JtOf Analyte recoveries out of QC Advisory Limits 1 

) 

QC 
LIMITS 

REC. 
----------------

46-151 
72-129 
74-118 
79-132 
58-120 
68-135 
61-145 
60-140 
60-140 
77-125 
70-134 
73-131 
73-116 
71- 127 

14 



3G 

WATER EXPLOSIVE CONTROL SPIKE RECOVERY FORM 

Contract: 
"' Name: SWL-TULSA 

Code: SWOK Case No: MKF-OH 

Client Sample No: LC0815WB 

SDG No:35218 

1 SPIKE 1 SAMPLE 1 LCS 1 LCS QC 
1 ADDED 1 CONCENTRATION 1 CONCENTRATION 1 % LIMITS 

1 COMPOUND 1 (ug/L) 1 (ug/L) 1 (ug/L) 1 REC # 1 REC. 1 
1=======================1=========1=============1=============1========1========1 
1 PETN 1 1200 I 1 1220 1 102 1 70-130 I 
1 1 1 1 1 1 I 

No of Analyte recoveries out of QC Advisory Limits = 0 

• 

• 
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3G 

WATER EXPLOSIVE CONTROL SPIKE RECOVERY FORM 

Contract: ~ Name: SWL-TULSA 

Lab Code: SWOK Case No: MKF-OH 

Client Sample No: LD0815WB 

SDG No:35218 

1 SPIKE 1 SAMPLE 1 LCSD 1 LCSD QC 
1 ADDED 1 CONCENTRATION 1 CONCENTRATION 1 % LIMITS 

1 COMPOUND 1 (ug/L) 1 (ug/L) 1 (ug/L) 1 REC # 1 REC. 1 
1=======================1=========1=============1=============1========1========1 
1 PETN 1 1200 1 1 1240 1 103 1 70-130 1 
1 1 1 1 1 1 1 

No of Analyte recoveries out of QC Advisory Limits = 0 

) 
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4C 

Lab Name: SWL-TULSA Contract: 

I 
Sample ID: BL0815SB 

La Code: SWOK Case No: MKF-OH SDG No:35218 

Matrix: (soil/water) Soil 

Date Extracted: 08/15/97 Extn. Method: SONC 

Date Analyzed (1): 08/17/98 Date Analyzed(2): 09/13/98 

Time Analyzed (1): 19:12:15 Time Analyzed(2): 22:44:10 

Instrument ID (1): IN13 Instrument ID(2): IN10 

LC Column ID (1): CARB-02 LC Column ID (2): MET-01 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES AND QC'S. 

CUSTOMER LAB DATE 1 DATE 
1 SAMPLE NO. 1 SAMPLE ID ANALYZED 11ANALYZED 2 
1====================1================== ==========1========== 

1 ILC0815SB 
2 ILD0815SB 
3 IBIOM01307031 
4 IBIOM01307031 MS 

• 
IBIOM01307031 MSD 
IBIOM01307032 

7 IBIOM01307032FD 
8 BIOM01307033 
9 BIOM01307051 
10 BIOM01307052 
11 BIOM01307053 
12 BIOM01307071 
13 BIOM01307072 
14 BIOM01307073 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

page 1 

• 

ILC0815SB 
ILD0815SB 
135218.01 
135218.02MS 
135218.03MSD 
135218.04 
135218.05 
135218.06 
135218.07 
135218.08 
135218.09 
135218.10 
135218.11 
135218.12 

FORM IV 

08/17/98 1 
08/17/98 1 
08/18/98 1 
08/18/98 1 
08/18/98 
08/18/98 
08/18/98 
08/18/98 
08/18/98 
08/18/98 
08/18/98 
08/18/98 
08/18/98 
08/18/98 

09/14/98 
09/14/98 
09/14/98 
09/14/98 

09/14/98 
09/15/98 

16 



4C 

Lab Name: SWL-TULSA Contract: 

~ Sample ID: BL0815SA 

Lab Code: SWOK Case No: MKF-OH SDG No:35218 

Matrix: (soil/water) Soil 

Date Extracted: 08/15/97 Extn. Method: SONC 

Date Analyzed (1) : 08/21/98 Date Analyzed (2) : 

Time Analyzed (1) : 00:43:14 Time Analyzed (2) : 

Instrument ID (1) : LC4 Instrument ID(2): 

LC Column ID (1) : LC Column ID (2) : 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES AND QC'S. 

CUSTOMER 
SAMPLE NO. 

==================== 

1 LC0815SA 
2 LD0815SA 
3 BIOM01307031 

1 BIOM01307031MS 
BIOM01307031MSD 
BIOM01307032 

7 BIOM01307032FD 
8 BIOM01307033 
9 BIOM01307051 
10lBIOM01307052 
111BIOM01307053 
121BIOM01307071 
131BIOM01307072 
141BIOM01307073 
151 
161 
171 
181 
191 
201 
211 
221 
231 
241 
251 

LAB 1 DATE 
1 SAMPLE ID IANALYZED 1 
==================1========== 
LC0815SA 1 08/21/98 
LD0815SA 1 08/21/98 
35218.01 1 08/21/98 
35218.02MS 1 08/21/98 
35218.03MSD 1 08/21/98 
35218.04 1 08/21/98 
35218.05 1 08/21/98 
35218.06 1 08/21/98 
35218.07 I 08/21/98 
35218.08 08/21/98 
35218.09 08/21/98 
35218.10 08/21/98 
35218.11 08/21/98 
35218.12 08/21/98 

DATE 
ANALYZED 2 
--------------------

1------------------ __________________________________ _ 
page 1 

FORM IV 
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4C 

Lab Name: SWL-TULSA Contract: 

~ Sample ID: BL0815WA 

Lab Code: SWOK Case No: MKF-OH SDG No:35218 

Matrix: (soil/water) Water 

Date Extracted: Extn. Method: DIRECT 

Date Analyzed (1) : 08/18/98 Date Analyzed (2) : 

Time Analyzed (1) : 00:10:48 Time Analyzed (2) : 

Instrument ID (1) : IN12 Instrument ID(2): 

LC Column ID (1) : CARB-11 LC Column ID (2): 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES AND QC'S. 

1 
2 
3 .. 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

page 

~ 

CUSTOMER LAB 1 DATE DATE 
1 SAMPLE NO. 1 SAMPLE ID IANALYZED 1 ANALYZED 21 
1====================1==================1========== ==========1 
ILC0815WA 1 LC0815WA 1 08/18/98 1 
LD0815WA ILD0815WA 1 08/18/98 1 
BIORB081198 135218.13 1 08/18/98 1 

1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 
1 

1 

1 

1 

1 

1 
FORM IV 
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4C 

Lab Name: SWL-TULSA Contract: 

~ Sample ID: BL0815WB 

Lab Code: SWOK Case No: MKF-OH SDG No:35218 

Matrix: (soil/water) Water 

Date Extracted: Extn. Method: DIRECT 

Date Analyzed (1): 08/18/98 Date Analyzed (2) : 

Time Analyzed (1): 01:00:16 Time Analyzed (2) : 

Instrument ID (1): LC4 Instrument ID(2): 

LC Column ID (1): LC Column ID (2): 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES AND QC'S. 

CUSTOMER I 
I SAMPLE NO. I 
1==================== 

1 ILC0815WB 
2 ILD0815WB 
3 IBIORB081198 

;: 
o I 
7 I 
8 I 
9 I 
101 
111 
121 
131 
141 
151 
161 
171 
181 
191 
201 
211 
221 
231 
241 
251 

LAB 
SAMPLE ID 

================== 

LC0815WB 
LD0815WB 
35218.13 

DATE DATE 
ANALYZED 1 ANALYZED 2 
========== ========== 

08/18/98 
08/18/98 
08/18/98 

1 ____________________________________________________ __ 

page 1 
FORM IV 
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1D 
EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO: 

I
Lab Name: 

ab Code: 

SWL-TVLSA Contract: 

SWOK Case No:MKF-OH 

I 
IBIOM01307031 
I 

SDG No: ----3~5~2~1~8~----

Matrix: (soil/water) SOIL Lab Sample ID: 35218.01 

Sample Amt: 2g % Moisture 29.18 Date Received: 08/13/98 

Extraction Volume: 10ml Date Extracted: 08/15/98 

Extraction Method: SONC Date Analyzed: 08/18/98 

GPC Cleanup: (Y/N) N Dilution Factor: 2.00 

CONCENTRATION VNITS: 
CAS NO. COMPOVND (ug/L or ug/kg) ug/kg 

2691-41-0 HMX----------------------------- 2200 IV 
121-82-4 RDX----------------------------- 1000 IV 
99-35-4 TNB----------------------------- 250 IV 
99-65-0 DNB----------------------------- 250 IV 
479-45-8 TETRYL-------------------------- 650 IV 
98-95-3 NB------------------------------ 260 IV 
118-96-7 TNT----------------------------- 250 IV 
1946-51-0 4ADNT--------------------------- 250 IV 

I 35572-78-2 2ADNT--------------------------- 250 IU 

) 
606-20-2 26DNT--------------------------- 260 IU 
121-14-2 24DNT--------------------------- 250 IU 

I 88-72-2 2NT----------------------------- 250 IU 
I 99-99-0 4NT----------------------------- 250 IU 
I 99-08-1 3NT----------------------------- 250 IU 
1------------- _______________________________________________ 1 

SURROGATE AMOVNT SPIKED (ug/kg dry wt.) 
3,4-DNT 

FORM I 

) 

2000 

Q 

20 



• 

• 

• 

LONG PLOT 

Injection F: <MC3> 5 5EX0814E,11,1 

sample name ••••••••••••••••••••••••••• : BIOM01307031 
Sample 10 ••••••••••••••••••••••••••••• : 35218.01 
INST 10: IN13, COL. TYPE: ODS-II, ID: CARB-02, INJ:200,COL#1 

Acquired on 18-Aug-98 at 02:39:07 
Reported on l8-Aug-98 at 19:32:45 

5 

10 

15 

20 

Page 1 

21 



Page 1 

INJECTION REPORT 

Injection F: <MC3> 5 5EX0814E,1l,1 

Acquired on 18-Aug-98 at 02:39:07 
Modified on 18-Aug-82 at 19:18:24 
Reported on 18-Aug-98 at 19:26:23 

ANALYSIS INFORMATION 

Analysis 10 ••••••• : EXP, GC200 
Analyst name •••••• : SS 
Comment ••••••••••• : INST 10: IN13, COL. TYPE: ODS-II, 10: CARB-02,INJ:200,COL#1 
Number of samples.: 26 
Calibration file •• : 5EX0814 
Method file ••••••• : EXPLOS 
Method title •••••• : SW846-8330 

Last modified on 18-Aug-82 at 19:18:06 
Last modified on 18-Aug-82 at 19:17:36 

SAMPLE INFORMATION 

Sample name ••••••••••••••••••••••••••• : BIOM01307031 
Sample 10 ••••••••••••••••••••••••••••• : 35218.01 
Sample type ••••••••••••••••••••••••••• : Sample 
Sample amount ••••••••••••••••••••••••• : 2.0000 
Number of injections •••••••••••••••••• : 1 
Bottle Number ......................... : 1 

Dilution factor amounts: 
PERCENT MOISTURE •••••••••••••••••••••• : 0.000 

User factors: 
Volume (mL) ••••••••••••••••••••••••••• : 10.000 
Dilution •••••••••••••••••••••••••••••• : 2.000 
Amount (g or mL) •••••••••••••••••••••• : 2. 000 

PEAK INFORMATION 

Peak RT mins 
1 7.152 
5 14.341 

Total 
Residual 

Hght uV 
438 

1026 

1464 
2701 

Area uVs 
6024 

19052 

25076 
69267 

ug/Kg Peak name 
636.734 RDX 

1631.183 3, 4DNT 6\ 

2267.917 
6919.861 

22 



1D 
EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO: 

Name: SWL-TULSA Contract: 
I 
IBIOM01307031 
1 ____ ----

Lab Code: SWOK Case No:MKF-OH SDG No: 35218 

Matrix: (soil/water) SOIL Lab Sample ID: 35218.01 

Sample Amt: 2g % Moisture 29.18 Date Received: 08/13/98 

Extraction Volume: 10ml Date Extracted: 08/15/98 

Extraction Method: SONC Date Analyzed: 08/21/98 

GPC Cleanup: (Y/N) N Dilution Factor: 2.00 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg) ug/kg 

75-11-5 PETN---------------------------- I 250 

• 

FORM I 

• 

Q 

IU 

23 



Data file : F:\HPCHEM\LC4\DATA\082098\08209814.D 
Sample Name: 35218.01 1 
========================================================================== 
Injection Date 
Sample Name 

)cq Operator 

Acq. Method 
Analysis Method 
Last Changed 

PETN SOIL 

Fri, 21. Aug. 1998 
35218.01 
MP 

Seq Line 
Vial No. 
Inj. No. 
Inj. Vol. 

082098.M 
F:\HPCHEM\LC4\METHODS\082098.M 
Fri, 21. Aug. 1998, 10:58:13 am 

VW01 A, Wavelength=210 nm (082098108209814.0) 

mAU 

350 

300 

250 

200 

150 

-.,~ 
~ 

100 

50 

'" 0 

0 5 10 15 20 25 

14 
14 

1 
200 J.Ll 

mi~ 

========================================================================== 
Customized Report: extstd.frp 

========================================================================== 
Sorted By Signal 
Calib. Data Modified 
Multiplier 

Fri, 21. Aug. 1998,10:57:25 am 
5.000000 

Dilution 
Uncalibrated Peaks 

2.000000 
not reported 

Signal Description VWD1 A, Wavelength=210 nm 

I RT I Type I 
[min] 

Area I Amt/Area I Amount 
[ug/Kg] 

Name 

-} 
O. 000 I I 0 . 00000 I 0 . 00000 I 0 . 00000 I PETN I 

16.386 PBA 30.69761 0.00000 0.00000 
-- ------------------------------------------------------------------

Totals: 0.00000 

24 
LC4 Fri, 21. Aug. 1998 11: 00: 28 am Page 1 of 2 



eab Name: 

1D 
EXPLOSIVE ANALYSIS DATA SHEET 

SWL-TULSA Contract: 

EPA SAMPLE NO: 

1 

IBIOM01307032 
1 ______ _ 

Lab Code: SWOK Case No:MKF-OH SDG No: 35218 

Matrix: (soil/water) SOIL Lab Sample ID: 35218.04 

Sample Arnt: 2g % Moisture 24.36 Date Received: 08/13/98 

Extraction Volume: 10ml Date Extracted: 08/15/98 

Extraction Method: SONC Date Analyzed: 08/18/98 

GPC Cleanup: (Y/N) N Dilution Factor: 2.00 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg) ug/kg 

1 

1 
1 
1 
1 

1 
1 

1 

• 

2691-41-0 
121-82-4 
99-35-4 
99-65-0 
479-45-8 
98-95-3 
118-96-7 
1946-51-0 
35572-78-2 
606-20-2 
121-14-2 
88-72-2 
99-99-0 
99-08-1 

HMX----------------------------
RDX----------------------------
TNB----------------------------
DNB----------------------------
TETRYL-------------------------
NB-----------------------------
TNT-----------------------------
4ADNT---------------------------
2ADNT---------------------------
26DNT---------------------------
24DNT---------------------------
2NT-----------------------------
4NT-----------------------------
3NT-----------------------------

SURROGATE AMOUNT SPIKED (ug/kg dry wt.) 
3,4-DNT 

FORM I 

• 

7040 
5370 
250 
250 
650 
260 
250 
250 
250 
260 
250 
250 
250 
250 

2000 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

Q 

25 



) 

LONG PLOT 

Injection F: <MC3> 5 5EX0814E,14,1 

Sample name ••••••••••••••••••••••••••• : BIOM01307032 
Sample ID ••••.•••••••••••••••••••••••• : 35218.04 
INST ID: INl3, COL. TYPE: ODS-II, ID: CARB-02, INJ:200,COL#1 

Acquired on 18-Aug-98 at 04:53:16 
Reported on 16-Sep-98 at 16:54:23 

10 

5 

10 

15 

20 

25 

15 20 

--.:,;r::==----- HHX 

10.16 
10.54 

4ADNT 

25.50 

RDX 

25 30 35 

Page 1 

40 45 mV 

26 



• 

• 

• 

Page 1 

INJECTION REPORT 

Injection F: <MC3> 5 5EX0814E,14,1 

Acquired on 18-Aug-98 at 04:53:16 
Modified on 18-Aug-82 at 19:18:36 
Reported on l6-Sep-98 at 16:48:57 

ANALYSIS INFORMATION 

Analysis 10 ••••••• : EXP, GC200 
Analyst name .••••• : SS 
comment ••••••••••• : INST 10: IN13, COL. TYPE: ODS-II, 10: CARB-02,INJ:200,COL#1 
Number of samples.: 26 
Calibration file •• : 5EX08l4 
Method file •••.••• : EXPLOS 
Method title •.•••• : SW846-8330 

Last modified on 14-Sep-82 at 09:11:00 
Last modified on 16-Sep-82 at 16:12:18 

SAMPLE INFORMATION 

Sample name ••••••••••••••••••••••••••• : BIOM01307032 
Sample 10 •.•.•••••••••••••.••.•••••••• : 35218.04 
Sample type ••.••.••••••••••••••••.•••• : Sample 
Sample amount ••••••••••••••••••••••••• : 2.0000 
Number of injections •••••••••••••••••• : 1 
Bottle Number •••.••••.•.••••••••.••••• : 1 

Dilution factor amounts: 
PERCENT MOISTURE .•..•••.•.•••••••••••• : 0.000 

User factors: 
Volume (mL) ••••••••••••••••••••••••••• : 10.000 
Dilution •••••••••••••••••••••••••••••• : 2.000 
Amount (g or mL) •••••••••••••••••••••• : 2.000 

Peak 
1 
2 
6 
7 

PEAK INFORMATION 

RT mins 
4.768 
7.152 

14.325 
15.520 

Hght uV 
7039 
3806 
1047 

208 

Area uVs 
50800 
50790 
19898 

9100 

ug/Kg Peak name 
7036.016 HMX* 
5368.944 RDX* 
1703.617 3,4DNT ~b 

525.398 4ADNT 

Total 
Residual 

12099 
1500 

130588 
49924 

14633.975 
4797.195 

27 



J 

LONG PLOT 

Injection F: <MC4> 1 lCN09llF,7,1 

sample name ••••••••••••••••••••••••••• : BIOM01307032 
Sample 10 ••••••••••••••••••••••••••••• : 35218.04 
INST 10: IN10, COL. TYPE: METASIL, 10: MET-Ol, INJ:100, UV 

Acquired on l4-Sep-98 at 00:07:07 
Reported on l6-Sep-98 at 16:28:46 

10 20 30 40 
I I I I 

0 

I 
5 HMX 

) 

< 

~ 7.48 

J 
10 

> 3,4DNT 

15 

, 17.83 
17.94 : 18.16 

20 

Page 1 

50 mV 
I 

28 



• 

• 

• 

INJECTION REPORT 

Injection F: <MC4> 1 lCN09l1F,7,1 

Acquired on 14-Sep-98 at 00:07:07 
Modified on l6-Sep-82 at 16:24:28 
Reported on l6-Sep-98 at 16:28:27 

ANALYSIS INFORMATION 

Analysis ID ••••••• : EXP, GC200 
Analyst name •••••• : SS 

Page 1 

comment •••••••.••• : INST ID: INlO, COL. TYPE: METASIL, ID: MET-Ol,INJ:100, UV 
Number of samples.: 14 
Calibration file •• : lCN0911A 
Method file ••••.•• : LCCN 
Method title •••••. : SW846-8330 

Last modified on 16-Sep-82 at 16:26:00 
Last modified on 16-Sep-82 at 16:27:16 

SAMPLE INFORMATION 

Sample name ••••.•••••••••••••••••••••• : BIOM01307032 
Sample ID ••••••••••••.••..••.••••••••• : 35218.04 
sample type ••••••••••••••••••••••••••• : Sample 
Sample amount ••••.•.••..•••••••••••••• : 2. 0000 
Number of injections •••.•.•••.••.••••• : 1 
Bottle Number ••••.•.••.•.••••••.•••••• : 1 

Dilution factor amounts: 
PERCENT MOISTURE •••.•.•••••.•••••.•••• : 0.000 

User factors: 
Volume (mL) ••••••••••••••••••••••••••• : 10. 000 
Dilution ..••.•••••..•••••••••••••••••• : 2.000 
Amount (g or mL) •••••••••••••••••••••• : 2. 000 

PEAK INFORMATION 

Peak RT mins 
1 4.736 
3 13.397 

Total 
Residual 

Hght uV 
5910 
1052 

6962 
4245 

Area uVs 
45539 
19093 

64632 
55891 

ug/Kg Peak name 
6422.970 HMX 

395.146 3,4DNT 

6818.115 
0.000 

29 



LONG PLOT 

Injection F: <MC4> 1 lCN0911F,7,1 

Sample name •••••••••••.••••••••••••••• : BIOM01307032 
Sample 10 •••.••••••••••••••••••••.•••• : 35218.04 
INST 10: INI0, COL. TYPE: METASIL, 10: MET-Ol, INJ:100, UV 

Acquired on 14-Sep-98 at 00:07:07 
Reported on 16-Sep-98 at 16:35:11 

10 20 

5 4.74 

~ RDX 

10 

24DNT 

15-

17.83 
17.94 : 18.16 

20 

30 40 

Page 1 

50 IIlV 

30 



• 

• 

• 

Page 1 

INJECTION REPORT 

Injection F: <MC4> 1 1CN0911F,7,1 

Acquired on 14-Sep-98 at 00:07:07 
Modified on 16-Sep-82 at 16:32:00 
Reported on 16-Sep-98 at 16:34:57 

ANALYSIS INFORMATION 

Analysis ID ••••••• : EXP, GC200 
Analyst name •••••• : SS 
comment ••••••••••• : INST ID: IN10, COL. TYPE: METASIL, ID: MET-01,INJ:100, UV 
Number of samples.: 14 
Calibration file •• : 1CN0911B 
Method file ••••••• : LCCN 
Method title •••••• : SW846-8330 

Last modified on 16-Sep-82 at 16:33:04 
Last modified on 16-Sep-82 at 16:33:50 

SAMPLE INFORMATION 

Sample name •••.••.•••••••..•••••••••.• : BIOM01307032 
sample ID •••••••••.••••••••••••••••••• : 35218.04 
Sample type ••••••••.•••..•••••••.••••• : sample 
sample amount ••••••••••••••.•••••••••• : 2.0000 
Number of injections ..•••••.••.••.•••• : 1 
Bottle Number .••...••.•••••.•.••••.••. : 1 

Dilution factor amounts: 
PERCENT MOISTURE •.•.•••..••.••..•••••. : 0.000 

User factors: 
Volume (mL) ••••••••••••••••••••••••••• : 10.000 
Dilution .••.••••.••••.•••••••••.•••••• : 2.000 
Amount (g or mL) •••••••••••••••••••••• : 2.000 

PEAK INFORMATION 

Peak RT mins 
2 7.477 
3 13.397 

Total 
Residual 

Hght uv 
3365 
1052 

4417 
6790 

Area uVs 
45477 
19093 

64571 
55953 

ug/Kg Peak name 
5883.224 RDX 

900.634 24DNT 

6783.857 
0.000 

31 



1D 
EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO: 

Name: SWL-TULSA Contract: 
I 
IBIOM01307032 
1 __ ..,....",....,.--__ _ 

SDG No: 35218 Lab Code: SWOK Case No:MKF-OH 

Matrix: (soil/water) SOIL Lab Sample ID: 35218.04 

Sample Arnt: 2g % Moisture 24.36 Date Received: 08/13/98 

Extraction Volume: 10rnl Date Extracted: 08/15/98 

Extraction Method: SONC Date Analyzed: 08/21/98 

GPC Cleanup: (Y/N) N Dilution Factor: 2.00 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg) ug/kg 

75-11-5 PETN---------------------------- I 250 

) 

FORM I 

Q 

IU 

32 



Data file : F:\HPCHEM\LC4\DATA\082098\08209817.D 
Sample Name: 35218.04 1 
========================================================================== 
Injection Date 
Sample Name eCq Operator 

Acq. Method 
Analysis Method 
Last Changed 

PETN SOIL 

mAU 

300 

250 

200 

150 

100 

50 

0+---..-' 

Fri, 21. Aug. 1998 
35218.04 
MP 

Seq Line 
Vial No. 
Inj. No. 
Inj. Vol. 

082098.M 
F:\HPCHEM\LC4\METHODS\082098.M 
Fri, 21. Aug. 1998, 10:58:13 am 

nm 

17 
17 

1 
200 JLl 

========================================================================== 
Customized Report: extstd.frp 

========================================================================== 
Sorted By Signal 
Calib. Data Modified 
Multiplier 

Fri, 21. Aug. 1998,10:57:25 am 
5.000000 

Dilution 
Uncalibrated Peaks 

Signal Description 

2.000000 
not reported 

VWD1 A, Wavelength=210 nm 

I RT I Type I Area I Amt/Area I Amount 
rug/Kg] [min] 

Name 

I O. 000 I I 0 . 00000 I 0 . 00000 I 0 . 00000 I PETN I 
•

16.384 PBA 9.35884 0.00000 0.00000 
------------------------------------------------------------------
Totals: 0.00000 

33 
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1D 
EXPLOSIVE ANALYSIS DATA SHEET 

SWL-TULSA Contract: 

EPA SAMPLE NO: 

1 

IBIOM01307032FD .Jab Name: 

Lab Code: SWOK Case No:MKF-OH 
1 __ -=-=--=--__ _ 

SDG No: 35218 

Matrix: (soil/water) SOIL Lab Sample ID: 35218.05 

Sample Amt: 2g % Moisture 27.53 Date Received: 08/13/98 

Extraction Volume: 10ml Date Extracted: 08/15/98 

Extraction Method: SONC Date Analyzed: 08/18/98 

GPC Cleanup: (Y/N) N Dilution Factor: 2.00 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg) ug/kg 

2691-41-0 
121-82-4 
99-35-4 
99-65-0 
479-45-8 
98-95-3 
118-96-7 

I 1946-51-0 
1 35572-78-2 

) 
606-20-2 
121-14-2 

1 88-72-2 
1 99-99-0 
1 99-08-1 

HMX----------------------------
RDX-----------------------------
TNB----------------------------
DNB-----------------------------
TETRYL--------------------------
NB-----------------------------
TNT-----------------------------
4ADNT---------------------------
2ADNT---------------------------
26DNT---------------------------
24DNT---------------------------
2NT-----------------------------
4NT-----------------------------
3NT-----------------------------

12600 
12300 
250 
250 
650 
260 
250 
250 
250 
260 
250 
250 
250 
250 

1 _____ --- ________________________________________ __ 

SURROGATE AMOUNT SPIKED (ug/kg dry wt.) 
3,4-DNT 

FORM I 

-) 

2000 

Q 
RPDof ~D 

5~.c.o 

7>3. Y 
U 0 

U 0 

U C 
U 0 

U 0 
U 0 
U 0 
U 0 
U 0 
U 0 
U 0 
U 0 

34 



• 

• 

• 

LONG PLOT 

Injection F: <MC3> 5 5EX0814E,15,1 

sample name ••••••••••••••••••••••••••• : BIOM01307032FD 
Sample ID ••••••••••••••••••••••••••••• : 35218.05 
INST ID: IN13, COL. TYPE: ODS-II, ID: CARB-02, INJ:200,COL#1 

Acquired on 18-Aug-98 at 05:38:00 
Reported on 16-Sep-98 at 16:56:14 

10 20 

o 

5 
_d.=======----~-- HHX 

RDX 

10 

15 
4ADNT 

20 

25 
25.56 

30 

Page 1 

40 mV 

35 



) 

) 

Page 1 

INJECTION REPORT 

Injection F: <MC3> 5 5EXOS14E,15,1 

Acquired on lS-Aug-9S at 05:3S:00 
Modified on lS-Aug-S2 at 19:1S:3S 
Reported on 16-sep-9S at 16:55:43 

ANALYSIS INFORMATION 

Analysis ID ••••••• : EXP, GC200 
Analyst name •••••• : SS 
comment ••••••••••• : INST ID: IN13, COL. TYPE: ODS-II, ID: CARB-02,INJ:200,COL#1 
Number of samples.: 26 
Calibration file •• : 5EXOS14 
Method file ••••••• : EXPLOS 
Method title •••••• : SWS46-S330 

Last modified on l4-Sep-S2 at 09:11:00 
Last modified on 16-Sep-S2 at 16:12:1S 

SAMPLE INFORMATION 

Sample name ••••••••••••••••••••••••••• : BIOM01307032FD 
S amp 1 e ID.............. ••••••••••••••• : 35 21S • 05 
Sample type .••.•••••••••••••••••••.••• : Sample 
Sample amount ••••••.•••••••.•••••••••• : 2.0000 
Number of injections •••••••••••••••••• : 1 
Bottle Number ••••••••••••••••••.•••••• : 1 

Dilution factor amounts: 
PERCENT MOISTURE ...••••••..••••..••••• : 0.000 

User factors: 
Volume (mL) ••••••••••••••••••••••••••• : 10.000 
Dilution •••••••••••••••••••.•.•••••••• : 2.000 
Amount (g or mL) •••••••••••••••••••••• : 2.000 

PEAK INFORMATION 

Peak 
1 
2 
6 
7 

RT mins 
4.784 
7.168 

14.352 
15.637 

Total 
Residual 

H ht uV 
12584 

8444 
1047 

247 

22322 
2116 

Area uVs 
90617 

116635 
19928 
10342 

237522 
70186 

27183.387 
6784.824 
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• 

• 

LONG PLOT 

Injection F: <MC4> 1 lCN0911F,8,1 

Sample name ••••••••••••••••••••••••••• : BIOM01307032FO 
Sample IO •.••••.•••••••••••••••••••••• : 35218.05 
INST 10: INIO, COL. TYPE: METAS1L, IO: MET-Ol, 1NJ:100, UV 

Acquired on 14-Sep-98 at 00:48:35 
Reported on 16-Sep-98 at 16:29:12 

10 20 
I 

0 

5 HI'\)( 

Li :=:::::======- 7.48 

10 

15 

20 

I 

~ 13.16 : 3,4DNT 

17.00 
I"J 17.78 
,.t 17.98 

30 40 
I I 

Page 1 

5
J
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INJECTION REPORT 

Injection F: <MC4> 1 1CN0911F,8,1 

Acquired on 14-Sep-98 at 00:48:35 
Modified on 16-Sep-82 at 16:24:32 
Reported on 16-Sep-98 at 16:28:58 

ANALYSIS INFORMATION 

Analysis ID ••••••• : EXP, GC200 
Analyst name ••.••• : SS 
comment ••••••••••• : INST ID: IN10, COL. TYPE: METASIL, ID: MET-01,INJ:100, UV 
Number of samples.: 14 
Calibration file •• : 1CN0911A 
Method file ••••••. : LCCN 
Method title •••••• : SW846-8330 

Last modified on 16-Sep-82 at 16:26:00 
Last modified on 16-Sep-82 at 16:27:16 

SAMPLE INFORMATION 

Sample name ••••••••••••••••••••••••••• : BIOM01307032FD 
Sample ID •••••.•••.••••••••••••••••••• : 35218.05 
Sample type •••.••••••••••••••••••••••• : Sample 
Sample amount .•••••.•••••.•••••••••••• : 2.0000 
Number of injections •...•••••..••••••• : 1 
Bottle Number .••••.•..•••••••••••••••• : 1 

Dilution factor amounts: 
PERCENT MOI STURE •••.•..•••.••••••••••• : o. 000 

User factors: 
Volume (mL) ••••••••••••••••••••••••••• : 10.000 
Dilution .••.....••...••••••••..••••••• : 2.000 
Amount (g or mL) •••••••••••••••••••••• : 2. 000 

PEAK INFORMATION 

Peak RT mins 
1 4.736 
4 13.397 

Total 
Residual 

Hght uv 
10827 

1075 

11902 
8294 

Area uVs 
86517 
19120 

105638 
123065 

ug/Kg Peak name 
12202.706 HMX 

395.702 3,4DNT 

12598.408 
0.000 
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• 

• 

• 

LONG PLOT 

Injection F: <MC4> 1 lCN0911F,8,1 

Sample name ••••••••••••••••••••••••••• : BIOM01307032FD 
Sample ID •••••••••••••••••••••••••••.• : 35218.05 
INST ID: INIO, COL. TYPE: METASIL, ID: MET-Ol, INJ:IOO, UV 

Acquired on 14-Sep-98 
Reported on 16-Sep-98 

0 

5 

10 

15 

20 

10 

:£ 

I 
, 

-I > 13.16 : 24DNT 

I 17.00 
P<t 17.78 

Y 17.98 

at 00:48:35 
at 16:35:38 

20 30 40 
I I I 

4.74 
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Page 1 
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INJECTION REPORT 

Injection F: <MC4> 1 1CN0911F,8,1 

Acquired on 14-Sep-98 at 00:48:35 
Modified on 16-Sep-82 at 16:32:02 
Reported on 16-sep-98 at 16:35:24 

ANALYSIS INFORMATION 

Analysis 10 •••.••• : EXP, GC200 
Analyst name •••••• : SS 
comment •••••••.••• : INST 10: IN10, COL. TYPE: METASIL, 10: MET-01,INJ:100, UV 
Number of samples.: 14 
Calibration file •• : lCN0911B 
Method file ••••••• : LCCN 
Method title •••••• : SW846-8330 

Last modified on 16-Sep-82 at 16:33:04 
Last modified on 16-Sep-82 at 16:33:50 

SAMPLE INFORMATION 

Sample name .•••••••••.•••••••••••••••• : BIOM01307032FD 
Sample 10 •••••.•.•.••••••.•••••••••••• : 35218.05 
Sample type •••••••.••••••••••••••••••• : Sample 
Sample amount •..••••...•••••.••••••••• : 2.0000 
Number of injections •••.•••••••••••••• : 1 
Bottle Number •••••.••••••••••••••••••• : 1 

Dilution factor amounts: 
PERCENT MOISTURE ••.•.•••••••.••••••.•• : 0.000 

User factors: 
Volume (mL) ••••••••••••••••••••••••••• : 10.000 
Dilution ..•••••..•••••••••.•••.••••••. : 2.000 
Amount (g or mL) •••••••••••••••••••••• : 2.000 

PEAK INFORMATION 

Peak RT mins 
2 7.483 
4 13.397 

Total 
Residual 

Hght uV 
7234 
1075 

8309 
11887 

Area uVs 
100660 

19120 

119781 
108922 

ug/Kg Peak name 
13022.053 RDX 

901.902 24DNT 

13923.954 
0.000 
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1D 
EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO: 

SWL-TULSA Contract: 
1 

IBIOM01307032FD 
1 _______ ----

eab Name: 

Lab Code: SDG No: 35218 SWOK Case No:MKF-OH 

Matrix: (soil/water) SOIL Lab Sample ID: 35218.05 

Sample Amt: 2g % Moisture 27.53 Date Received: 08/13/98 

Extraction Volume: 10ml Date Extracted: 08/15/98 

Extraction Method: SONC Date Analyzed: 08/21/98 

GPC Cleanup: (Y/N) N Dilution Factor: 2.00 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg) ug/kg 

75-11-5 PETN---------------------------- 1 250 

• 

FORM I 

• 

Q 

IU 

r.<.PDof. FD 

o 
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Data file : F:\HPCHEM\LC4\DATA\082098\08209818.D 
Sample Name: 35218.05 1 
========================================================================== 
Injection Date 

~ample Name 
,cq Operator 

Acq. Method 
Analysis Method 
Last Changed 

PETN SOIL 

Fri, 21. Aug. 1998 
35218.05 
MP 

Seq Line 
Vial No. 
Inj. No. 
Inj. Vol. 

082098.M 
F:\HPCHEM\LC4\METHODS\082098.M 
Fri, 21. Aug. 1998, 10:58:13 am 

VWD1 A, Wavelength=210 nm (0820981D8209818.D) 

mAU 

300 

250 

200 

150 

~~ 
J 100 

~ 
50 

0 

0 5 10 15 20 25 

18 
18 

1 
200 J.Ll 

mir 

========================================================================== 
CUstomized Report: extstd.frp 

========================================================================== 
Sorted By Signal 
Calib. Data Modified 
Multiplier 

Fri, 21. Aug. 1998,10:57:25 am 
5.000000 

Dilution 
Uncalibrated Peaks 

2.000000 
not reported 

Signal Description VWD1 A, Wavelength=210 nm 

I RT I Type I 
[min] 

Area I Amt/Area I Amount 
[ug/Kg] 

Name 

~I O. 000 I I 0 . 00000 I 0 . 00000 I 0 . 00000 I PETN I 
l16.411 PBA 11.90877 0.00000 0.00000 

------------------------------------------------------------------
Totals: 0.00000 
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1D 
EXPLOSIVE ANALYSIS DATA SHEET 

I 

EPA SAMPLE NO: 

Name: SWL-TULSA Contract: IBIOM01307033 

Lab Code: SWOK Case No:MKF-OH 
I_~=-=-:=-=-:::--_-

SDG No: 35218 

Matrix: (soil/water) SOIL Lab Sample ID: 35218.06 

Sample Amt: 2g % Moisture 25.30 Date Received: 08/13/98 

Extraction Volume: 10ml Date Extracted: 08/15/98 

Extraction Method: SONC Date Analyzed: 08/18/98 

GPC Cleanup: (Y/N) N Dilution Factor: 2.00 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg) ug/kg 

I 
I 
I 
I 
I 
I 
I 
I .. 

2691-41-0 
121-82-4 
99-35-4 
99-65-0 
479-45-8 
98-95-3 
118-96-7 
1946-51-0 
35572-78-2 
606-20-2 
121-14-2 
88-72-2 
99-99-0 
99-08-1 

HMX----------------------------
RDX----------------------------
TNB----------------------------
DNB-----------------------------
TETRYL--------------------------
NB-----------------------------
TNT-----------------------------
4ADNT---------------------------
2ADNT---------------------------
26DNT---------------------------
24DNT---------------------------
2NT-----------------------------
4NT-----------------------------
3NT-----------------------------

SURROGATE AMOUNT SPIKED (ug/kg dry wt.) 
3,4-DNT 

FORM I 

• 

1230 
398 
250 
250 
650 
260 
250 
250 
250 
260 
250 
250 
250 
250 

2000 

J 
J 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

Q 

43 



) 

) 

LONG PLOT 

Injection F: <MC3> 5 5EX0814E,16,1 

Sample name ••••••••••••••••••••••••••• : BIOM01307033 
Sample ID ••••••••••••••••••••••••••••• : 35218.06 
INST ID: IN13, COL. TYPE: ODS-II, ID: CARB-02, INJ:200,COL#1 

Acquired on 18-Aug-98 at 06:22:45 
Reported on 16-Sep-98 at 16:58:24 

10 15 20 

o 

HHX 
5 

10 

15 

20 

25 

25 30 35 

Page 1 

40 45 mV 
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Page 1 

INJECTION REPORT 

Injection F: <MC3> 5 5EX0814E,16,1 

Acquired on 18-Aug-98 at 06:22:45 
Modified on 18-Aug-82 at 19:18:42 
Reported on 16-Sep-98 at 16:57:44 

ANALYSIS INFORMATION 

Analysis 10 ••••••• : EXP, GC200 
Analyst name •••••• : SS 
comment ••••••••••• : INST 10: INl3, COL. TYPE: ODS-II, 10: CARB-02,INJ:200,COLII 
Number of samples.: 26 
Calibration file •• : 5EX08l4 
Method file ••••••• : EXPLOS 
Method title •••••• : SW846-8330 

Last modified on 14-Sep-82 at 09:11:00 
Last modified on 16-Sep-82 at 16:12:18 

SAMPLE INFORMATION 

Sample name ••••••••••••••••••••••••••• : BIOM01307033 
Sample 10 ••••••••••.••.••••••.•••••••• : 35218.06 
Sample type •••.•••.••••••••••••••••••• : Sample 
Sample amount .••.••••••..•••••.••.•••• : 2.0000 
Number of injections .••••••..•••••.•.• : 1 
Bottle Number ••••••••••••••••••••••••• : 1 

Dilution factor amounts: 
PERCENT MOISTURE •••.•••••••••••••••••• : 0.000 

User factors: 
Volume (mL) ••••••••••••••••••••••••••• : 10.000 
Dilution .•..•..••••.•••••.•••••.••.•.• : 2.000 
Amount (g or mL) •••••••••••••••••••••• : 2.000 

PEAK INFORMATION 

Peak 
1 
2 
4 
5 

RT rnins 
4.795 
7.173 

14.357 
15.157 

Total 
Residual 

Hght uV 
1351 

298 
1063 

135 

2846 
262 

Area uVs 
8894 
3764 

19948 
5551 

38157 
6650 

ug/Kg Peak name 
1231.886 HMX:r 

397.861 RDX j" 
1707.874 3, 4DNT gS-

267.407 TNT 

3605.027 
702.909 
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LONG PLOT 

Injection F: <MC4> 1 1CN0911F,9,1 

Sample name ••••••••••.•••••••••••••••• : BIOM01307033 
Sample ID ••••••.•••••••••••••••••••••• : 35218.06 
INST ID: IN10, COL. TYPE: METASIL, IO: MET-01, INJ:100, UV 

Acquired on 14-sep-98 at 01:30:04 
Reported on 16-Sep-98 at 16:29:40 
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Page 1 

INJECTION REPORT 

Injection F: <MC4> 1 1CN0911F,9,1 

Acquired on 14-sep-98 at 01:30:04 
Modified on 16-Sep-82 at 16:27:08 
Reported on 16-Sep-98 at 16:29:26 

ANALYSIS INFORMATION 

Analysis 10 ••••••• : EXP, GC200 
Analyst name •••••• : SS 
comment ••••.•••.•• : INST 10: IN10, COL. TYPE: METASIL, ID: MET-01,INJ:100, UV 
Number of samples.: 14 
Calibration file •• : 1CN0911A 
Method file ••••••• : LCCN 
Method title •••••• : SW846-8330 

Last modified on 16-Sep-82 at 16:26:00 
Last modified on l6-Sep-82 at 16:27:16 

SAMPLE INFORMATION 

sample name •••••••••.•••••••••.••••••• : BIOM01307033 
Sample ID ..••.••••.•••••••••••.••••••• : 35218.06 
Sample type ..•••••.•.•••••••.••.•••••• : Sample 
Sample amount •••••••.•••.••••••••••••• : 2.0000 
Number of injections •••••••••••••••••• : 1 
Bottle Number •••••.••.•••••••••••••••• : 1 

Dilution factor amounts: 
PERCENT MOISTURE ••••••••.••••••••••••• : 0.000 

User factors: 
Volume (mL) ••••••••••••••••••••••••••• : 10.000 
Dilution ••.••••••••••••••••••••••••••• : 2.000 
Amount (g or mL) •••••••••••••••••••••• : 2.000 

PEAK INFORMATION 

Peak RT mins Hght uV Area uVs ug/Kg Peak name 
1 4.752 
3 13.429 

1255 
954 

9432 
16214 

1330.357 HMX 
335.549 3,4DNT 

Total 
Residual 

2208 
479 

25646 
12608 

1665.907 
0.000 
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LONG PLOT 

Injection F: <MC4> 1 lCN0911F,9,1 

Sample name ••••••••••••••••••••••••••• : BIOM01307033 
sample 10 •••••••.•.••••••••••••••••••• : 35218.06 
INST 10: INlO, COL. TYPE: METASIL, 10: MET-01, INJ:100, UV 

Acquired on l4-Sep-98 at 01:30:04 
Reported on l6-Sep-98 at 16:36:05 
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Page 1 

INJECTION REPORT 

Injection F: <MC4> 1 1CN0911F,9,1 

Acquired on 14-Sep-98 at 01:30:04 
Modified on 16-sep-82 at 16:32:20 
Reported on 16-Sep-98 at 16:35:51 

ANALYSIS INFORMATION 

Analysis 10 •.••••• : EXP, GC200 
Analyst name •••••• : SS 
comment •.•••.•.••• : INST 10: IN10, COL. TYPE: METASIL, 10: MET-01,INJ:100, UV 
Number of samples.: 14 
Calibration file •• : 1CN0911B 
Method file ••••••. : LCCN 
Method title •••••• : SW846-8330 

Last modified on 16-Sep-82 at 16:33:04 
Last modified on 16-Sep-82 at 16:33:50 

SAMPLE INFORMATION 

Sample name ••••••••••••••••••••••••••• : BIOM01307033 
Sample 10 •••.•.••...••.•••••.•.••.•.•• : 35218.06 
Sample type •.•••••.•.•••.••••••••••••• : Sample 
Sample amount •••••••.••••••••••••••••• : 2.0000 
Number of injections ••••.••••••.•••••• : 1 
Bottle Number •••.•••••••••••••.••••••• : 1 

Dilution factor amounts: 
PERCENT MOISTURE ••.••.•.••••••••••.••• : 0.000 

User factors: 
Volume (mL) ••••••••••••••••••••••••••• : 10.000 
Dilution •..••••.••••••.•.•.•.••••••••• : 2.000 
Amount (g or rnL) •••••••••••••••••••••• : 2.000 

PEAK INFORMATION 

Peak RT mins 
2 7.493 
3 13.429 

Total 
Residual 

Hght uV 
224 
954 

1178 
1510 

Area uVs 
2631 

16214 

18845 
19409 

ug/Kg Peak name 
340.336 RDX 
764.799 24DNT 

1105.135 
0.000 

49 



1D 
EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO: 

~b Name: SWL-TULSA Contract: 
1 
IBIOM01307033 
1 ______ _ 

Lab Code: SWOK Case No:MKF-OH SDG No: 35218 

Matrix: (soil/water) SOIL Lab Sample ID: 35218.06 

Sample Amt: 2g % Moisture 25.30 Date Received: 08/13/98 

Extraction Volume: 10ml Date Extracted: 08/15/98 

Extraction Method: SONC Date Analyzed: 08/21/98 

GPC Cleanup: (Y/N) N Dilution Factor: 2.00 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg) ug/kg 

75-11-5 PETN---------------------------- 1 250 

FORM I 

Q 

IU 
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Data file : F:\HPCHEM\LC4\DATA\082098\08209819.D 
Sample Name: 35218.06 1 
========================================================================== 
Injection Date 
Sample Name eCq Operator 

Acq. Method 
Analysis Method 
Last Changed 

PETN SOIL 

mAU 

300 

250 

200 

150 

100 

50 

0+---./ 

Fri, 21. Aug. 1998 
35218.06 
MP 

Seq Line 
Vial No. 
Inj. No. 
Inj. Vol. 

082098.M 
F:\HPCHEM\LC4\METHODS\082098.M 
Fri, 21. Aug. 1998, 10:58:13 am 

nm 

19 
19 

1 
200 JLl 

========================================================================== 
Customized Report: extstd.frp 

========================================================================== 
Sorted By Signal 
Calib. Data Modified 
Multiplier 
Dilution 
Uncalibrated Peaks 

Fri, 21. Aug. 1998,10:57:25 am 
5.000000 
2.000000 
not reported 

Signal Description VWD1 A, Wavelength=210 nm 

I RT I Type I 
[min] 

Area I Amt/Area I Amount 
rug/Kg] 

Name 

I O. 000 I I 0 . 00000 I 0 . 00000 I 0 . 00000 I PETN I 

•--------------------------------~--------------------------------
otals: 0.00000 

========================================================================== 
*** End of Report *** 
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1D 
EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO: 

~b Name: SWL-TULSA Contract: 
I 
IBIOM01307051 

Lab Code: 
I ____ ~~~----

SDG No: 35218 SWOK Case No:MKF-OH 

Matrix: (soil/water) SOIL Lab Sample ID: 35218.07 

Sample Amt: 2g % Moisture 36.43 Date Received: 08/13/98 

Extraction Volume: 10ml Date Extracted: 08/15/98 

Extraction Method: SONC Date Analyzed: 08/18/98 

GPC Cleanup: (Y/N) N Dilution Factor: 2.00 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg) ug/kg 

2691-41-0 HMX----------------------------- 2200 
121-82-4 RDX----------------------------- 1000 
99-35-4 TNB----------------------------- 250 
99-65-0 DNB----------------------------- 250 
479-45-8 TETRYL-------------------------- 650 
98-95-3 NB------------------------------ 260 
118-96-7 TNT----------------------------- 9710 

U 
U 
U 
U 
U 
U 

I 1946-51-0 4ADNT--------------------------- 250 U 

) 
35572-78-2 2ADNT--------------------------- 250 U 
606-20-2 26DNT--------------------------- 260 U 

I 121-14-2 24DNT--------------------------- 250 U 
I 88-72-2 2NT----------------------------- 250 U 
I 99-99-0 4NT----------------------------- 250 U 
I 99-08-1 3NT----------------------------- 250 U 
1------------- _____________________________________________ __ 

SURROGATE AMOUNT SPIKED (ug/kg dry wt.) 
3,4-DNT 

FORM I 

) 

2000 

Q 
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• 

• 

• 

LONG PLOT 

Injection F: <MC3> 5 5EX0814E,17,1 

sample name ••••••••••••••••••••••••••• : BIOM01307051 
Sample ID ••••••••••••••••••••••••••••• : 35218.07 
INST ID: IN13, COL. TYPE: ODS-II, ID: CARB-02, INJ:200,COL#1 

Acquired on 18-Aug-98 at 07:07:29 
Reported on 16-Sep-98 at 16:59:47 

10 20 30 

o 

4.20 : 4.26 

20 

40 50 

Page 1 

60 70 mV 
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) 

Page 1 

INJECTION REPORT 

Injection F: <MC3> 5 5EXOB14E,17,1 

Acquired on 1B-Aug-9B at 07:07:29 
Modified on 1B-Aug-B2 at 19:1B:46 
Reported on 16-Sep-9B at 16:59:01 

ANALYSIS INFORMATION 

Analysis 10 ••••••• : EXP, GC200 
Analyst name •••••• : SS 
comment ••••••••••• : INST 10: IN13, COL. TYPE: ODS-II, 10: CARB-02,INJ:200,COL#1 
Number of samples.: 26 
Calibration file •• : SEXOB14 
Method file ••••••• : EXPLOS 
Method title •••••• : SWB46-B330 

Last modified on 14-Sep-B2 at 09:11:00 
Last modified on 16-Sep-B2 at 16:12:1B 

SAMPLE INFORMATION 

Sample name ••••••••••••••••••••••••••• : BIOM013070S1 
Sample 10 .•.•••••••••••••••••••••••••• : 3521B. 07 
Sample type •.•••••.••••••••••••••••••• : Sample 
Sample amount •••••..•••.•••••••••.•••• : 2.0000 
Number of injections .••••••••••••••••• : 1 
Bottle Number •.••••••••••••••••••••••• : 1 

Dilution factor amounts: 
PERCENT MOISTURE •••••••••.•••••••••••• : 0.000 

User factors: 
Volume (mL) ••••••••••••••••••••••••••• : 10.000 
Dilution ..•.••.•••.••••••••••••••••••• : 2.000 
Amount (g or mL) •••••••••••••••••••••• : 2.000 

Peak 
3 
8 
9 

PEAK INFORMATION 

RT mins 
7.168 

14.373 
15.115 

Hght uV 
994 

1039 
8847 

Area uVs 
16181 
18956 

201672 

ug/Kg Peak name 
1710.453 RDX 
1622.979 3,4DNT BJ 
9714.428 TNT4I" 

Total 
Residual 

10880 
6925 

236809 
117162 

13047.861 
12384.992 
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LONG PLOT 

• Injection F: <MC4> 1 1CN0911F,10,1 

Sample name ••.••••.••••••••••••••••••• : BIOM01307051 
Sample IO •.••.•••••.••.••••••••••••••• : 35218.07 
INST IO: IN10, COL. TYPE: METASIL, IO: MET-01, INJ:100, UV 

Acquired on 14-Sep-98 at 02: 11: 33 
Reported on 16-Sep-98 at 16:30:07 

10 20 30 40 50 60 70 80 mV 
I 1 1 1 1 I I 

0 

5 

6.11 : 6.47 

) 

• 10 
-' 

P- 11.43 
TNT 

_ > 13.47 

15 14.83 
15.38 

l-i 

20 

• 
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INJECTION REPORT 

Injection F: <MC4> 1 1CN0911F,10,1 

Acquired on 14-Sep-98 at 02:11:33 
Modified on 16-Sep-82 at 16:26:50 
Reported on 16-Sep-98 at 16:29:53 

ANALYSIS INFORMATION 

Analysis ID ••••••• : EXP, GC200 
Analyst name •••••• : SS 
comment ••••••••••• : INST ID: IN10, COL. TYPE: METASIL, ID: MET-01,INJ:100, UV 
Number of samples.: 14 
Calibration file •• : 1CN0911A 
Method file ••••••• : LCCN 
Method title ..•••• : SW846-8330 

Last modified on 16-Sep-82 at 16:26:00 
Last modified on 16-Sep-S2 at 16:27:16 

SAMPLE INFORMATION 

Sample name •••••••.••••••••••••••••••• : BIOM01307051 
Sample ID •.•••••••••••.••••••••••••••• : 35218.07 
Sample type .•••••••••.•••••••••••••••• : Sample 
Sample amount •.••••••••••••••••••••••• : 2.0000 
Number of injections •••••.•••••••••••• : 1 
Bott le Number •.•.••.•.•.••••.••.•••••• : 1 

Dilution factor amounts: 
PERCENT MOISTURE •••••••••.•••••••••••• : 0.000 

User factors: 
Volume (rnL) ••••••••••••••••••••••••••• : 10.000 
Dilution ••.•••••.•.••••.•.••••••••••.• : 2.000 
Amount (g or rnL) •••••••••••••••••••••• : 2. 000 

PEAK INFORMATION 

Peak RT mins Hght uV Area uVs ug/Kg Peak name 
3 11. 024 10800 152134 7122.359 TNT 

Total 
Residual 

10800 
3596 

152134 
62214 

7122.359 
0.000 
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• 

LONG PLOT 

Injection F: <MC4> 1 lCN0911F,10,1 

Sample name .•••••••••••••••••••••••••• : BIOM01307051 
Sample 10 •••••••••••••.••••••••••••••• : 35218.07 
INST 10: IN10, COL. TYPE: METASIL, 10: MET-Ol, INJ:100, UV 

Acquired on 14-Sep-98 at 02:11:33 
Reported on 16-Sep-98 at 16:36:32 

10 20 30 40 50 ~ I I I I 
0 

5 

6.11 6.47 

20 

Page 1 

~o 80 mV 
I 
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INJECTION REPORT 

Injection F: <MC4> 1 lCN0911F,10,1 

Acquired on 14-Sep-98 at 02:11:33 
Modified on 16-Sep-82 at 16:33:36 
Reported on 16-Sep-98 at 16:36:18 

ANALYSIS INFORMATION 

Analysis ID ••••••• : EXP, GC200 
Analyst name •••••• : SS 
comment •••..••.••• : INST ID: IN10, COL. TYPE: METASIL, ID: MET-Ol,INJ:l00, UV 
Number of samples.: 14 
Calibration file •• : lCN0911B 
Method file ••••••• : LCCN 
Method title ••.••• : SW846-8330 

Last modified on 16-Sep-82 at 16:33:04 
Last modified on 16-Sep-82 at 16:33:50 

SAMPLE INFORMATION 

Sample name ••••••••••••••••••••••••••• : BIOM01307051 
Sample ID •.••••••••.•••••••••••••••••• : 35218.07 
Sample type ••.•.•..••.•••••••••••••••• : Sample 
Sample amount •.•••••••.••••••••••••••• : 2.0000 
Number of injections •••••••••••••••••• : 1 
Bottle Number ••••...•••••••••••••••••• : 1 

Dilution factor amounts: 
PERCENT MOISTURE ••..•••••••••••••••••• : 0.000 

User factors: 
Volume (mL) ••••••••••••••••••••••••••• : 10.000 
Dilution .••.•••••••••••.•••••••••.•••• : 2.000 
Amount (g or mL) •••••••••••••••••••••• : 2.000 

PEAK INFORMATION 

Peak 
5 
6 
7 

RT mins 
13.467 
14.827 
15.376 

Total 
Residual 

Hght uV 
996 
105 
158 

1260 
13136 

Area uVs 
16362 

1767 
4117 

22246 
192101 

ug/Kg Peak name 
771. 810 24DNT 
164.093 4ADNT 
258.412 2ADNT 

1194.314 
0.000 
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1D 
EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO: 

eab Name: SWL-TULSA Contract: 
1 

IBIOM01307051 

Lab Code: 
I __ ~".--,...--_-

SDG No: 35218 SWOK Case No:MKF-OH 

Matrix: (soil/water) SOIL Lab Sample ID: 35218.07 

Sample Arnt: 2g % Moisture 36.43 Date Received: 08/13/98 

Extraction Volume: 10ml Date Extracted: 08/15/98 

Extraction Method: SONC Date Analyzed: 08/21/98 

GPC Cleanup: (Y/N) N Dilution Factor: 2.00 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg) ug/kg 

75-11-5 PETN---------------------------- 1 250 

e 

FORM I 

e 

Q 

IU 
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Data file : F:\HPCHEM\LC4\DATA\082098\08209822.D 
Sample Name: 35218.07 1 
========================================================================== 
Injection Date 
Sample Name .lcq Operator 

Acq. Method 
Analysis Method 
Last Changed 

PETN SOIL 

Fri, 21. Aug. 1998 
35218.07 
MP 

Seq Line 
Vial No. 
Inj. No. 
Inj. Vol. 

082098.M 
F:\HPCHEM\LC4\METHODS\082098.M 
Fri, 21. Aug. 1998, 10:58:13 am 

VW01 A, Wavelength=210 nm (082098\08209822.0) 

mAU 

800 

~ 

600 

400 

~~ 
~ 

200 

0 

0 5 10 15 20 25 

22 
22 

1 
200 III 

mir 

========================================================================== 
Customized Report: extstd.frp 

========================================================================== 
Sorted By Signal 
Calib. Data Modified 
Multiplier 
Dilution 
Uncalibrated Peaks 

Fri, 21. Aug. 1998,10:57:25 am 
5.000000 
2.000000 
not reported 

Signal Description VWD1 A, Wavelength=210 nm 

I RT I Type I 
[min] 

Area I Amt/Area I Amount 
rug/Kg] 

Name 

I O. 000 I I 0 . 00000 I 0 . 00000 I 0 . 00000 I PETN I 
~-----------------------------------------------------------------
Aotals: 0 .00000 

======================================================~=================== 

*** End of Report *** 60 
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1D 
EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO: 

SWL-TULSA Contract: 
I 
IBIOM01307052 
1 ____________ __ 

411rab Name: 

Lab Code: SWOK Case No:MKF-OH SDG No: 35218 

Matrix: (soil/water) SOIL Lab Sample ID: 35218.08 

Sample Arnt: 2g % Moisture 33.05 Date Received: 08/13/98 

Extraction Volume: 10ml Date Extracted: 08/15/98 

Extraction Method: SONC Date Analyzed: 08/18/98 

GPC Cleanup: (Y/N) N Dilution Factor: 2.00 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg) ug/kg 

I 2691-41-0 HMX----------------------------- 2200 IU 
I 121-82-4 RDX----------------------------- 1000 IU 
I 99-35-4 TNB----------------------------- 250 IU 
I 99-65-0 DNB----------------------------- 250 IU 
I 479-45-8 TETRYL-------------------------- 650 IU 
I 98-95-3 NB------------------------------ 260 IU 
I 118-96-7 TNT----------------------------- 250 IU 
I 1946-51-0 4ADNT--------------------------- 250 IU 
I 35572-78-2 2ADNT--------------------------- 250 IU 

• 
606-20-2 26DNT--------------------------- 260 IU 
121-14-2 24DNT--------------------------- 250 IU 

I 88-72-2 2NT----------------------------- 250 IU 
I 99-99-0 4NT----------------------------- 250 IU 
I 99-08-1 3NT----------------------------- 250 IU 
1------------- _______________________________________________ 1 

SURROGATE AMOUNT SPIKED (ug/kg dry wt.) 
3,4-DNT 

FORM I 

• 

2000 

Q 
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LONG PLOT 

Injection F: <MC3> 5 5EX0814E,18,1 

Sample name ••••••••••••••••••••••••••• : BIOM01307052 
Sample ID ••••••••••••••••••••••••••••• : 35218.08 
INST ID: IN13, COL. TYPE: ODS-II, ID: CARB-02, INJ:200,COL#1 

Acquired on 18-Aug-98 at 07:52:14 
Reported on 18-Aug-98 at 19:34:22 

Page 1 
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INJECTION REPORT 

Injection F: <MC3> 5 5EX0814E,18,1 

Acquired on 18-Aug-98 at 07:52:14 
Modified on 18-Aug-82 at 19:18:52 
Reported on 18-Aug-98 at 19:28:18 

ANALYSIS INFORMATION 

Analysis ID ••••••• : EXP, GC200 
Analyst name •••••• : SS 
comment ••••••••••• : INST ID: IN13, COL. TYPE: ODS-II, ID: CARB-02,INJ:200,COL#1 
Number of samples.: 26 
Calibration file •• : 5EX0814 
Method file ••••••• : EXPLOS 
Method title •••••• : SW846-8330 

Last modified on l8-Aug-82 at 19:18:06 
Last modified on l8-Aug-82 at 19:17:36 

SAMPLE INFORMATION 

Sample name ••••••••••••••••••••••••••• : BIOM01307052 
Sample ID •............................ : 35218.08 
Sample type ........................... : Sample 
Sample amount ••••••••••••••••••••••••• : 2.0000 
Number of injections •••••••••••••••••• : 1 
Bottle Number ......................... : 1 

Dilution factor amounts: 
PERCENT MOISTURE ..•••••••••••••.•••••• : 0.000 

User factors: 
Volume (mL) ••••••••••••••••••••••••••• : 10.000 
Dilution ••.•••••••••.••••••••••••••••• : 2.000 
Amount (g or mL) •••••••••••••••••••••• : 2.000 

PEAK INFORMATION 

Peak RT mins 
1 4.789 
3 14.368 

Total 
Residual 

Hght uV 
386 

1066 

1452 
800 

Area uVs 
2032 

19856 

21888 
22780 

ug/Kg Peak name 
281. 499 HMX 

1699.969 3, 4DNT &s-

1981.469 
2634.978 
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1D 
EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO: 

.)ab Name: SWL-TULSA Contract: 
1 
IBIOM01307052 
1 

Lab Code: SWOK Case No:MKF-OH S DG No: ---::-35=-2::-"1,....,8:----

Matrix: (soil/water) SOIL Lab Sample ID: 35218.08 

Sample Amt: 2g % Moisture 33.05 Date Received: 08/13/98 

Extraction Volume: 10ml Date Extracted: 08/15/98 

Extraction Method: SONC Date Analyzed: 08/21/98 

GPC Cleanup: (Y/N) N Dilution Factor: 2.00 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg) ug/kg 

75-11-5 PETN---------------------------- 1 250 

) 

FORM I 

) 

Q 

IU 
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Data file : F:\HPCHEM\LC4\DATA\082098\08209823.D 
Sample Name: 35218.08 1 
========================================================================== 
Injection Date 
Sample Name eCq Operator 

Acq. Method 
Analysis Method 
Last Changed 

PETN SOIL 

mAU 

500 

400 

300 

200 

100 

0-+-----' 

Fri, 21. Aug. 1998 
35218.08 
MP 

Seq Line 
Vial No. 
Inj. No. 
Inj. Vol. 

082098.M 
F:\HPCHEM\LC4\METHODS\082098.M 
Fri, 21. Aug. 1998, 10:58:13 am 

23 
23 

1 
200 f.Ll 

========================================================================== 
Customized Report: extstd.frp 

========================================================================== 
Sorted By Signal 
Calib. Data Modified 
Multiplier 
Dilution 
Uncalibrated Peaks 

Fri, 21. Aug. 1998,10:57:25 am 
5.000000 
2.000000 
not reported 

Signal Description VWD1 A, Wavelength=210 nm 

I RT I Type I 
[min] 

Area I Amt/Area I Amount 
[ug/Kg] 

Name 

I O. 000 I I 0 . 00000 I 0 . 00000 I 0 . 00000 I PETN I 
~:-----------------------------------------------------------------
~otals: 0.00000 

========================================================================== 
*** End of Report *** 

LC4 Fri, 21. Aug. 1998 11:03:03 am 
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.J-ab Name: 

1D 
EXPLOSIVE ANALYSIS DATA SHEET 

SWL-TULSA Contract: 

EPA SAMPLE NO: 

1 

IBIOM01307053 
1 ______ _ 

Lab Code: SWOK Case No:MKF-OH SDG No: 35218 

Matrix: (soil/water) SOIL Lab Sample ID: 35218.09 

Sample .Arnt: 2g % Moisture 27.22 Date Received: 08/13/98 

Extraction Volume: 10ml Date Extracted: 08/15/98 

Extraction Method: SONC Date Analyzed: 08/18/98 

GPC Cleanup: (Y/N) N Dilution Factor: 2.00 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg) ug/kg 

1 
1 
1 
1 
1 
1 
1 
1 

l 

2691-41-0 
121-82-4 
99-35-4 
99-65-0 
479-45-8 
98-95-3 
118-96-7 
1946-51-0 
35572-78-2 
606-20-2 
121-14-2 
88-72-2 
99-99-0 
99-08-1 

HMX----------------------------
RDX----------------------------
TNB----------------------------
DNB-----------------------------
TETRYL--------------------------
NB-----------------------------
TNT-----------------------------
4ADNT---------------------------
2ADNT---------------------------
26DNT---------------------------
24DNT---------------------------
2NT-----------------------------
4NT-----------------------------
3NT-----------------------------

SURROGATE AMOUNT SPIKED (ug/kg dry wt.) 
3,4-DNT 

FORM I 

) 

2200 
1000 
250 
250 
650 
260 
250 
250 
250 
260 
250 
250 
250 
250 

2000 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

Q 

66 



• 
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• 

LONG PLOT 

Injection F: <MC3> 5 SEX0814E,21,1 

Sample name ••••••••••••••••••••••••••• : BIOM013070S3 
Sample ID ••••••••••••••••••••••••••••• : 35218.09 
INST ID: IN13, COL. TYPE: ODS-II, ID: CARB-02, INJ:200,COL#1 

Acquired on 18-Aug-98 at 10:06:31 
Reported on 18-Aug-98 at 19:34:49 

o 

5 

10 

15 

20 

25 

10 

3,4DNT 
15.38 
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INJECTION REPORT 

Injection F: <MC3> 5 5EXOS14E,21,1 

Acquired on 18-Aug-98 at 10:06:31 
Modified on 18-Aug-S2 at 19:18:56 
Reported on 18-Aug-9S at 19:2S:31 

ANALYSIS INFORMATION 

Analysis ID ••••••• : EXP, GC200 
Analyst name •••••• : SS 
comment ••••••••••• : INST ID: IN13, COL. TYPE: ODS-II, ID: CARB-02,INJ:200,COL#1 
Number of samples.: 26 
Calibration file •• : SEX0814 
Method file ••••••• : EXPLOS 
Method title •••••• : SWS46-S330 

Last modified on 18-Aug-82 at 19:18:06 
Last modified on lS-Aug-82 at 19:17:36 

SAMPLE INFORMATION 

Sample name ••••••••••••••••••••••••••• : BIOM013070S3 
Sample ID ••••••••••••••••••••••••••••• : 3521S. 09 
sample type ••••••••••••••••••••••••••• : Sample 
Sample amount ......................... : 2.0000 
Number of injections •••••••••••••••••• : 1 
Bottle Number ••••••••••••••••••••••••• : 1 

Dilution factor amounts: 
PERCENT MOISTURE •••••••••••••••••••••• : 0.000 

User factors: 
Volume (mL) ••••••••••••••••••••••••••• : 10.000 
Dilution •••••••••••••••••••••••••••••• : 2.000 
Amount (g or mL) •••••••••••••••••••••• : 2.000 

PEAK INFORMATION 

Peak RT mins 
1 4.779 
4 14.320 

Total 
Residual 

Hght uV 
256 

1045 

1301 
858 

Area uVs 
1507 

19620 

21127 
23506 

ug/Kg Peak name 
208.768 HMX 

1679.797 3,4DNT g~ 

1888.564 
2987.249 
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ID 
EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO: 

Name: SWL-TULSA Contract: 
1 
IBIOM01307053 
1 ______ _ 

Lab Code: SWOK Case No:MKF-OH SDG No: 35218 

Matrix: (soil/water) SOIL Lab Sample ID: 35218.09 

Sample Amt: 2g % Moisture 27.22 Date Received: 08/13/98 

Extraction Volume: 10ml Date Extracted: 08/15/98 

Extraction Method: SONC Date Analyzed: 08/21/98 

GPC Cleanup: (Y/N) N Dilution Factor: 2.00 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg) ug/kg 

75-11-5 PETN---------------------------- 1 250 

• 

FORM I 

• 

Q 

IU 
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Data file : F:\HPCHEM\LC4\DATA\082098\08209824.D 
Sample Name: 35218.09 1 
========================================================================== 
Injection Date 
Sample Name 

..,J-cq Operator 

Acq. Method 
Analysis Method 
Last Changed 

PETN SOIL 

Fri, 21. Aug. 1998 
35218.09 
MP 

Seq Line 
Vial No. 
Inj. No. 
Inj. Vol. 

082098.M 
F:\HPCHEM\LC4\METHODS\082098.M 
Fri, 21. Aug. 1998, 10:58:13 am 

VW01 A. Wavelength=210 nm (082098\08209824.0) 

mAU 

300 

250 

200 

150 

~t 100 

50 

0 

0 5 10 15 20 25 

24 
24 

1 
200 JLl 

min 

========================================================================== 
Customized Report: extstd.frp 

========================================================================== 
Sorted By Signal 
Calib. Data Modified 
Multiplier 
Dilution 
Uncalibrated Peaks 

Fri, 21. Aug. 1998,10:57:25 am 
5.000000 
2.000000 
not reported 

Signal Description VWD1 A, Wavelength=210 nm 

I RT I Type I 
[min] 

Area I Amt/Area I Amount 
[ug/Kg] 

Name 

I O. 000 I I 0 . 00000 I 0 . 00000 I 0 . 00000 I PETN I 
~-----------------------------------------------------------------

~otals: 0.00000 

========================================================================== 
*** End of Report *** 70 

LC4 Fri, 21. Aug. 1998 11:04:43 am Page 1 of 1 



eab Name: 

Lab Code: 

1D 
EXPLOSIVE ANALYSIS DATA SHEET 

SWL-TULSA Contract: 

EPA SAMPLE NO: 

1 
IBIOM01307071 

SWOK Case No:MKF-OH 
1 __ -::-=-_.,--__ 

SDG No: 35218 

Matrix: (soil/water) SOIL Lab Sample ID: 35218.10 

Sample Amt: 2g % Moisture 30.35 Date Received: 08/13/98 

Extraction Volume: 10ml Date Extracted: 08/15/98 

Extraction Method: SONC Date Analyzed: 08/18/98 

GPC Cleanup: (Y/N) N Dilution Factor: 2.00 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg) ug/kg 

2691-41-0 
121-82-4 
99-35-4 
99-65-0 
479-45-8 
98-95-3 
118-96-7 

1 1946-51-0 
1 35572-78-2 

• 
606-20-2 
121-14-2 

1 88-72-2 
1 99-99-0 
1 99-08-1 

HMX----------------------------
RDX----------------------------
TNB----------------------------
DNB-----------------------------
TETRYL--------------------------
NB-----------------------------
TNT-----------------------------
4ADNT---------------------------
2ADNT---------------------------
26DNT---------------------------
24DNT---------------------------
2NT-----------------------------
4NT-----------------------------
3NT-----------------------------

2200 
1000 
250 
250 
650 
260 
250 
250 
250 
260 
250 
250 
250 
250 

1 ______ - ___________________________________________ __ 

SURROGATE AMOUNT SPIKED (ug/kg dry wt.) 
3,4-DNT 

FORM I 

• 

2000 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

Q 
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} 

LONG PLOT 

Injection F: <MC3> 5 SEX0814E,22,1 

Sample name ••••••••••••••••••••••••••• : BIOM01307071 
Sample ID ••••••••••••••••••••••••••••• : 35218.10 
INST ID: IN13, COL. TYPE: ODS-II, ID: CARB-02, INJ:200,COL#1 

Acquired on 18-Aug-98 at 10:51:24 
Reported on 18-Aug-98 at 19:36:46 
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INJECTION REPORT 

Injection F: <MC3> 5 5EX0814E,22,1 

Acquired on 18-Aug-98 at 10:51:24 
Modified on 18-Aug-82 at 19:19:02 
Reported on 18-Aug-98 at 19:28:44 

ANALYSIS INFORMATION 

Analysis 10 ••••••• : EXP, GC200 
Analyst name •••••• : SS 
comment ••••••••••• : INST 10: IN13, COL. TYPE: ODS-II, 10: CARB-02,INJ:200,COLl1 
Number of samples.: 26 
Calibration file •• : 5EX0814 
Method file ••••••• : EXPLOS 
Method title •••••• : SW846-8330 

Last modified on 18-Aug-82 at 19:18:06 
Last modified on 18-Aug-82 at 19:17:36 

SAMPLE INFORMATION 

Sample name ••••••••••••••••••••••••••• : BIOM01307071 
Sample 10 ••••••••••••••••••••••••••••• : 35218.10 
Sample type ........................... : Sample 
Sample amount ......................... : 2.0000 
Number of injections •••••••••••••••••• : 1 
Bottle Number ......................... : 1 

Dilution factor amounts: 
PERCENT MOISTURE •••••••••••••••••••••• : 0.000 

User factors: 
Volume (mL) ••••••••••••••••••••••••••• : 10.000 
Dilution •••••••••••••••••••••••••••••• : 2.000 
Amount (g or mL) •••••••••••••••••••••• : 2. 000 

PEAK INFORMATION 

Peak RT rnins 
1 7.152 
4 14.325 

Total 
Residual 

Hght uV 
185 

1024 

1210 
2824 

Area uVs 
5207 

18985 

24191 
79929 

ug/Kg Peak name 
550.401 RDX 

1625.386 3, 4DNT ~I 

2175.787 
8175.791 
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1D 
EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO: 

,)ab Name: SWL-TULSA Contract: 
1 
IBIOM01307071 

Lab Code: 
I __ ~--__ -

SDG No: 35218 SWOK Case No:MKF-OH 

Matrix: (soil/water) SOIL Lab Sample ID: 35218.10 

Sample Amt: 2g % Moisture 30.35 Date Received: 08/13/98 

Extraction Volume: 10ml Date Extracted: 08/15/98 

Extraction Method: SONC Date Analyzed: 08/21/98 

GPC Cleanup: (Y/N) N Dilution Factor: 2.00 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg) ug/kg 

75-11-5 PETN---------------------------- 1 250 

) 

FORM I 

) 

Q 

IU 
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Data file : F:\HPCHEM\LC4\DATA\082098\08209825.D 
Sample Name: 35218.10 1 
========================================================================== 
Injection Date 

• 

samPle Name 
cq Operator 

Acq. Method 
Analysis Method 
Last Changed 

PETN SOIL 

mAU 
450 

400 

350 

300 

250 

200 

150 

100 

50 

0-1---.../ 

Fri, 21. Aug. 1998 
35218.10 
MP 

Seq Line 
Vial No . 
Inj. No. 
Inj. Vol. 

082098.M 
F:\HPCHEM\LC4\METHODS\082098.M 
Fri, 21. Aug. 1998, 10:58:13 am 

25 
25 

1 
200 p.l 

========================================================================== 
Customized Report: extstd.frp 

========================================================================== 
Sorted By Signal 
Calib. Data Modified 
Multiplier 
Dilution 
Uncalibrated Peaks 

Fri, 21. Aug. 1998,10:57:25 am 
5.000000 
2.000000 
not reported 

Signal Description VWD1 A, Wavelength=210 nm 

I RT I Type I 
[min] 

Area I Amt/Area I Amount 
rug/Kg] 

Name 

I O. 000 I I 0 . 00000 I 0 . 00000 I 0 . 00000 I PETN I • -- -- - - --- - - - - ----- -- - - - - ---- - -- -'- -- -- -- - ---- -- - ------------ - - - ---
Totals: 0.00000 

========================================================================== 
*** End of Report *** 75 

LC4 Fri, 21. Aug. 1998 11:03:25 am Page 1 of 1 



.Jab Name: 

Lab Code: 

1D 
EXPLOSIVE ANALYSIS DATA SHEET 

SWL-TULSA Contract: 

EPA SAMPLE NO: 

1 

IBIOM01307072 
1 ______ _ 

SWOK Case No:MKF-OH SDG No: 35218 

Matrix: (soil/water) SOIL Lab Sample ID: 35218.11 

Sample Amt: 2g % Moisture 22.76 Date Received: 08/13/98 

Extraction Volume: 10ml Date Extracted: 08/15/98 

Extraction Method: SONC Date Analyzed: 08/18/98 

GPC Cleanup: (Y/N) N Dilution Factor: 2.00 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg) ug/kg 

2691-41-0 
121-82-4 
99-35-4 
99-65-0 
479-45-8 
98-95-3 
118-96-7 

1 1946-51-0 
1 35572-78-2 

J 606-20-2 
121-14-2 

1 88-72-2 
1 99-99-0 
1 99-08-1 

HMX----------------------------
RDX----------------------------
TNB----------------------------
DNB----------------------------
TETRYL-------------------------
NB-----------------------------
TNT-----------------------------
4ADNT---------------------------
2ADNT---------------------------
26DNT---------------------------
24DNT---------------------------
2NT-----------------------------
4NT-----------------------------
3NT-----------------------------

4610 
1250 
250 
250 
650 
260 
250 
704 
250 
260 
250 
250 
250 
250 

1--_____ - ________________________________________ __ 

SURROGATE AMOUNT SPIKED (ug/kg dry wt.) 
3,4-DNT 

FORM I 

2000 

U 
U 
U 
U 
U 
P 
U 
U 
U 
U 
U 
U 

Q 
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• 

• 

LONG PLOT 

Injection F: <MC3> 5 5EX0814E,23,1 

Sample name ••••••••••••••••••••••••••• : BIOM01307072 
Sample ID ••••••••••••••••••••••••••••• : 35218.11 
INST ID: IN13, COL. TYPE: ODS-II, ID: CARB-02, INJ:200,COL#1 

Acquired on 18-Aug-98 at 11:36:04 
Reported on 18-Aug-98 at 19:36:59 

~x 
5 

10 

15 
4ADNT 

20 

25 
25.51 

Page 1 
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INJECTION REPORT 

Injection F: <MC3> 5 5EXOS14E,23,1 

Acquired on lS-Aug-9S at 11:36:04 
Modified on lS-Aug-S2 at 19:19:04 
Reported on lS-Aug-9S at 19:2S:57 

ANALYSIS INFORMATION 

Analysis 10 ••••••• : EXP, GC200 
Analyst name •••••• : SS 
comment ••••••••••• : INST 10: IN13, COL. TYPE: ODS-II, 10: CARB-02,INJ:200,COL#1 
Number of samples.: 26 
Calibration file •• : 5EXOS14 
Method file ••••••• : EXPLOS 
Method title •••••• : SWS46-S330 

Last modified on lS-Aug-S2 at 19:1S:06 
Last modified on lS-Aug-S2 at 19:17:36 

SAMPLE INFORMATION 

Sample name ••••••••••••••••••••••••••• : BIOM01307072 
Sample 10 ••••••••••••••••••••••••••••• : 3521S.11 
Sample type ••••••••••••••••••••••••••• : sample 
Sample amount ......................... : 2 • 0000 
Number of injections •••••••••••••••••• : 1 
Bottle Number ......................... : 1 

Dilution factor amounts: 
PERCENT MOISTURE •••••••••••••••••••••• : 0.000 

User factors: 
Volume (mL) ••••••••••••••••••••••••••• : 10.000 
Dilution •••••••••••••••••••••••••••••• : 2.000 
Amount (g or mL) •••••••••••••••••••••• : 2. 000 

PEAK INFORMATION 

Peak RT mins Hght uV Area uVs 
1 4.773 4760 33302 
2 7.147 831 11834 
6 14.315 1070 20526 
7 15.536 301 12204 

Total 6962 77866 
Residual 1817 55425 

ug/Kg 
4612.407 
1250.943 
1757.402 

704.598 

8325.350 
4985.148 

Peak name 
HMX-*' 
RDX+ 
3,4DNT 88 
4ADNT*"f' 
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• LONG PLOT 

Injection F: <MC4> 1 1CN0911F,11,1 

Sample name •••.••••••••••••••••••••••• : BIOM01307072 
Sample 10 ••••••••••••••••••••••••••••• : 35218.11 
INST 10: INlO, COL. TYPE: METASIL, IO: MET-Ol, INJ:lOO, UV 

Acquired on 14-Sep-98 at 02:53:02 
Reported on 16-Sep-98 at 16:30:33 

10 15 20 

o 

5 HHX 

25 30 35 
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15 
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• 
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INJECTION REPORT 

Injection F: <MC4> 1 1CN0911F,11,1 

Acquired on 14-Sep-98 at 02:53:02 
Modified on 16-Sep-82 at 16:26:52 
Reported on 16-Sep-98 at 16:30:20 

ANALYSIS INFORMATION 

Analysis 10 ••••••• : EXP, GC200 
Analyst name •••••• : SS 
Comment ••••••••••• : INST 10: IN10, COL. TYPE: METASIL, 10: MET-01,INJ:100, UV 
Number of samples.: 14 
Calibration file •• : 1CN0911A 
Method file ••••••• : LCCN 
Method title ••.••• : SW846-8330 

Last modified on 16-sep-82 at 16:26:00 
Last modified on 16-Sep-82 at 16:27:16 

SAMPLE INFORMATION 

Sample name ••••••••••••••••••••••••••• : BIOM01307072 
sample ID ••••••••••••••••••••••••••••• : 35218.11 
Sample type .••••••.••••••.•••••••••••• : Sample 
Sample amount •..•..•.•••••.••••.•••••• : 2.0000 
Number of injections .••••••••••••••••• : 1 
Bottle Number •••••••••••••.••••••••••• : 1 

Dilution factor amounts: 
PERCENT MOISTURE ••••.•.••••.•.••••.••• : 0.000 

User factors: 
Volume (mL) ••••••••••••••••••••••••••• : 10.000 
Dilution .•.•••••••..•.•••.••••••.••••• : 2.000 
Amount (g or mL) •••••••••••••••••••••• : 2.000 

PEAK INFORMATION 

Peak RT mins 
1 4.747 
6 13.419 

Total 
Residual 

Hght uV 
4118 

991 

5109 
3099 

Area uVs 
32444 
16500 

48944 
84817 

ug/Kg Peak name 
4576.050 HMX 

341. 478 3,4DNT 

4917.529 
0.000 
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• 

LONG PLOT 

Injection F: <MC4> 1 1CN0911F,11,1 

Sample name •••••••.••••••••••••••••••• : BIOM01307072 
Sample ID •.••••••••••••.••.••••••••••• : 35218.11 
INST ID: IN10, COL. TYPE: METASIL, ID: MET-01, INJ:100, UV 

Acquired on 14-Sep-98 at 02:53:02 
Reported on 16-Sep-98 at 16:37:01 

10 15 20 

o 

5 4.75 

10 

11.32 

24DNT 

15 

16.15 
16.56 : 16.87 

17.99 

20 

25 30 35 
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INJECTION REPORT 

Injection F: <MC4> 1 1CN0911F,11,1 

Acquired on 14-Sep-98 at 02:53:02 
Modified on 16-Sep-82 at 16:33:40 
Reported on 16-Sep-98 at 16:36:45 

ANALYSIS INFORMATION 

Analysis ID .•••••• : EXP, GC200 
Analyst name •••••• : SS 
comment ••••••••••• : INST ID: IN10, COL. TYPE: METASIL, ID: MET-01,INJ:100, UV 
Number of samples.: 14 
Calibration file •• : 1CN0911B 
Method file ••••••• : LCCN 
Method title •••••• : SW846-8330 

Last modified on 16-Sep-82 at 16:33:04 
Last modified on 16-Sep-82 at 16:33:50 

SAMPLE INFORMATION 

sample name •••••••.••••••••••••••••••• : BIOM01307072 
Sample ID •.•••••.•••••••...••••••••••• : 35218.11 
Sample type ••••••••••••••••••••••••••• : Sample 
Sample amount ••••••••••••••••••••••••• : 2.0000 
Number of injections •••.•••••••••••••• : 1 
Bottle Number •••••••••.••••••••••••••• : 1 

Dilution factor amounts: 
PERCENT MOl STURE •••••••••••••••••••••• : 0.000 

User factors: 
Volume (mL) ••••••••••••••••••••••••••• : 10.000 
Dilution .••••••••••••••.••••••.••••••• : 2.000 
Amount (g or mL) •••••••••••••••••••••• : 2.000 

PEAK INFORMATION 

Peak 
2 
3 
6 
7 

RT mins 
7.488 
9.088 

13.419 
14.768 

Total 
Residual 

Hght uV 
684 
229 
991 
117 

2021 
6188 

Area uVs 
9323 
4048 

16500 
2635 

32506 
101255 

ug/Kg Peak name 
1206.050 RDX 

176.250 DNB 
778.313 24DNT 
244.643 4ADNT 

2405.257 
0.000 
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1D 
EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO: .b Name: SWL-TULSA Contract: 

1 

IBIOM01307072 

Lab Code: 
I __ ~~ __ -

SDG No: 35218 SWOK Case No:MKF-OH 

Matrix: (soil/water) SOIL Lab Sample ID: 35218.11 

Sample Amt: 2g % Moisture 22.76 Date Received: 08/13/98 

Extraction Volume: 10ml Date Extracted: 08/15/98 

Extraction Method: SONC Date Analyzed: 08/21/98 

GPC Cleanup: (Y/N) N Dilution Factor: 2.00 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg) ug/kg 

75-11-5 PETN---------------------------- 1 250 

• 

FORM I 

• 

Q 

IU 
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Data file : F:\HPCHEM\LC4\DATA\082098\08209826.D 
Sample Name: 35218.11 1 
========================================================================== 
Injection Date 
Sample Name 

>cq Operator 

Acq. Method 
Analysis Method 
Last Changed 

PETN SOIL 

Fri, 21. Aug. 1998 
35218.11 
MP 

Seq Line 
Vial No. 
Inj. No. 
Inj. Vol. 

082098.M 
F:\HPCHEM\LC4\METHODS\082098.M 
Fri, 21. Aug. 1998, 10:58:13 am 

VW01 A. Wavelength=210 nm (082098\08209826.0) 

mAU 
350 

300 

250 

200-

150 

Jt 100 

V 
50 

-
0 

0 5 10 15 20 

-
25 

26 
26 

1 
200 ILl 

mir 

========================================================================== 
Customized Report: extstd.frp 

========================================================================== 
Sorted By Signal 
Calib. Data Modified 
Multiplier 
Dilution 
Uncalibrated Peaks 

Fri, 21. Aug. 1998,10:57:25 am 
5.000000 
2.000000 
not reported 

Signal Description VWD1 A, Wavelength=210 nm 

I RT I Type I 
[min] 

Area I Amt/Area I Amount 
[ug/Kg] 

Name 

I 0.0001 I 0.000001 0.000001 O.OOOOOIPETN I 

~-:~~:~~-:~~-------~::~:~~----~:~~~~~----~~~~~~~-------------------
Totals: 0.00000 

84 
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1D 
EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO: 

eab Name: SWL-TULSA Contract: 
1 
IBIOM01307073 
1 ______ _ 

Lab Code: SWOK Case No:MKF-OH SDG No: 35218 

Matrix: (soil/water) SOIL Lab Sample ID: 35218.12 

Sample Amt: 2g % Moisture 21.55 Date Received: 08/13/98 

Extraction Volume: 10ml Date Extracted: 08/15/98 

Extraction Method: SONC Date Analyzed: 08/18/98 

GPC Cleanup: (Y/N) N Dilution Factor: 2.00 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg) ug/kg 

2691-41-0 HMX----------------------------- 1570 J 
121-82-4 RDX----------------------------- 820 J 
99-35-4 TNB----------------------------- 250 U 
99-65-0 DNB----------------------------- 250 U 
479-45-8 TETRYL-------------------------- 650 U 
98-95-3 NB------------------------------ 260 U 
118-96-7 TNT----------------------------- 250 U 

I 1946-51-0 4ADNT--------------------------- 250 U 

• 

35572-78-2 2ADNT--------------------------- 250 U 
606-20-2 26DNT--------------------------- 260 U 
121-14-2 24DNT--------------------------- 250 U 

1 88-72-2 2NT----------------------------- 250 U 
I 99-99-0 4NT----------------------------- 250 U 
1 99-08-1 3NT----------------------------- 250 U 
1--_____ - ________________________________________ _ 

SURROGATE AMOUNT SPIKED (ug/kg dry wt.) 
3,4-DNT 

FORM I 

• 

2000 

Q 
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LONG PLOT 

Injection F: <MC3> 5 SEX0814E,24,1 

Sample name ••••••••••••••••••••••••••• : BIOK01307073 
Sample ID ............................. : 35218.12 
INST 10: IN13, COL. TYPE: ODS-II, 10: CARB-02, INJ:200,COL#1 

Acquired on 18-Aug-98 at 12:20:44 
Reported on 18-Aug-98 at 19:37:13 

10 20 30 
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10 
10.56 

3,4DNT 
15 

20 

25 
25.49 
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Page 1 
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INJECTION REPORT 

Injection F: <MC3> 5 5EXOS14E,24,1 

Acquired on 1S-Aug-9S at 12:20:44 
Modified on 1S-Aug-S2 at 19:19:10 
Reported on 1S-Aug-9S at 19:29:11 

ANALYSIS INFORMATION 

Analysis 10 ••••••• : EXP, GC200 
Analyst name •••••• : SS 
comment ••••••••••• : INST 10: IN13, COL. TYPE: ODS-II, 10: CARB-02,INJ:200,COL#1 
Number of samples.: 26 
Calibration file •• : 5EXOS14 
Method file ••••••• : EXPLOS 
Method title •••••• : SWS46-S330 

Last modified on 18-Aug-82 at 19:18:06 
Last modified on 18-Aug-82 at 19:17:36 

SAMPLE INFORMATION 

Sample name ••••••••••••••••••••••••••• : BIOM01307073 
Sample 10 ••••••••••••••••••••••••••••• : 3521S.12 
Sample type ........................... : Sample 
Sample amount ••••••••••••••••••••••••• : 2.0000 
Number of injections •••••••••••••••••• : 1 
Bottle Number ......................... : 1 

Dilution factor amounts: 
PERCENT MOISTURE •••••••••••••••••••••• : 0.000 

User factors: 
Volume (mL) ••••••••••••••••••••••••••• : 10.000 
Dilution .............................. : 2.000 
Amount (g or mL) •••••••••••••••••••••• : 2.000 

PEAK INFORMATION 

Peak 
1 
2 
4 

RT mins 
4.779 
7.147 

14.315 

Total 
Residual 

Hght uV 
1759 

577 
1047 

3383 
397 

Area uVs 
11307 

7758 
19962 

39026 
10609 

ug/Kg Peak name 
1566.005 HMX:r 

820.109 RDX :J 
1709.050 3,4DNT~ 

4095.163 
990.557 
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J 
LONG PLOT 

Injection F: <MC4> 1 lCN09l4A,3,l 

Sample name ••••••••••••••••••••••••••• : BIOM01307073 
Sample IO ••••••••••••••••••••••••••••• : 35218.12 
INST IO: INlO, COL. TYPE: METASIL, IO: MET-01, INJ:100, UV 

Acquired on 15-Sep-98 at 11:10:03 
Reported on l6-Sep-98 at 16:00:51 

10 20 30 

o 

5 HHX 

TNB : 7.43 

40 so 

J 10 

15 

20 

J 

3,4DNT 

1 17. 26 
17.51 

Page 1 

60 mV 
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INJECTION REPORT 

Injection F: <MC4> 1 1CN0914A,3,1 

Acquired on 15-Sep-98 at 11:10:03 

Modified on 16-Sep-82 at 15:59:52 

Reported on 16-Sep-98 at 16:00:01 

ANALYSIS INFORMATION 

Analysis 10 ••••••• : EXP, GC200 
Analyst name •••••• : SS 
comment •••••••••.• : INST 10: IN10, COL. TYPE: METASIL, 10: MET-01,INJ:100, UV 
Number of samples.: 19 
Calibration file •• : 1CN0914A 
Method file ..••••• : LCCN 
Method title •••••• : SW846-8330 

Last modified on 15-Sep-82 at 17:03:16 
Last modified on 16-sep-82 at 15:59:48 

SAMPLE INFORMATION 

Sample name ••••••••••••••••••••••••••• : BIOM01307073 
sample 10 .••••••.•••.••••••••.•••.•.•• : 35218.12 
Sample type ••••••••••••••••.•••••••••• : sample 
Sample amount .••.•••.•••.••••••••••••• : 2.0000 
Number of injections •••••••••••••••••• : 1 
Bott Ie Number •••••.•.••.••.••••••••••• : 1 

Dilution factor amounts: 
PERCENT MOISTURE ••••••••••••••••••.••• : 0.000 

User factors: 
Volume (mL) ••••••••••••••••••••••••••• : 10.000 
Dilution ••.•••••••••••.••••••••••••••• : 2.000 
Amount (g or mL) •••••••••••••••••••••• : 2.000 

PEAK INFORMATION 

Peak RT rnins Hght uV Area uVs ug/Kg Peak name 
1 
2 
4 

4.747 
7.168 

13.195 

1621 
209 
973 

12687 
2408 

16432 

1812.418 HMX 
135.224 TNB 
350.731 3,4DNT 

Total 
Residual 

2803 
913 

31527 
14713 

2298.373 
0.000 
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) 
LONG PLOT 

Injection F: <MC4> 1 1CN0914A,3,1 

Sample name ••••••••••••••••••••••••••• : BIOM01307073 
Sample ID ••••••••••••••••••••••••••••• : 35218.12 
INST ID: INI0, COL. TYPE: METASIL, ID: MET-Ol, INJ:I00, UV 

Acquired on 15-Sep-98 at 11:10:03 
Reported on 16-Sep-98 at 16:03:04 

10 

o 

5 

10 

15 

20 

24DNT 

17.26 
17.51 

20 30 40 50 

Page 1 

60 mV 
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• 

• 

Page 1 

INJECTION REPORT 

Injection F: <MC4> 1 lCN0914A,3,l 

Acquired on 15-Sep-98 at 11:10:03 
Modified on 16-Sep-82 at 16:02:40 
Reported on 16-sep-98 at 16:02:47 

ANALYSIS INFORMATION 

Analysis 10 ••••••• : EXP, GC200 
Analyst name ••.••• : SS 
Comment ••.•••••••• : INST 10: IN10, COL. TYPE: METASIL, 10: MET-Ol,INJ:l00, UV 
Number of samples.: 19 
Calibration file •• : lCN0914B 
Method file ••••••• : LCCN 
Method title •••••• : SW846-8330 

Last modified on 16-Sep-82 at 11:03:50 
Last modified on 16-Sep-82 at 15:59:48 

SAMPLE INFORMATION 

Sample name •••••••••••.•••.••••••••••• : BIOM01307073 
Sample 10 ••••••••••••••••••••••••••••• : 35218.12 
Sample type •••••••••.•..•..••••••••••• : Sample 
Sample amount •••••.••••••••••••••••••• : 2.0000 
Number of inj ect ions •••••.•••••••••••• : 1 
Bottle Number •••.•.•.••••••••••••••••• : 1 

Dilution factor amounts: 
PERCENT MOISTURE ••••.•••.••••••••••••• : 0.000 

User factors: 
Volume (mL) ••••••••••••••••••••••••••• : 10.000 
Dilution ••.•••••••.•.••••••••.•••.•••• : 2.000 
Amount (g or mL) •••••••••••••••••••••• : 2.000 

PEAK INFORMATION 

Peak RT mins 
3 7.435 
4 13.195 

Total 
Residual 

Hght uV 
509 
973 

1482 
2233 

Area uVs 
7071 

16432 

23503 
22737 

ug/Kg Peak name 
860.279 RDX 
779.125 24DNT 

1639.404 
0.000 
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1D 
EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO: 

lab Name: SWL-TULSA Contract: 
I 
IBIOM01307073 

Lab Code: 
1 ______ ----

SDG No: 35218 SWOK Case No:MKF-OH 

Matrix: (soil/water) SOIL Lab Sample ID: 35218.12 

Sample Amt: 2g % Moisture 21.55 Date Received: 08/13/98 

Extraction Volume: 10ml Date Extracted: 08/15/98 

Extraction Method: SONC Date Analyzed: 08/21/98 

GPC Cleanup: (Y/N) N Dilution Factor: 2.00 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg) ug/kg 

75-11-5 PETN---------------------------- I 250 

FORM I 

) 

Q 

IU 
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Data file : F:\HPCHEM\LC4\DATA\082098\08209827.D 
Sample Name: 35218.12 1 
========================================================================== 
Injection Date 
Sample Name .cq Operator 

Acq. Method 
Analysis Method 
Last Changed 

PETN SOIL 

rnAU 

500 

400 

300 

200 

100 

0-+----" 

Fri, 21. Aug. 1998 
35218.12 
MP 

Seq Line 
Vial No. 
Inj. No. 
Inj. Vol. 

082098.M 
F:\HPCHEM\LC4\METHODS\082098.M 
Fri, 21. Aug. 1998, 10:58:13 am 

27 
27 

1 
200 Jl.l 

========================================================================== 
Customized Report: extstd.frp 

========================================================================== 
Sorted By Signal 
Calib. Data Modified 
Multiplier 
Dilution 
Uncalibrated Peaks 

Fri, 21. Aug. 1998,10:57:25 am 
5.000000 
2.000000 
not reported 

Signal Description VWD1 A, Wavelength=210 nm 

I RT I Type I 
[min] 

Area I Amt/Area I Amount 
rug/Kg] 

Name 

I O. 000 I I 0 . 00000 I 0 . 00000 I 0 . 00000 I PETN I a --------------------------------·--------------------------------
otals: 0.00000 

========================================================================== 
*** End of Report *** 

93 
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1D 
EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO: 

Jab Name: SWL-TULSA Contract: 
1 

IBIORB081198 
1 __ --,-..,.-__ _ 

Lab Code: SWOK Case No:MKF-OH SDG No: 35218 

Matrix: (soil/water) WATER Lab Sample ID: 35218.13 

Sample Amt: 1ml % Moisture Date Received: 08/13/98 

Extraction Volume: 1ml Date Extracted: DIRECT INJ 

Extraction Method: DIRECT Date Analyzed: 08/18/98 

GPC Cleanup: (Y/N) N Dilution Factor: 2.00 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg) ug/L 

2691-41-0 HMX----------------------------- 13.0 U 
121-82-4 RDX----------------------------- 14.0 U 
99-35-4 TNB----------------------------- 7.30 U 
99-65-0 DNB----------------------------- 4.00 U 
479-45-8 TETRYL-------------------------- 10.0 U 
98-95-3 NB------------------------------ 7.00 U 
118-96-7 TNT----------------------------- 6.40 U 

1 1946-51-0 4ADNT--------------------------- 7.00 U 

~ 
35572-78-2 2ADNT--------------------------- 12.0 U 
606-20-2 26DNT--------------------------- 9.40 U 
121-14-2 24DNT--------------------------- 5.70 U 

1 88-72-2 2NT----------------------------- 12.0 U 
1 99-99-0 4NT----------------------------- 8.00 U 
1 99-08-1 3NT----------------------------- 7.90 U 
1 ______ - ___________________________ _ 

SURROGATE AMOUNT SPIKED (ug/L ) 
3,4-DNT 

j 

200 

FORM I 

Q 
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• 

• 

LONG PLOT 

Injection F: <MC3> 2 2E0817WA,11,1 

sample name ••••••••••••••••••••••••••• : BIORB081198 
Sample ID ....•........................ : 35218.13 
INST ID: IN12, COL. TYPE: ODS-II, 10: CARB-11, INJ:200,COL#1 

Acquired on 18-Aug-98 at 07:37:08 
Reported on 18-Aug-98 at 13:43:36 

4 6 8 

1S 

20 3,4DNT 

25 

30 

10 12 14 

Page 1 

16 .. v 18 
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Page 1 

INJECTION REPORT 

Injection F: <KC3> 2 2E0817WA,11,1 

Acquired on 18-Aug-98 at 07:37:08 
Modified on 18-Aug-82 at 11:51:44 
Reported on 18-Aug-98 at 11:55:51 

ANALYSIS INFORMATION 

Analysis 10 ••••••• : EXP, GC 200 
Analyst name •••••• : SS 
comment ••••••••••• : INST 10: IN12, COL. TYPE: ODS-II, 10: CARS-11, INJ:200,COL#1 
Number of samples.: 15 
Calibration file •• : 2E0817W 
Method file ••••••• : EXPLOS 
Method title •••••• : SW846-8330 

Last modified on 18-Aug-82 at 11:51:44 
Last modified on 18-Aug-82 at 11:52:48 

SAMPLE INFORMATION 

sample name ••••••••••••••••••••••••••• : BIORB081198 
Sample 10 ••••••••••••••••••••••••••••• : 35218.13 
Sample type ••••••••••••••••••••••••••• : Sample 
Sample amount ••••••••••••••••••••••••• : 1.0000 
Number of injections •••••••••••••••••• : 1 
Bot t le Number ••••••••••••••••••••••••• : 1 

Dilution factor amounts: 
PERCENT MOISTURE •••••••••••••••••••••• : 0.000 

User factors: 
Volume (mL) ••••••••••••••••••••••••••• : 1.000 
Dilution •••••••••••••••••••••••••••••• : 2.000 
Amount (g or mL) •••••••••••••••••••••• : 1. 000 

PEAK INFORMATION 

Peak RT mins Hght uV Area uVs ug/L Peak name 
4 20.400 

Total 
Residual 

1453 

1453 
993 

47843 

47843 
21176 

200.682 3,4DNT /00 

200.682 
-33.088 
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1D 
EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO: .b Name: SWL-TULSA Contract: 

I 
IBIORB081198 

Lab Code: 
I __ ~~:---_-

SDG No: 35218 SWOK Case No:MKF-OH 

Matrix: (soil/water) WATER Lab Sample ID: 35218.13 

Sample Arnt: 1ml % Moisture Date Received: 08/13/98 

Extraction Volume: 1ml Date Extracted: DIRECT INJ 

Extraction Method: DIRECT Date Analyzed: 08/18/98 

GPC Cleanup: (Y/N) N Dilution Factor: 2.00 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg) ug/L 

75-11-5 PETN---------------------------- I 20.0 

• 

FORM I 

• 

Q 

IU 
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Injection Date 
Sample Name 
Acq Operator 

Acq. Method 
Analysis Method 
Last Changed 

PETN SOIL 

Tue, 18. Aug. 1998 
35218.13 
MP 

Seq Line 
Vial No. 
Inj. No. 
Inj. Vol. 

081598W.M 
F:\HPCHEM\LC4\METHODS\081598W.M 
Tue, 18. Aug. 1998, 02:36:58 pm 

VW01 A, Wavelength=210 nm (081598\08159869.0) 

mAU 

6 

4 

2 

o 

-2 

o 5 10 15 20 25 

69 
69 

1 
100 III 

mi 

========================================================================== 
Customized Report: extstd.frp 

========================================================================== 
Sorted By Signal 
Calib. Data Modified 
Multiplier 
Dilution 
Uncalibrated Peaks 

Tue, 18. Aug. 1998,01:45:05 pm 
1.000000 
2.000000 
not reported 

Signal Description VWD1 A, Wavelength=210 nm 

I RT I Type I 
[min] 

I Amt/Area I Area 

I 0.0001 0.000001 0.000001 

Totals: 

LC4 8/25/98 9:28:44 AM MP 

Amount 
[ug/L] 

o.ooooolpETN 

0.00000 

Name 

98 
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) 

8D 

ANALYTICAL SEQUENCE SUMMARY 

Lab Name: SOUTHWEST LABORATORY OF OKLAHOMA 

Lab Code: SWOK 
Instrument ID: IN13 
Calibration: 5EX0814 

Case No: MKF-OH SDG No: 35218 
Column ID: CARB-02 

Dates of Anlayses: 08/14/98 to 08/18/98 

================================================================ 

CLIENT 
SAMPLE ID 

LAB 
SAMPLE ID 

DATE 1 TIME 
ANALYZED 1 ANALYZED 

================================================================ 
EXP L1 SOIL STD 3-112:IA1 08/14/98 13:42 

EXP L2 SOIL STD 3-111:IA2 08/14/98 14:27 

EXP L3 SOIL STD 3-110:IA3 08/14/98 15:12 

EXP L4 SOIL STD 3-109:IA4 08/14/98 15:56 

EXP L5 SOIL STD 3-108:IA5 08/14/98 16:41 

EXP L3 SOIL STD 3-128:CA9 08/17/98 17:43 

BL0815SB BL0815SB 08/17/98 19:12 

LC0815SB LC0815SB 08/17/98 20:41 

LD0815SB LD0815SB 08/17/98 21:26 

EXP L3 SOIL STD 3-128:CA10 08/18/98 01:09 
------------------------ ---------------1----------- -----------
BIOM01307031 35218.01 08/18/98 02:39 

BIOM01307031 MS 35218.02MS 08/18/98 03:23 

BIOM01307031 MSD 35218.03MSD 08/18/98 04:08 
--------------- ----------- -----------/ 

BIOM01307032 35218.04 08/18/98 04:53 

IBIOM01307032FD 35218.05 08/18/98 05:38 
1------------------------ --------------- ----------- -----------
IBIOM01307033 35218.06 08/18/98 06:22 
1------------------------ --------------- ----------- -----------
/BIOM01307051 35218.07 08/18/98 07:07 
1------------------------ --------------- ----------- -----------
IBIOM01307052 35218.08 08/18/98 07:52 
/------------------------ --------------- ----------- -----------
/EXP L3 SOIL STD 1 3-128:CA11 08/18/98 08:37 
/------------------------/--------------- ----------- -----------
page 1 

FORM VIII 
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8D 

ANALYTICAL SEQUENCE SUMMARY 

Lab Name: SOUTHWEST LABORATORY OF OKLAHOMA 

Lab Code: SWOK Case No: MKF-OH SDG No: 35218 
Instrument ID: IN13 Column ID: CARB-02 
Calibration: 5EX0814 
Dates of Anlayses: 08/14/98 to 08/18/98 

================================================================ 

CLIENT 
SAMPLE ID 

LAB 
SAMPLE ID 

DATE 
ANALYZED 

TIME 
ANALYZED 

================================================================ 

BIOM01307053 35218.09 08/18/98 10:06 

BIOM01307071 35218.10 08/18/98 10:51 

BIOM01307072 35218.11 08/18/98 11:36 

BIOM01307073 35218.12 08/18/98 12:20 

EXP L3 SOIL STD 3-128:CA12 08/18/98 13:05 

1 

------------------------ ---------------1-----------
1 

1------------------------ ---------------1-----------
1 

1------------------------ --------------- -----------
1 
1------------------------ --------------- -----------
1 

1------------------------ --------------- -----------
1 
1------------------------ --------------- -----------
1 
1------------------------ --------------- -----------
1 

1------------------------ --------------- -----------
1 
1------------------------ --------------- -----------
1 
1------------------------ --------------- -----------
1 

1------------------------ --------------- -----------
1 

1------------------------ --------------- -----------
1 
1------------------------ --------------- -----------
page 2 

FORM VIII 

100 



) 

) 

8D 

ANALYTICAL SEQUENCE SUMMARY 

Lab Name: SOUTHWEST LABORATORY OF OKLAHOMA 

Lab Code: SWOK 
Instrument ID: LC4 
Calibration: 082098 

Case No: MKF-OH SDG No: 35218 
Column ID: 

Dates of Anlayses: 08/20/98 to 08/21/98 

================================================================ 

CLIENT 
SAMPLE ID 

LAB 
SAMPLE ID 

DATE 1 TIME 
ANALYZED 1 ANALYZED 

================================================================ 
instrument blank instrument bla 08/20/98 19:44 

L1 3-136:IA1 L1 3-136:IA1 08/20/98 21:24 

L2 3-135:IA2 L2 3-135:IA2 08/20/98 21:57 

L3 3-134:IA3 L3 3-134:IA3 08/20/98 22:30 

L4 3-133:IA4 L4 3-133:IA4 08/20/98 23:03 

L5 3-132:IA5 L5 3-132:IA5 08/20/98 23:36 

IICV 3-100:CA1 ICV 3-100:CA1 08/21/98 00:10 
1------------------------ --------------- -----------
IBL0815SA BL0815SA 08/21/98 00:43 
1------------------------ --------------- -----------
ILC0815SA LC0815SA 08/21/98 01:49 
1------------------------ --------------- -----------
ILD0815SA LD0815SA 08/21/98 02:22 
1------------------------ --------------- -----------
IBIOM01307031 35218.01 08/21/98 02:55 
1------------------------ --------------- -----------
IBIOM01307031MS 35218.02MS 08/21/98 03:29 
1------------------------ ---------------1-----------
IBIOM01307031MSD 35218.03MSD 08/21/98 04:02 
1------------------------ --------------- -----------
IBIOM01307032 35218.04 08/21/98 04:35 1 
1------------------------ --------------- ----------- -----------1 
IBIOM01307032FD 35218.05 08/21/98 05:08 1 

1------------------------ --------------- ----------- -----------1 
IBIOM01307033 35218.06 08/21/98 05:41 1 

1------------------------ --------------- ----------- -----------1 
IL3 3-81:CA2 L3 3-81:CA2 08/21/98 06:15 1 
1------------------------ --------------- ----------- -----------1 
IBIOM01307051 35218.07 08/21/98 07:21 1 
1------------------------ --------------- ----------- -----------1 
IBIOM01307052 35218.08 08/21/98 07:54 1 

1------------------------ --------------- ----------- -----------1 
page 1 

FORM VIII 
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8D 

ANALYTICAL SEQUENCE SUMMARY 

Lab Name: SOUTHWEST LABORATORY OF OKLAHOMA 

Lab Code: SWOK Case No: MKF-OH SDG No: 35218 
Column ID: Instrument ID: LC4 

Calibration: 082098 
Dates of Anlayses: 08/20/98 to 08/21/98 

/ 

================================================================ 

CLIENT 
SAMPLE ID 

LAB 
SAMPLE ID 

DATE 
ANALYZED 

TIME 
ANALYZED 

================================================================ 

BIOM01307053 35218.09 08/21/98 08:27 

BIOM01307071 35218.10 08/21/98 09:00 

BIOM01307072 35218.11 08/21/98 09:34 

BIOM01307073 35218.12 08/21/98 10:07 

L3 3-81:CA3 L3 3-81:CA3 08/21/98 12:53 

---------------1-----------

/------------------------
page 2 

FORM VIII 
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80 

ANALYTICAL SEQUENCE SUMMARY 

Lab Name: SOUTHWEST LABORATORY OF OKLAHOMA 

Lab Code: SWOK Case No: MKF-OH SDG No: 35218 
Column IO: CARB-11 Instrument ID: IN12 

Calibration: 2E0817W 
Dates of Anlayses: 08/17/98 to 08/18/98 

1================================================================1 
I CLIENT I LAB I DATE I TIME I 

SAMPLE ID I SAMPLE 10 I ANALYZED I ANALYZED I 
================================================================ 

INST. BLANK INST. BLK. 108/17/98 18: 13 
------------------------ ---------------1----------- -----------
EXP HIGH WATER L1 ST 3-96:IA1 108/17/98 20:27 
------------------------ ---------------1----------- -----------
EXP HIGH WATER L2 ST 3-95: IA2 108/17/98 21: 12 
------------------------ ---------------1----------- -----------
EXP HIGH WATER L3 ST 3-94:IA3 108/17/98 21:56 
------------------------ ---------------1----------- -----------
EXP HIGH WATER L4 ST 3-93:IA4 108/17/98 22:41 
------------------------ ---------------1----------- -----------
EXP HIGH WATER L5 ST 3-92:IA5 108/17/98 23:26 
------------------------ ---------------1----------- -----------
BL0815WA BL0815WA 108/18/98 00:10 
------------------------ ---------------1----------- -----------
LC0815WA LC0815WA 08/18/98 01:40 

LD0815WA LD0815WA 08/18/98 02:24 
1------------------------ --------------- ----------- -----------
EXP HIGH WATER L3 ST 3-94:CA1 08/18/98 05:23 

BIORB081198 35218.13 08/18/98 07:37 

EXP HIGH WATER L3 ST 3-94:CA2 08/18/98 09:51 

------------------------1--------------- ----------- -----------

I 
1------------------------ --------------- ----------- -----------

page 5 
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8D 

ANALYTICAL SEQUENCE SUMMARY 

Lab Name: SOUTHWEST LABORATORY OF OKLAHOMA 

Lab Code: SWOK Case No: MKF-OH 
Instrument ID: LC4 
Calibration: 081598W 
Dates of Anlayses: 08/17/98 to 08/18/98 

SDG No: 35218 
Column ID: 

1================================================================ 
I CLIENT I LAB I DATE I TIME 
I SAMPLE ID I SAMPLE ID I ANALYZED I ANALYZED 
1================================================================ 
linstrument blank instrument bla 08/17/98 20:13 
1------------------------ --------------- ----------- -----------
ILl 3-65:IA1 L1 3-65:IA1 08/17/98 20:45 
1------------------------ --------------- ----------- -----------
IL2 3-64:IA2 L2 3-64:IA2 08/17/98 22:21 
1------------------------ --------------- ----------- -----------
IL3 3-97:IA3 L3 3-97:IA3 08/17/98 22:52 
1------------------------ --------------- ----------- -----------
IL4 3-62:IA4 L4 3-62:IA4 08/17/98 23:24 
1------------------------ --------------- ----------- -----------
IL5 3-61:IA5 L5 3-61:IA5 08/17/98 23:56 
1------------------------ --------------- ----------- -----------
IBL0815WB BL0815WB 08/18/98 01:00 
1------------------------ --------------- ----------- -----------
I LC0815WB LC0815WB 108/18/98 02: 04 
1------------------------ --------------- ----------- -----------
ILD0815WB LD0815WB 08/18/98 02:35 
1------------------------ --------------- ----------- -----------
IBIORB081198 35218.13 08/18/98 05:15 
1------------------------ --------------- ----------- -----------
IL3 3-97:CA2 L3 3-97:CA2 08/18/98 06:18 
1------------------------ --------------- ----------- -----------
IICV 3-124:CA1 ICV 3-124:CA1 08/18/98 12:13 

------------------------1--------------- ----------- -----------
I 

------------------------1--------------- ----------- -----------
I 

------------------------1--------------- ----------- -----------
I 

------------------------1--------------- ----------- -----------
I 

------------------------1--------------- ----------- -----------

page 1 
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8D 

ANALYTICAL SEQUENCE SUMMARY 

Lab Name: SOUTHWEST LABORATORY OF OKLAHOMA 

Lab Code: SWOK 
Instrument ID: IN10 
Calibration: 1CN0911 

Case No: MKF-OH SDG No: 35218 
Column ID: MET-01 

Dates of Anlayses: 09/11/98 to 09/14/98 

================================================================ 
CLIENT 

SAMPLE ID 
LAB 

SAMPLE ID 
DATE I TIME 

ANALYZED I ANALYZED 
================================================================ 
EXP L1A STD 3-117:IA1 09/11/98 21:18 

EXP L2A STD 3-116:IA2 09/11/98 21:59 

EXP L3A STD 3-115:IA3 09/11/98 22:41 

EXP L4A STD 3-114:IA4 09/11/98 23:22 

EXP L5A STD 3-113:IA5 09/12/98 00:04 

EXP L1B STD 3-141:IB1 09/12/98 00:45 

EXP L2B STD 3-140:IB2 09/12/98 01:27 

EXP L3B STD 3-~39:IB3 09/12/98 02:08 

EXP L4B STD 3-138:IB4 09/12/98 02:50 

EXP L5B STD 3-137:IB5 09/12/98 03:31 

EXP L3A STD 3-115:CA5 09/13/98 21:21 

EXP L3B STD 3-139:CB5 09/13/98 22:02 

BL0815SB BL0815SB 09/13/98 22:44 

BIOM01307032 35218.04 09/14/98 00:07 

BIOM01307032FD 35218.05 09/14/98 00:48 

BIOM01307033 35218.06 09/14/98 01:30 

BIOM01307051 35218.07 09/14/98 02:11 

BIOM01307072 35218.11 09/14/98 02:53 
-----------\ 

EXP L3A STD 3-115:CA6 09/14/98 04:16 \ 
-----------\ 

page 1 
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8D 

ANALYTICAL SEQUENCE SUMMARY 

Lab Name: SOUTHWEST LABORATORY OF OKLAHOMA 

Lab Code: SWOK Case No: MKF-OH SDG No: 35218 
Instrument ID: IN10 Column ID: MET-01 
Calibration: 1CN0911 
Dates of Anlayses: 09/11/98 to 09/14/98 

================================================================ 
CLIENT 

SAMPLE ID 
LAB 

SAMPLE ID 
DATE 

ANALYZED 
TIME 

ANALYZED 
================================================================ 
EXP L3B STD 1 3-139:CB6 09/14/98 1 04:57 
------------------------1--------------- -----------1-----------

1 1 
------------------------1--------------- -----------1-----------

1 1 

------------------------1--------------- ----------- -----------
1 

------------------------1--------------- ----------- -----------
1 

1------------------------ --------------- ----------- -----------1 

1 

---------------1----------- -----------
1 

---------------1----------- -----------
1 

---------------1----------- -----------

1------------------------
1 

1------------------------
1 

1------------------------
1 1 
1------------------------ -----------1 
1 1 

1------------------------ -----------1 
1 1 
1------------------------ -----------1 
page 2 
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8D 

ANALYTICAL SEQUENCE SUMMARY 

Lab Name: SOUTHWEST LABORATORY OF OKLAHOMA 

Lab Code: SWOK Case No: MKF-OH SDG No: 35218 
Column ID: MET-01 Instrument ID: IN10 

Calibration: 1CN0914 
Dates of Anlayses: 09/14/98 to 09/15/98 

================================================================ 

CLIENT 
SAMPLE ID 

LAB 
SAMPLE ID 

DATE 1 TIME 
ANALYZED 1 ANALYZED 

================================================================ 
EXP L1A STD 3-117:IA1 09/14/98 13:56 
------------------------ --------------- ----------- -----------
EXP L2A STD 3-116:IA2 09/14/98 14:38 

EXP L3A STD 3-115:IA3 09/14/98 15:19 
------------------------ --------------- ----------- -----------
EXP L4A STD 3-114:IA4 09/14/98 16:01 

EXP L5A STD 3-113:IA5 09/14/98 16:42 

EXP L1B STD 3-141:IB1 09/14/98 17:24 

EXP L2B STD 3-140:IB2 09/14/98 18:05 

EXP L3B STD 3-139:IB3 09/14/98 18:47 

EXP L4B STD 3-138:IB4 09/14/98 19:28 

EXP L5B STD 3-137:IB5 09/14/98 20:16 
------------------------1--------------- ----------- -----------
EXP L3A STD 3-115:CA1 09/15/98 09:47 

EXP L3B STD 3-139:CB1 09/15/98 10:28 

BIOM01307073 35218.12 09/15/98 11:10 

IEXP L3A STD 3-115:CA2 09/15/98 12:33 
1------------------------ --------------- -----------
IEXP L3B STD 3-139:CB2 09/15/98 13:14 
1------------------------ --------------- -----------
1 
1------------------------ --------------- -----------
1 

1------------------------ --------------- -----------
1 

1------------------------ --------------- -----------
1 

1------------------------ --------------- -----------
page 3 

FORM VIII 

107 









CALIBRATION FACTOR DATA 
FORM 9A-l 

~PLOSIVE 
~strument ID: IN13 

CALIBRATION - METHOD SW846-8330 

",olumn ID CARB-02 

Inj 1 
Injection File Name Level 1 5EX0814,4 
Injection File Name Level 2 5EX0814,5 
Injection File Name Level 3 5EX0814,6 
Injection File Name Level 4 5EX0814,7 
Injection File Name Level 5 5EX0814,8 

Calibration Date 08/14/1998 
Number of Calibration Levels: 5 
Line forced thru zero Yes 
Calculation Method Area 

COMPONENT 
NAME 

Area I CAL FACTOR I Area I CAL FACTOR I Area I CAL FACTOR I Area I CAL FACTOR I Area I CAL FACTOR I 
Level 11 Level 1 I Level 21 Level 2 I Level 31 Level 3 I Level 41 Level 4 I Level 51 LevelS I 

IHMX 
IRDX 
ITNB 
IDNB 
ITETRYL 
INB 
13.4-DNT 
I TNT 
14ADNT 
12ADNT 
I 26DNT 

lNT 

J_"'J,' 

) 

33531 
9831 

23731 
24341 
1468 I 
35951 
30271 
29461 
21121 
20681 
22801 
27961 
17591 
13591 
15671 

3311 
2331 
7861 

15021 
3951 

10891 
5961 

10911 
8951 
8761 
5881 

11851 
5201 
4021 
4871 

924901 
478781 
688021 
645431 
439601 

1027231 
724941 
679251 
498211 
549151 
594821 
710771 
455661 
369991 
467301 

3641 
4531 
9101 

15901 
4731 

12471 
5721 

10051 
8421 
9281 
6121 

12011 
5391 
4371 
5811 

2485831 
1314201 
1978431 
1741011 
1166831 
2710371 
1945901 
1828411 
1354481 
1494891 
1612171 
1935531 
1230311 
1011921 
1268901 

3771 
4761 

10041 
16491 

4821 
12671 

5901 
10391 

8801 
9711 
6351 

12571 
5591 
4601 
6041 

3649721 
1933691 
2732561 
2552491 
1763661 
4116861 
2878441 
2710491 
1984261 
2203701 
2374741 
2853781 
1857571 
1513981 
1905541 

3691 
4691 
9231 

16111 
4851 

12791 
5801 

10271 
8551 
9501 
6251 

12301 
5631 
4591 
6071 

4838211 
2609021 
3704211 
3409491 
2333421 
5487891 
3830551 
3616231 
2641321 
2950111 
3157931 
3808531 
2471011 
2015661 
2537301 

108 

3671 
4741 
9401 

16081 
4821 

12761 
5801 

10271 
8581 
9581 
6241 

12371 
5621 
4581 
6071 



CALXBRATXON ~TOR DATA 
FOlUC 9B 

•

PLOSIVE CALIBRATION - METHOD SW846-8330 
strument ID: IN13 

Jlumn ID : CARB-02 

Xnj 1 
Injection File Name Level 1 5EX0814,4 
Injection File Name Level 2 5EX0814,5 
Injection File Name Level 3 5EX0814,6 
Injection File Name Level 4 5EX0814,7 
Injection File Name Level 5 5EX0814,8 

Calibration Date 08/14/1998 
Number of Calibration Levels: 5 
Line forced thru zero Yes 
Calculation Method Area 

--------------------------------------------------------------------------------
Component I Mean I % RSD I Corr. I Slope I Intercept I 

Name ICal Factor I I Coeff. I area/amt I 
--------------------------------------------------------------------------------
HMX 361 4.92 0.99989 3691 0.0001 
RDX 421 25.08 .9.99994 ...illl 0.0001 
TNB 913 8.73 0.99901 944 0.0001 
DNB 1592 3.42 0.99990 1614 0.0001 
TETRYL 463 8.34 0.99999 483 0.0001 
NB 1231 6.53 0.99999 1275 0.0001 

.,-DNT 584 1. 60 0.99995 581 0.0001 
1038 3.11 0.99997 1028 0.0001 

"" .• uNT 866 2.45 0.99988 860 0.0001 
2ADNT 936 3.96 0.99992 957 0.0001 
26DNT 617 2.94 0.99994 626 0.0001 
24DNT 1222 2.36 0.99992 1237 0.0001 
2NT 549 3.39 0.99997 561 0.0001 
4NT 443 5.61 0.99996 458 0.0001 
3NT 577 8.97 0.99998 606 0.0001 

• 
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CALIBRATION FACTOR DATA 
FORM 9C 

J 'tial Calibration Date: 
tinuing Calibration #: 

Lvntinuing Cal Date : 
Continuing Cal Level 
Instrument 10 
Column ID 
Injection File Name 
Calculation Mode 

08/14/1998 
9 
08/17/1998 
3 
IN13 
CARB-02 
5EX0814D,32 
Area 

--------------------------------------------------------------------------------
Component I Response I Cont CF I Init CF I %0 I Init CF I %0 

Name I Cont Std I I Mean I I Slope I 
--------------------------------------------------------------------------------

HMX 253293 3841 361 6.21 3691 4.141 
RDX 133945 4851 421 15.21 4731 2.671 .-TNB 187414 951 913 4.24 9441 0.81 
DNB 173770 1646 1592 3.36 16141 1. 93 
TETRYL 124504 514 463 11. 07 4831 6.59 
NB 278210 1300 1231 5.57 12751 1. 96 
3,4-DNT 197629 599 584 2.62 5811 2.99 
TNT 187173 1063 1038 2.48 10281 3.42 
4ADNT 137706 894 866 3.28 8601 4.03 
2ADNT 152918 993 936 6.03 9571 3.80 
26DNT 161869 637 617 3.34 6261 1. 87 
24DNT 195638 1270 1222 3.98 12371 2.73 
2NT 124495 566 549 3.16 5611 0.83 

Ji 102619 466 443 5.23 4581 1. 81 
128820 613 577 6.28 6061 1. 21 

.J 
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CALIBRATION FACTOR DATA 
rom! 9C 

I
~ttial Calibration Date: 

tinuing Calibration #: 
ntinuing Cal Date : 

Continuing Cal Level 
Instrmnent ID 
Column ID 
Injection File Name 
Calculation Mode 

08/14/1998 
10 
08/18/1998 
3 
IN13 
CARB-02 
5EX0814E,9 
Area 

--------------------------------------------------------------------------------
Component 1 Response 1 Cont CF 1 Init CF 1 %D 1 Init CF 1 %D 

Name 1 Cont Std 1 1 Mean 1 1 Slope 1 
--------------------------------------------------------------------------------
IHMX 264132 400 361 10.76 369 8.59 
lRDX 140104 508 421 20.51 473 ~ 
/TNB 186956 949 913 3.98 944 0.56 
IDNB 182256 1726 1592 8.40 1614 6.91 
/TETRYL 121178 501 463 8.10 483 3.74 
INB 284324 1329 1231 7.89 1275 4.20 
J3,4-DNT 206101 625 584 7.02 581 7.41 
I TNT 193512 1100 1038 5.95 1028 6.93 
14ADNT 142648 926 866 6.99 860 7.76 
12ADNT 157581 1023 936 9.27 957 6.97 
/26DNT 168947 665 617 7.86 626 6.33 
124DNT 203429 1321 1222 8.12 1237 6.82 
12NT 128133 582 549 6.18 561 3.78 

.~ 
1056811 480 443 8.37 458 4.851 
1316701 627 577 8.63 606 3.451 

• 
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CALXBRATXON FACTOR DATA 
FORM 9C 

~tial Calibration Date: 
~tinuing Calibration #: 
~"'lltinuing Cal Date : 
Continuing Cal Level 
Instrument ID 
Column ID 
Injection File Name 
Calculation Mode 

08/14/1998 
11 
08/18/1998 
3 
IN13 
CARB-02 
5EX0814E,19 
Area 

--------------------------------------------------------------------------------
Component I Response I Cont CF I Init CF I %D I Init CF I %D 

Name I Cont Std I I Mean I I Slope I 
--------------------------------------------------------------------------------

HMX 2709461 411 361 13.62 3691 11. 40 
RDX 1418131 514 421 21.98 4731 ~~~ TNB 2023591 1027 913 12.55 9441 
DNB 1855291 1757 1592 10.35 16141 8.83 
TETRYL 1349761 558 463 20.41 4831 15.56 
NB 2748081 1284 1231 4.28 12751 0.71 
3,4-DNT 2108171 639 584 9.47 5811 9.87 
TNT 1995461 1134 1038 9.25 10281 10.26 
4ADNT 1495461 971 866 12.16 8601 12.97 
2ADNT 1634861 1062 936 13.36 9571 10.98 
26DNT 1753321 690 617 11. 94 6261 10.34 
24DNT 2130581 1383 1222 13.24 12371 11. 87 
2NT 1240251 564 549 2.77 5611 0.45 

J~ 
1043401 474 443 7.00 4581 3.52 
1304641 621 577 7.63 6061 2.50 
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CALIBRATION FACTOR DATA 
rom! 9C 

•
tial Calibration Date: 

. :inuing Calibration #: 
Culltinuing Cal Date 
continuing Cal Level 
Instrument ID 
Column ID 
Injection File Name 
Calculation Mode 

08/14/1998 
12 
08/18/1998 
3 
IN13 
CARB-02 
5EX0814E,25 
Area 

--------------------------------------------------------------------------------
Component 1 Response 1 Cont CF 1 Init CF 1 %D 1 Init CF 1 %D 

Name 1 Cont Std 1 1 Mean 1 1 Slope 1 
--------------------------------------------------------------------------------
IBMX 2669671 404 361 11. 95 369 9.76 
IRDX 1410231 511 421 21. 30 473 8.09 
ITNB 2005791 1018 913 11. 56 944 7.89 
IDNB 1815051 1719 1592 7.96 1614 6.47 
ITETRYL 1431901 592 463 27.73 483 22.59 
INB 2834271 1324 1231 7.55 1275 3.87 
13,4-DNT 2082031 631 584 8.11 581 8.50 
I TNT 1974851 1122 1038 8.12 1028 9.12 
14ADNT 1481081 962 866 11. 08 860 11. 88 
12ADNT 1620281 1052 936 12.35 957 9.99 
I 26DNT 1717821 676 617 9.67 626 8.11 
124DNT 2063051 1340 1222 9.65 1237 8.33 

i~ 
1277631 581 549 5.87 561 3.48 
1062071 4831 443 8.91 458 5.37 
1322321 6301 577 9.09 606 3.89 

• 
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CALIBRATION FACTOR DATA 
FORM 9D 

~PLOSIVE CALIBRATION - METHOD 

... ~ljection volume = 200uL 

Amount Units = ng 

SW846-8330 

-------------------------------------------------------------------------------

IHMX 
JRDX 
TNB 
DNB 
TETRYL 
NB 

COMPONENT 
NAME 

3,4-DNT 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 

) 

--) 

IAMT ON COLIAMT ON COLIAMT ON COLIAMT ON COLIAMT ON COLI 
I Level 11 Level 21 Level 31 Level 41 Level 51 

10.140 254.000 660.000 990.0001 1320.000 
4.220 105.600 276.000 412.0001 550.000 
3.020 75.600 197.000 296.0001 394.000 
1. 620 40.600 105.600 158.4001 212.000 
3.720 93.000 242.000 364.0001 484.000 
3.300 82.400 214.000 322.0001 430.000 
5.080 126.800 330.000 496.0001 660.000 
2.700 67.600 176.000 264. 000 I 352.000 
2.360 59.200 154.000 232.0001 308.000 
2.360 59.200 154.000 232.0001 308.000 
3.880 97.200 254.000 380.0001 506.000 
2.360 59.200 154.000 232.0001 308.000 
3.380 84.600 220.000 330.0001 440.000 
3.380 84.600 220.000 330.0001 440.000 
3.220 80.400 210.000 314.0001 418.000 
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CALXBRATXON ~CTOR DAT 
rom! 9£ 

EXPLOSIVE CALIBRATION - METHOD SW846-8330 

~strument ID : IN13 
~olumn ID : CARB-02 
Calibration Date 08/14/1998 
Number of Calibration Levels: 5 

COMPONENT 
NAME 

IHMX 
IRDX 
ITNB 
IDNB 
lTETRYL 
INB 
13,4-DNT 
I TNT 
J4ADNT 
12ADNT 
126DNT 
124DNT 
J2NT 
J4NT 
J3NT 

RT 
Level 1 

4.78 
7.16 
9.65 

11.77 
12.43 
13.37 
14.37 
15.12 
15.67 
16.50 
17.61 
18.22 
21. 44 
22.86 
24.63 

RT 
Level 2 

4.77 
7.15 
9.64 

11. 76 
12.45 
13.34 
14.35 
15.09 
15.64 
16.46 
17.58 
18.18 
21. 38 
22.83 
24.59 

RT RT 
Level 3 Level 4 

4.79 
7.17 
9.65 

11.77 
12.46 
13.36 
14.36 
15.10 
15.66 
16.47 
17.60 
18.19 
21. 40 
22.85 
24.61 

4.78 
7.16 
9.65 

11. 76 
12.45 
13.35 
14.35 
15.09 
15.64 
16.46 
17.58 
18.17 
21. 38 
22.83 
24.59 

SE}(O~14 
CA l.,q 7- C.A rt 
F-5e l 

RT 
Level 5 

4.77 
7.15 
9.64 

11. 75 
12.45 
13.34 
14.34 
15.09 
15.64 
16.45 
17.58 
18.17 
21. 38 
22.83 
24.59 

~ COMPONENT 
J NAME 

I RT 
ICont CA6 

RT 
ICont CA7 

I RT 
ICont CA8 

RT 
ICont CA9 

RT 
ICont CA10 

IHMX 
IRDX 
ITNB 
IDNB 
ITETRYL 
INB 
13,4-DNT 
ITNT 
14ADNT 
12ADNT 
126DNT 
124DNT 
12NT 
14NT 
13NT 

IHMX 

~D.X .'B .. ~B 

COMPONENT 
NAME 

ITETRYL 
INB 
13,4-DNT 
ITNT 
14ADNT 

4.771 
7.15 
9.64 

11. 74 
12.45 
13.34 
14.33 
15.07 
15.64 
16.45 
17.57 
18.16 
21. 37 
22.82 
24.57 

AVE RT 

4.781 
7.161 
9.641 

11.751 
12.441 
13.341 
14.331 
15.081 
15.631 

4.78 
7.16 
9.64 

11. 76 
12.46 
13.36 
14.36 
15.10 
15.69 
16.51 
17.61 
18.20 
21. 40 
22.86 
24.62 

4.78 
7.17 
9.66 

11.77 
12.49 
13.37 
14.37 
15.11 
15.66 
16.48 
17.61 
18.20 
21. 42 
22.88 
24.64 

4.77 
7.13 
9.62 

11.71 
12.39 
13.30 
14.27 
15.02 
15.52 
16.32 
17.49 
18.06 
21. 27 
22.70 
24.45 

STD_DEV I 3X SD I AVE+-3X SD 
I I 

0.0071 
0.0101 
0.0111 
0.0161 
0.0221 
0.0171 
0.0261 
0.0221 
0.0391 

0.02014.76 - 4.80 
0.03117.13 - 7.19 
0.03219.61 - 9.67 
0.048111.70 - 11.80 
0.066112.38 - 12.51 
0.052113.29_- 13.40 
0.078114.26-- 14.~t 
0.065115.01 - 15.14 
0.118115.51 - 15.75 

4.78 
7.16 
9.64 

11. 74 
12.42 
13.34 
14.32 
15.07 
15.61 
16.42 
17.55 
18.13 
21. 34 
22.78 
24.54 
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\2ADNT 16.441 0.0441 0.132116.31 - 16.57 
SE)(O~ly, 

j26DNT 17.571 0.0311 0.092117.48 - 17.66 C.A-~~CAl< 
I 24DNT 18.161 0.0351 0.106118.05 - 18.26 F'je~ 
12NT 21. 361 0.0371 0.111121.25 - 21. 47 

J~ 
22.811 0.0401 0.119122.69 - 22.93 
24.571 0.0431 0.129124.44 - 24.70 
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CALXBRATXON FACTOR OAT 
FON« 9E 

EXPLOSIVE CALIBRATION - METHOD SW846-8330 

~strument ID : IN13 
_Jlumn ID : CARB-02 
Calibration Date 08/14/1998 
Number of Calibration Levels: 5 

HMX 
RDX 
TNB 

COMPONENT 
NAME 

DNB 
TETRYL 
NB 
3,4-DNT 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 

RT 
Level 1 

4.78 
7.16 
9.65 

11.77 
12.43 
13.37 
14.37 
15.12 
15.67 
16.50 
17.61 
18.22 
21. 44 
22.86 
24.63 

RT 
Level 2 

4.77 
7.15 
9.64 

11. 76 
12.45 
13.34 
14.35 
15.09 
15.64 
16.46 
17.58 
18.18 
21. 38 
22.83 
24.59 

RT RT 
Level 3 Level 4 

4.79 
7.17 
9.65 

11. 77 
12.46 
13.36 
14.36 
15.10 
15.66 
16.47 
17.60 
18.19 
21. 40 
22.85 
24.61 

4.78 
7.16 
9.65 

11. 76 
12.45 
13.35 
14.35 
15.09 
15.64 
16.46 
17.58 
18.17 
21. 38 
22.83 
24.59 

5E.'l 0 ~''-I 
C.A \l~ c.A \R:5 
"?l4c. , 

RT 
Level 5 

4.771 
7.151 
9.641 

11.751 
12.451 
13.341 
14.341 
15.091 
15.641 
16.451 
17.581 
18.171 
21. 381 
22.831 
24.591 

~ COMPONENT RT RT RT RT I RT 
I NAME 

IHMX 
IRDX 
ITNB 
IDNB 
ITETRYL 
INB 
13,4-DNT 
I TNT 
14ADNT 
12ADNT 
126DNT 
124DNT 
12NT 
14NT 
13NT 

IHMX 
IRDX eNB 

.B 

COMPONENT 
NAME 

ITETRYL 
INB 
13,4-DNT 
ITNT 
14ADNT 

ICont CAll ICont CA12 ICont CA13 ICont CA14 ICont CA15 

4.78 
7.17 
9.66 

11.77 
12.46 
13.37 
14.36 
15.10 
15.66 
16.46 
17.59 
18.18 
21. 38 
22.83 
24.58 

AVE RT 

4.781 
7.161 
9.641 

11. 751 
12.441 
13.341 
14.331 
15.081 
15.631 

4.79 
7.15 
9.64 

11. 73 
12.42 
13.34 
14.31 
15.06 
15.58 
16.38 
17.54 
18.12 
21. 34 
22.78 
24.54 

4.79 
7.15 
9.63 

11.72 
12.41 
13.32 
14.29 
15.05 
15.57 
16.38 
17.52 
18.11 
21. 31 
22.75 
24.51 

4.78 
7.16 
9.64 

11. 76 
12.45 
13.36 
14.35 
15.09 
15.66 
16.48 
17.60 
18.19 
21. 40 
22.85 
24.61 

STD_DEV I 3X SD I AVE+-3X SD 
I I 

0.0071 
0.0101 
0.0111 
0.0161 
0.0221 
0.0171 
0.0261 
0.0221 
0.0391 

0.02014.76 - 4.80 
0.03117.13 - 7.19 
0.03219.61 - 9.67 
0.048111.70 - 11.80 
0.066112.38 - 12.51 
0.052113.29_- 13.40 
0.078114.26-- 14.~1 
0.065115.01 - 15.14 
0.118115.51 - 15.75 

4.771 
7.14 
9.63 

11. 73 
12.42 
13.33 
14.32 
15.07 
15.60 
16.40 
17.55 
18.13 
21.35 
22.80 
24.56 
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12ADNT 16.441 0.0441 0.132116.31 - 16.57 
6'EX:O~I~ 

I 26DNT 17.571 0.0311 0.092117.48 - 17.66 CAll-)c.AIS 
J24DNT 18.161 0.0351 0.106118.05 - 18.26 ~e.;)-
12NT 21. 361 0.0371 0.111121.25 - 21. 47 

Ji 22.811 0.0401 0.119122.69 - 22.93 
24.571 0.0431 0.129124.44 - 24.70 

) 
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CALIBRATION FACTOR DATA 
FORM 9A-l 

~PLOSIVE 

}strument ID: LC4 
'4lumn ID 

CALIBRATION - METHOD SW846-8330 

Inj 1 
Injection File Name Level 1 082098,4 
Injection File Name Level 2 082098,5 
Injection File Name Level 3 082098,6 
Injection File Name Level 4 082098,7 
Injection File Name Level 5 082098,8 

Calibration Date 08/20/98 
Number of Calibration Levels: 5 
Line forced thru zero Yes 
Calculation Method Area 

COMPONENT 
NAME 

Area I RESP. FACT I Area I RESP. FACT I Area I RESP. FACT I Area I RESP. FACT I Area I RESP. FACT I 
Level 11 Levell I Level 21 Level 2 I Level 31 Level 3 I Level 41 Level 4 I Level 51 Level 5 I 

IPEIN 6.480591 3.09EOI 53.30671 3.00EOI 110.6581 2.89EOI 441.4461 2.90EOI 888.0941 2.88EOI 

J 

J 
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•

PLOSIVE 
strument ID: LC4 

_..Jlumn ID : 

Injection File Name 
Injection File Name 
Injection File Name 
Injection File Name 
Injection File Name 

Calibration Date 

CALIBRATION FACTOR DATA 
FORM 9B 

CALIBRATION - METHOD SW846-8330 

Inj 1 
Level 1 082098,4 
Level 2 082098,5 
Level 3 082098,6 
Level 4 082098,7 
Level 5 082098,8 

08/20/98 
Number of Calibration Levels: 5 
Line forced thru zero Yes 
Calculation Method Area 

Component 
Name 

I Mean I % RSD I Corr. I Slope I Intercept I 
IResp Factor I Coeff. I area/amt I 

PETN 2.95EOI 3.011 0.999991 2.89EOI 0.0001 

• 

• 
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CALIBRATION FACTOR DATA 
FORM 9C 

~tial Calibration Date: 
j'tinuing Calibration #: 

08/20/98 
1 
08/21/98 
3 

Luntinuing Cal Date 
Continuing Cal Level 
Instrument ID 
Column ID 
Injection File Name 
Calculation Mode 

Component 
Name 

LC4 

082098,9 
Area 

1 Response 1 Cont RF 1 Init RF 1 %D 
1 Cont Std 1 1 Mean 1 

1 Init RF 1 

1 Slope 1 

IPETN 110.6281 2.89EOI 2 . 95EO 1 2 . 02 1 2.89EOI 

%D 

0.211 
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CALIBRATION FACTOR DATA 
FORM 9C 

•
·tial Calibration Date: 

tinuing Calibration #: 
Lv!ltinuing Cal Date : 
Continuing Cal Level 
Instrument ID 
Column ID 
Injection File Name 
Calculation Mode 

08/20/98 
2 
08/21/98 
3 
LC4 

082098,20 
Area 

Component 
Name 

1 Response 1 Cont RF 1 Init RF 1 
1 Cont Std 1 1 Mean 1 

%D 1 Init RF 1 

1 Slope 1 

IPETN 109.6751 2.92EOI 2.95EOI1.171 2.89EOI 

• 

• 

%D 

1.091 
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CALIBRATION FACTOR DATA 
FORM 9C 

J
-°tial Calibration Date: 

tinuing Calibration #: 
L ~tinuing Cal Date : 
Continuing Cal Level 
Instrument ID 
Column ID 
Injection File Name 
Calculation Mode 

08/20/98 
3 
08/21/98 
3 
LC4 

082098,32 
Area 

Component 
Name 

1 Response 1 Cont RF 1 Init RF 1 
1 Cont std 1 1 Mean 1 

%D 1 Init RF 1 

1 Slope 1 

IPETN 111.6641 2.87EOI 2. 95EO 1 2.93 1 2.89EOI 

) 

) 

%D 

0.721 
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~PLOSIVE 

.jection volume = 

CALIBRATION FACTOR DATA 
FORM 9D 

CALIBRATION - METHOD SW846-8330 

200ul 

Amount Units = ug/L 

JPETN 

• 

• 

COMPONENT 
NAME 

ISPIKE AMT ISPIKE AMT I SPIKE AMT ISPIKE AMT ISPIKE AMT I 
I Level 11 Level 21 Level 31 Level 41 Level 51 

201 1601 3201 12801 25601 
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CALIBRATION FACTOR DATA 
FORM 9E 

JPLOSTVE 

_.lstrument ID : LC4 
Column ID 
Calibration Date 
Number of Calibration 

COMPONENT 
NAME 

IPETN 

COMPONENT 
NAME 

lPETN 

COMPONENT 
NAME 

lPETN 

CALIBRATION - METHOD SW846-8330 

08/20/98 
Levels: 5 

RT 
Level 1 

15.761 

RT 
Level 2 

15.761 

RT 
Level 3 

15.781 

RT 
Level 4 

15.751 

RT 
Level 5 

15.771 

1 ~ 1 ~ 1 ~ 1 ~ 1 ~ 
ICont CAl ICont CA2 ICont CA3 ICont CA4 ICont CA5 

15.771 15.891 15.791 15.741 16.021 

AVE RT STD DEV 1 3X SD 1 AVE+-3X SD 
- 1 1 

15.821 0.1111 0.334115.49 - 16.16 
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CALIBRATION ~CTOR DATA 
FORM 9A-l 

EXPLOSIVE CALIBRATION - METHOD SW846-8330 
~;trument ID: IN12 

~lumn ID CARB-11 

Inj 1 
Injection File Name Level 1 2E0817W,4 
Injection File Name Level 2 2E0817W,5 
Injection File Name Level 3 2E0817W,6 
Injection File Name Level 4 2E0817W,7 
Injection File Name Level 5 2E0817W,8 

Calibration Date 08/17/1998 
Number of Calibration Levels: 5 
Line forced thru zero Yes 
Calculation Method Area 

COMPONENT Area ICAL FACTOR I Area ICAL FACTOR I Area ICAL FACTOR I 
NlIME Level 11 Levell I Level 21 Level 2 I Level 31 Level 3 I 

IHMX 10831 846\ 31891 1003\ 189332\ 1191 
IRDX 13511 12991 35841 1378\ 214596\ 1651 
ITNB 2392\ 33221 6635\ 36861 337240 \ 3764 
IDNB 2196\ 5779\ 5098\ 5310\ 2795421 5873 
ITETRYL 10591 1177\ 3509\ 1553\ 182136\ 1612 
INB 26731 3931\ 7591\ 4465\ 392886\ 4622 
13,4-DNT 28051 2191\ 7626\ 2368\ 385889\ 2412 
I TNT 30821 4816\ 8426\ 5266\ 394384\ 4930 
14ADN'l' 2517\ 2517\ 6579\ 2611\ 3302091 2642 
12ADN'l' 2177\ 3888\ 56491 4035\ 295213\ 4217 
\ 26DN'l' 2398\ 2498\ 5201\ 21671 2787021 2423 
I 24DNT 2874\ 5132\ 74941 5353\ 403356\ 5762 

.J 2244\ 20041 7113\ 2540\ 3796321 2618 
1427\ 17841 4849\ 2425\ 251938\ 2519\ 
31861 39831 53851 2693\ 304317\ 3203\ 

Area ICAL FACTOR I Area ICAL FACTOR I 
Level 41 Level 4 I Level 51 LevelS I 

388627\ 12221 777540\ 1223\ 
4399611 1692\ 8695191 1679\ 
694022\ 38771 1368634\ 38231 
574478\ 6047\ 11418291 60101 
324501\ 14361 5487021 1219\ 
8329531 4900\ 17140231 5041\ 
8158561 2550\ 15354721 2399\ 
831970\ 5200\ 17266631 53961 
685923\ 27441 1363829\ 2728\ 
6150801 43931 12334661 4405\ 
5814711 2528\ 11302601 2457\ 
842170 \ 6016\ 17088871 61031 
788627\ 27191 15787601 27221 
518346\ 25921 10365161 2591\ 
625129\ 32901 1252817\ 3297\ 

--
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EXPLOSIVE 

CALIBRATION FACTOR DATA 
FORM 9B 

CALIBRATION - METHOD SW846-8330 

e strument ID: IN12 
lumn ID CARB-11 

Inj 1 
Injection File Name Level 1 2E0817W,4 
Injection File Name Level 2 2E0817W,5 
Injection File Name Level 3 2E0817W,6 
Injection File Name Level 4 2E0817W,7 
Injection File Name Level 5 2E0817W,8 

Calibration Date 08/17/1998 
Number of Calibration Levels: 5 
Line forced thru zero Yes 
Calculation Method Area 

--------------------------------------------------------------------------------
Component I Mean I % RSD I Corr. I Slope I Intercept I 

Name ICal Factor I I Coeff. I area/amt I 
--------------------------------------------------------------------------------
HMX 1097 15.26 0.99998 12211 0.000 
RDX 1540 12.10 0.99998 1680 0.000 
TNB 3694 5.95 0.99996 3831 0.000 
DNB 5804 5.10 0.99997 6010 0.000 
TETRYL 1399 13.93 0.99404 1290 0.000 
NB 4592 9.43 0.99973 4996 0.000 .-DNT 2384 5.38 0.99948 2430 0.000 

5121 4.71 0.99966 5339 0.000 
_ .~T 2648 3.49 0.99996 2727 0.000 
2ADNT 4188 5.39 0.99994 4394 0.000 
26DNT 2415 5.96 0.99987 2469 0.000 
24DNT 5673 7.40 0.99989 6071 0.000 
2NT 2521 11. 86 0.99995 2717 0.000 
4NT 2382 14.33 0.99998 2588 0.0001 
3NT 3293 13.95 0.99997 3291 0.0001 

• 
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CALIBRATION ~CTOR DATA 
FORM 9C 

-J·tial Calibration Date: 
~inuing Calibration #: 

"L cinuing Cal Date : 
Continuing Cal Level 
Instrument 1D 
Column 1D 
Injection File Name 
Calculation Mode 

08/17/1998 
1 
08/18/1998 
3 
IN12 
CARB-11 
2E0817WA,8 
Area 

--------------------------------------------------------------------------------
Component \ Response \ Cont CF \ Init CF \ %D \ Init CF \ %D 

Name \ Cont Std \ \ Mean \ \ Slope \ 
--------------------------------------------------------------------------------

HMX 197946 1245 1097 13.50 1221 1. 96 
RDX 227572 1751 1540 13.69 1680 4.21 
TNB 357081 3985 3694 7.87 3831 4.04 
DNB 290162 6096 5804 5.03 6010 1. 42 
TETRYL 186574 1651 1399 18.00 1290 28.03 
NB 398302 4686 4592 2.05 4996 6.21 
3,4-DNT 378408 2365 2384 0.80 2430 2.67 
TNT 437736 5472 5121 6.84 5339 2.49 
4ADNT 341579 2733 2648 3.19 2727 0.22 
2ADNT 307238 4389 4188 4.81 4394 0.12 
26DNT 293552 2553 2415 5.71 2469 3.37 
24DNT 424972 6071 5673 7.01 6071 0.00 
2NT 382633 2639 2521 4.69 2717 2.87 

J~ 
251836\ 2518 2382 5.72 2588 2.69 
301749\ 3176 3293 3.55 3291 3.49 

) 

163 



CALXBRATXON FACTOR DATA 
FORM 9C 

I
·tial Calibration Date: 
tinuing Calibration #: 
cinuing Cal Date : 

Continuing Cal Level 
Instrument ID 
Column ID 
Injection File Name 
Calculation Mode 

08/17/1998 
2 
08/18/1998 
3 
IN12 
CARB-11 
2E0817WA,14 
Area 

--------------------------------------------------------------------------------
Component I Response I Cont CF I Init CF I %D I Init CF I %D 

Name I Cont Std I I Mean I I Slope I 
--------------------------------------------------------------------------------
IHMX 197635 1243 1097 13.32 12211 1. 80 I 
IRDX 227486 1750 1540 13.64 16801 4.171 
ITNB 354302 3954 3694 7.03 38311 3.231 
IDNB 286574 6020 5804 3.73 60101 0.171 
ITETRYL 161602 1430 1399 2.20 12901 10.891 
INB 394941 4646 4592 1.19 49961 7.001 
13,4-DNT 371660 2323 2384 2.57 24301 4.401 
JTNT 449887 5624 5121 9.80 53391 5.331 
14ADNT 338083 2705 2648 2.13 27271 0.811 
12ADNT 304122 4345 4188 3.75 43941 1.131 
I 26DNT 292169 2541 2415 5.21 24691 2.881 
J24DNT 422256 6032 5673 6.33 60711 0.641 
12NT 378619 2611 2521 3.59 27171 3.891 

.~ 
250018 2500 2382 4.96 25881 3.391 
298192 3139 3293 4.68 32911 4.631 

• 
:: -0" 
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CALIBRATION F.ACTOR DATA 
FORM 90 

J PLOSlVE CALIBRATION - METHOD 

__ ,jection volume = 200uL 

Amount Units = ng 

SW846-8330 

-------------------------------------------------------------------------------
COMPONENT 

NAME 
IAMT ON COLIAMT ON COLIAMT ON COLIAMT ON COLIAMT ON COLI 
I Level 11 Level 21 Level 31 Level 41 Level 51 

-------------------------------------------------------------------------------
IHMX 1. 280 3.1801 159.000 318.000 636.0001 
IRDX 1. 040 2.6001 130.000 260.000 518.0001 
ITNB 0.720 1. 800 I 89.600 179.000 358.0001 
IDNB 0.380 0.9601 47.600 95.000 190.0001 
ITETRYL 0.900 2.2601 113.000 226.000 450.0001 
INB 0.680 1. 700 I 85.000 170.000 340.0001 
13,4-DNT 1. 280 3.2201 160.000 320.000 640.0001 
ITNT 0.640 1. 600 I 80.000 160.000 320.0001 
14ADNT 1. 000 2.5201 125.000 250.000 500.0001 
12ADNT 0.560 1.4001 70.000 140.000 280.0001 
126DNT 0.960 2.4001 115.000 230.000 460.0001 
124DNT 0.560 1. 400 I 70.000 140.000 280.0001 
12NT 1.120 2.8001 145.000 290.000 580.0001 
14NT 0.800 2.0001 100.000 200.000 400.0001 
13NT 0.800 2.0001 95.000 190.000 380.0001 

} 

:. 
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CALIBRATION EACTOR DATA 
FORM 9E 

EXPLOSIVE CALIBRATION - METHOD SW846-8330 

411tstrument ID : IN12 
Column ID : CARB-11 
Calibration Date 08/17/1998 
Number of Calibration Levels: 5 

HMX 
RDX 
TNB 

COMPONENT 
NAME 

DNB 
TETRYL 
NB 
3,4-DNT 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 

• COMPONENT 
J NAME 

HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
3,4-DNT 
TNT 
4ADNT 
2ADNT 
26DNT 

J24DNT 
12NT 
J4NT 
f3NT 

RT RT 
Level 1 Level 2 

5.37 
8.64 

12.14 
15.24 
16.81 
17.71 
19.78 
20.29 
21. 36 
22.35 
24.19 
25.04 
30.09 
32.16 
34.99 

I RT 
ICont CAl 

5.38 
8.79 

12.37 
15.56 
17.24 
18.09 
20.35 
20.70 
22.06 
23.22 
24.92 
25.68 
30.96 
33.10 
35.89 

5.36 
8.66 

12.23 
15.32 
16.93 
17.80 
19.89 
20.33 
21. 48 
22.57 
24.43 
25.15 
30.27 
32.46 
35.14 

I RT 
ICont CA2 

5.411 
8.851 

12.441 
15.661 
17.381 
18.191 
20.501 
20.811 
22.271 
23.45\ 
25.091 
25.871 
31.151 
33.321 
36.091 

RT RT 
Level 3 Level 4 

5.34 
8.67 

12.24 
15.34 
16.96 
17.83 
19.97 
20.44 
21. 59 
22.72 
24.50 
25.25 
30.45 
32.56 
35.30 

5.36 
8.70 

12.27 
15.40 
17.02 
17.89 
20.05 
20.50 
21.70 
22.83 
24.60 
25.34 
30.59 
32.70 
35.45 

COMPONENT 
NAME 

AVE RT STD_DEV I 3X SD I AVE+-3X SD 

JHMX 

t1 
JTETRYL 
JNB 
J3,4-DNT 
I TNT 

5.361 
8.711 

12.281 
15.421 
17.051 
17.911 
20.091 
20.511 

I I 

0.0241 
0.0781 
0.1001 
0.1481 
0.1951 
0.1691 
0.2541 
0.1861 

0.07215.29 - 5.44 
0.23318.48 - 8.95 
0.299111.98 - 12.58 
0.443114.97 - 15.86 
0.585116.47 - 17.64 
0.506117.41--- 18.42 
0.761119.32 - 20.85 
0.558\19.95 - 21.07 

RT 
Level 5 

5.33 
8.69 

12.26 
15.40 
17.02 
17.90 
20.06 
20.49 
21. 73 
22.88 
24.63 
25.37 
30.62 
32.74 
35.49 
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\4ADNT 
\2ADNT 
126DNT 
124DNT 
'~NT 

}"T 
~.T 

J 

21.741 
22.861 
24.621 
25.391 
30.591 
32.721 
35.481 

0.3221 
0.3761 
0.3001 
0.2921 
0.3721 
0.3911 
0.3941 

0.967120.77 - 22.71 
1.128121.73 - 23.99 
0.900123.72 - 25.52 
0.877124.51 - 26.26 
1.116129.47 - 31.70 
1.174131.54 - 33.89 
1.181134.30 - 36.66 
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CALIBRATION FACTOR DATA 
FORM 9A-l 

EXPLOSIVE CALIBRATION - METHOD SW846-8330 

J strument ID: LC4 
lumn ID 

'Injection File Name 
Injection File Name 
Injection File Name 
Injection File Name 
Injection File Name 

Calibration Date 

Level 1 
Level 2 
Level 3 
Level 4 
Level 5 

Number of Calibration Levels: 
Line forced thru zero 
Calculation Method 

Inj 1 
081598W,53 
081598W,56 
081598W,57 
081598W,58 
081598W,59 

08/17/98 
5 

Yes 
Area 

COMPONENT 
NAME 

Area I RESP. FACT I Area I RESP. FACT I Area I RESP. FACT I Area I RESP. FACT I Area I RESP. FACT I 
Level 11 Levell I Level 21 Level 2 I Level 31 Level 3 1 Level 41 Level 4 I Level 51 Level 5 I 

IPErN I 2.484351 a.05EOI 23.26071 6.88EOI 48.19551 6.64EOI 190.8331 6. ?lEO I 408.2231 6.27EOI 

J 
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CALIBRATION FACTOR DATA 
FORM 9B 

EXPLOSIVE CALIBRATION - METHOD 
estrument ID: LC4 

lumn ID 

Inj 1 
Injection File Name Level 1 081598W,53 
Injection File Name Level 2 081598W,56 
Injection File Name Level 3 081598W,57 
Injection File Name Level 4 081598W,58 
Injection File Name Level 5 081598W,59 

Calibration Date 
Number of Calibration Levels: 

08/17/98 
5 

Line forced thru zero 
Calculation Method 

Component 
Name 

Yes 
Area 

I Mean I % RSD I 
I Resp Factor I 

SW846-8330 

Corr. I Slope I Intercept I 
Coeff. I area/amt I 

PETN 6.91EOI 9.771 0.999501 6.36EOI 0.0001 

• 

• 
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CALIBRATION FACTOR DATA 
FORM 9D 

EXPLOSIVE CALIBRATION - METHOD SW846-8330 

~jection volume = 100ul 

Amount Units ug/L 

COMPONENT 
NAME 

ISPIKE AMT ISPIKE AMT ISPIKE AMT I SPIKE AMT ISPIKE AMT I 
I Level 11 Level 21 Level 31 Level 41 Level 51 

JFETN 201 1601 3201 12801 25601 

) 

) 
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CALIBRATION FACTOR DATA 
FORM 9E 

EXPLOSIVE CALIBRATION - METHOD SW846-8330 

~)trurnent ID : LC4 
..... ..Jlumn ID 
Calibration Date 08/17/98 
Number o£ Calibration Levels: 5 

COMPONENT 
NAME 

/PETN 

COMPONENT I 

RT 
Level 1 

10.66/ 

RT I 

RT 
Level 2 

10.721 

RT I 

RT 
Level 3 

10.721 

RT I 

RT 
Level 4 

10.711 

RT 
NAME ICont CAl ICont CA2 ICont CA3 ICont CA4 

JPETN 10.781 10.801 10.771 10.741 

COMPONENT AVE RT STD DEV I 3X SD I AVE+-3X SD -NAME I I 

/PETN 10.741 0.0411 0.122110.61 - 10.86 

~ 

~ 

RT 
Level 5 

10.731 
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CALIBRATION FACTOR DATA 
FORM 9C 

Initial Calibration Date: 

J
tinUing Calibration #: 
cinuing Cal Date 

Continuing Cal Level 
Instrument 1D 
Column ID 
Injection File Name 
Calculation Mode 

08/17/98 
1 
08/18/98 
3 
LC4 

081598W,74 
Area 

Component 
Name 

I Response I Cont RF I 1nit RF I 
I Cont Std I I Mean I 

%D I Init RF I 
I Slope I 

IFETN 55.07941 5.91EOI 6.91EOI 15.911 6.36EOI 

) 

) 
--

%D 

8.631 
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CALIBRATION FACTOR DATA 
FORM 9C 

Initial Calibration Date: 

•
tinuing Calibration #: 
:inuing Cal Date 

C~~tinuing Cal Level 
Instrument 1D 
Column 1D 
Injection File Name 
Calculation Mode 

08/17/98 
2 
08/18/98 
3 
LC4 

081598W,71 
Area 

Component 
Name 

I Response I Cont RF I 1nit RF 1 
1 Cont Std 1 1 Mean 1 

%D 1 Init RF 1 
1 Slope 1 

IPETN 47.45981 6.74EOI 6.91EOI 2.421 6.36EOI 

• 

• 
= 

%D 

6.041 
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CALIBRATION FACTOR DATA 
FORM 9A-l 

EXPLOSIVE CALIBRATION - METHOD SW846-8330 

)
strument ID: IN10 
lumn ID MET-01 

Injection File Name Level 1 
Injection File Name Level 2 
Injection File Name Level 3 
Injection File Name Level 4 
Injection File Name Level 5 

Calibration Date 
Number of Calibration Levels: 
Line forced thru zero 
Calculation Method 

COMPONENT Area I CAL FACTOR I 
NAME Level 11 Levell I 

IHMX 45681 6531 
ITNE 81551 17731 
I TNT 99201 21571 
ITETRYL 106051 11781 
13,4DNT 61171 46341 
I 26D1JT 71051 14211 

Inj 1 
1CN0911,4 
1CN0911,5 
1CN0911,6 
1CN0911,7 
1CN0911,8 

09/11/98 
5 

Yes 
Area 

Area I CAL FACTOR I 
Level 21 Level 2 I 

246311 7041 
427701 18601 
478171 20791 
566491 12591 
306391 46421 
316271 12651 

Area ICAL FACTOR I 
Level 31 Level 3 I 

657281 7511 
1093311 19011 
1263471 21971 
1487681 13221 

830131 50311 
860991 13781 

Area I CAL FACTOR I Area ICAL FACTOR I 
Level 41 Level 4 I Level 51 Level 5 I 

1244721 7111 2544641 7271 
2092261 18191 4239141 18431 
2412341 20981 4940241 21481 
2792851 12411 5570811 12381 
1611831 48841 3278971 49681 
1601791 12811 329340 I 13171 

--
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CALIBRATION FACTOR DATA 
FORM 9A-l 

EXPLOSIVE CALIBRATION - METHOD SW846-8330 
~strument ID: INI0 
..,lumn ID : MET-Ol 

Injection File Name Level 1 
Injection File Name Level 2 
Injection File Name Level 3 
Injection File Name Level 4 
Injection File Name Level 5 

Calibration Date 
Number of Calibration Levels: 
Line forced thru zero 
Calculation Method 

COMPONENT Area I CAL FACTOR I 
NAME Level 11 Levell I 

IRDX 30101 6021 
IDNB 85411 21351 
INB 69171 13831 
I 24DNT 101771 20351 
14ADNT 89211 9701 
12ADNT 149841 14981 

• 

• 

Inj 1 
lCN0911,9 
lCN0911,10 
1CN0911,11 
1CN0911,12 
1CN0911,13 

09/11/98 
5 

Yes 
Area 

Area ICAL FACTOR I 
Level 21 Level 2 I 

202311 8091 
460451 23021 
359851 14391 
537581 21501 
491291 10681 
815411 16311 

Area I CAL FACTOR I 
Level 31 Level 3 I 

515611 8251 
1182191 23641 

902871 14451 
1349181 21591 
131190 I 11411 
1975281 15801 

Area I CAL FACTOR I Area ICAL FACTOR I 
Level 41 Level 4 I Level 51 Level 5 I 

1036821 8291 2001121 8001 
2360571 23611 4643791 23221 
1820561 14561 3620411 14481 
2674261 21391 5286971 21151 
2578911 11211 5002631 10881 
4082081 16331 8105391 16211 
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CALIBRATION FACTOR DATA 
FORM 9B 

EXPLOSIVE CALIBRATION - METHOD SW846-8330 

J
~ strurnent ID: IN10 

lumn ID : MET-Ol 

Inj 1 
Injection File Name Level 1 lCN0911,4 
Injection File Name Level 2 lCN0911,5 
Injection File Name Level 3 lCN0911,6 
Injection File Name Level 4 1CN0911,7 
Injection File Name Level 5 lCN0911,8 

Calibration Date 09/11/98 
Number of Calibration Levels: 5 
Line forced thru zero Yes 
Calculation Method Area 

Component 
Name 

I Mean I % RSD I 
ICal Factor I 

Corr. I Slope I Intercept I 
Coeff. I area/amt I 

HMX 7091 5.141 0.999851 7251 0.0001 
TNB 18391 2.591 0.999921 18421 0.0001 
TNT 21361 2.231 0.999871 21411 0.0001 
TETRYL 12481 4.141 0.999831 12431 0.0001 
3,4DNT 48321 3.821 0.999931 49531 0.0001 
26DNT 13321 4.931 0.999751 13131 0.0001 

) 

} 
:: 
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CALIBRATION FACTOR DATA 
FORM 9B 

EXPLOSIVE CALIBRATION - METHOD SW846-8330 
~strument ID: IN10 
..,lumn ID MET-01 

Inj 1 
Injection File Name Level 1 1CN0911,9 
Injection File Name Level 2 1CN0911,10 
Injection File Name Level 3 1CN0911,11 
Injection File Name Level 4 1CN0911,12 
Injection File Name Level 5 1CN0911,13 

Calibration Date 09/11/98 
Number of Calibration Levels: 5 
Line forced thru zero Yes 
Calculation Method Area 

Component 
Name 

I Mean I % RSD I 
ICal Factor I 

Corr. I Slope I Intercept I 
Coeff. I area/amt I 

RDX 7731 12.471 0.999761 8071 0.0001 
DNB 22971 4.101 0.999951 23311 0.0001 
NB 14341 2.031 0.999991 14491 0.0001 
24DNT 21201 2.361 0.999971 21221 0.0001 
4ADNT 10771 6.181 0.999781 10961 0.0001 
2ADNT 15931 3.571 0.999961 16211 0.0001 

• 

• 
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CALIBRATION FACTOR DATA 
FORM 9C 

Initial Calibration Date: 
.;,tinuing Calibration #: 

:inuing Cal Date 
"'~ltinuing Cal Level 

Instrument ID 
Column ID 
Injection File Name 
Calculation Mode 

Component 
Name 

I 
I 

09/11/98 
5 
09/13/98 
3 
IN10 
MET-01 
1CN0911F,3 
Area 

Response I 
Cont Std I 

Cont CF I Init CF I %D I Init CF I %D 
I Mean I I Slope I 

--------------------------------------------------------------------------------
IHMX 637701 7291 7091 2.771 7251 0.511 
ITNB 1036631 18031 18391 1. 981 18421 2.111 
I TNT 1197011 20821 21361 2.531 21411 2.751 
ITETRYL 1379601 12261 12481 1. 721 12431 1.341 
13,4DNT 747471 45301 48321 6.251 49531 8.541 
126DNT 837321 13401 13321 0.541 13131 2.011 

) 

) 
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CALIBRATION FACTOR DATA 
FORM 9C 

Initial Calibration Date: 

•
~tinUing Calibration #: 
tinuing Cal Date 

Continuing Cal Level 
Instrument ID 
Column ID 
Injection File Name 
Calculation Mode 

Component 
Name 

I 
I 

09/11/98 
5 
09/13/98 
3 
IN10 
MET-01 
1CN0911F,4 
Area 

Response I 
Cont Std I 

Cont CF I Init CF I %D I Init CF I %D 
I Mean I I Slope I 

--------------------------------------------------------------------------------
IRDX 494281 7911 7731 2.281 8071 2.041 
IDNB 1160241 23201 22971 1.031 23311 0.461 
INB 878521 14061 14341 2.011 14491 3.031 
124DNT 1308731 20941 21201 1. 211 21221 1. 311 
14ADNT 1281441 11141 10771 3.421 10961 1.621 
J2ADNT 1990741 15931 15931 0.001 16211 1. 781 

• 

• 
--
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CALIBRATION FACTOR DATA 
FORM 9C 

Initial Calibration Date: 
..... t~nu~ng 

, t~nu~ng 

Calibration #: 

~ontinuing 

Instrument 
Column 10 

Cal Date 
Cal Level 
10 

Injection File Name 
Calculation Mode 

Component 
Name 

I 
I 

09/11/98 
6 
09/14/98 
3 
IN10 
MET-01 
1CN0911F,13 
Area 

Response I Cont CF 
Cont Std I 

I Init CF I %D I Init CF I %D 
I Mean I I Slope I 

--------------------------------------------------------------------------------
IHMX 629071 7191 7091 1. 381 7251 0.851 
JTNB 1033311 17971 18391 2.291 18421 2.421 
ITNT 1205781 20971 21361 1. 811 21411 2.031 
ITETRYL 1427011 12681 12481 1. 661 12431 2.051 
13,4DNT 761371 46141 48321 4.501 49531 6.841 
/260NT 787211 12601 13321 5.481 13131 4.101 

.. ~ 

--
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CALIBRATION FACTOR DATA 
FORM 9C 

Initial Calibration Date: e tinUing Calibration #: 
tinuing Cal Date 

Continuing Cal Level 
Instrument 1D 
Column 1D 
Injection File Name 
Calculation Mode 

Component 
Name 

I 
I 

09/11/98 
6 
09/14/98 
3 
1N10 
MET-01 
1CN0911F,14 
Area 

Response I Cont CF 
Cont Std I 

I Init CF I %0 I Init CF I %0 
I Mean I I Slope I 

--------------------------------------------------------------------------------
IRDX 517461 8281 7731 7.081 8071 2.561 
JDNB 1204381 24091 22971 4.871 23311 3.331 
INB 894361 14311 14341 0.241 14491 1.281 
124DNT 1373441 21981 21201 3.671 21221 3.571 
14AONT 1330221 11571 10771 7.361 10961 5.491 
J2ADNT 2067991 16541 15931 3.881 16211 2.031 

• 

• 
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EXPLOSIVE 

CALIBRATION FACTOR DATA 
FORM 9D 

CALIBRATION - METHOD SW846-8330 

~jection volume = 100uL 

Amount Units = ng 

COMPONENT 
NAME 

IAMT ON COLIAMT ON COLIAMT ON COLIAMT ON COLIAMT ON COLI 
I Level 11 Level 21 Level 31 Level 41 Level 51 

IHMX 7.0001 35.0001 87.5001 175.0001 350.0001 
ITNB 4.6001 23.0001 57.5001 115.0001 230.0001 
I TNT 4.6001 23.0001 57.5001 115.0001 230.0001 
ITETRYL 9.0001 45.0001 112.5001 225.0001 450.0001 
13,4DNT 1. 320 I 6.6001 16.5001 33.0001 66.0001 
126DNT 5.0001 25.0001 62.5001 125.0001 250.0001 

--
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EXPLOSIVE 

CALIBRATION FACTOR DATA 
FORM 9D 

CALIBRATION - METHOD SW846-8330 

~jection volume = 100uL 

Amount Units = ng 

IRDX 
IDNB 
INB 
124DNT 
14ADNT 
12ADNT 

• 

• 

COMPONENT 
NAME 

IAMT ON COLIAMT ON COLIAMT ON COLIAMT ON COLIAMT ON COLI 
I Level 11 Level 21 Level 31 Level 41 Level 51 

5.0001 25.0001 62.5001 125.0001 250.0001 
4.0001 20.0001 50.0001 100.0001 200.0001 
5.0001 25.0001 62.5001 125.0001 250.0001 
5.0001 25.0001 62.5001 125.0001 250.0001 
9.2001 46.0001 115.0001 230.0001 460.0001 

10.0001 50.0001 125.0001 250.0001 500.0001 

--
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CALIBRATION FACTOR DATA 
FORM 9E 

EXPLOSIVE CALIBRATION - METHOD SW846-8330 

~3trument ID : IN10 
"Column ID : MET-01 
Calibration Date 09/11/98 
Number o£ Calibration Levels: 5 

COMPONENT RT RT RT 
NAME Level 1 Level 2 Level 3 

IHMX 4.701 4.671 4.721 
ITNB 7.131 7.081 7.141 
ITNT 10.841 10.701 10.841 
jTETRYL 11.811 11. 641 11.841 
13,4DNT 13.131 12.911 13.151 
126DNT 13.571 13.401 13.621 

COMPONENT I RT I RT I RT I 

RT 
Level 4 

4.721 
7.141 

10.841 
11. 851 
13.171 
13.641 

RT I 

RT 
Level 

ICNCA~r 
CAI~CA6 
~I 
"A Sn) 

5 

4.721 
7.141 

10.871 
11. 90 I 
13.231 
13.701 

RT 
NAME ICont CAl ICont CA2 ICont CA3 ICont CA4 ICont CA5 

IHMX 4.721 4.731 4.731 4.731 4.741 
ITNB 7.151 7.161 7.161 7.171 7.201 
I TNT 10.881 10.881 10.891 10.921 10.981 
ITETRYL 11. 891 11.891 11. 90 I 11. 93 I 12.011 
~4DNT 13.211 13.211 13.231 13.281 13.391 

DNT 13.681 13.691 13.711 13.761 13.871 

COMPONENT AVE RT STD DEV I 3X SD I AVE+-3X SD -
NAME I I 

IHMX 4.721 0.0211 0.06314.66 - 4.78 
ITNB 7.151 0.0341 0.10317.05 - 7.26 
1 TNT 10.891 0.0841 0.253110.63 - 11.14 
ITETRYL 11. 90 I 0.1171 0.352111.55 - 12.25 
13,4DNT 13.231 0.1461 0.439112.79 - 13.67 
I 26DNT 13.701 0.1471 0.441113.26 - 14.15 

21.2 



CALIBRATION FACTOR OAT 
FORM 9E 

EXPLOSIVE CALIBRATION - METHOD SW846-8330 

e strument ID : IN10 
luron ID : MET-01 

~dlibration Date 09/11/98 
Number of Calibration Levels: 5 

COMPONENT RT RT RT RT 
NAME Level 1 Level 2 Level 3 Level 4 

IHMX 4.701 4.671 4.721 4.721 
ITNB 7.131 7.081 7.141 7.141 
ITNT 10.841 10.701 10.841 10.841 
/TETRYL 11. 811 11. 64 I 11.841 11. 851 
13,4DNT 13.131 12.911 13.151 13.171 
/26DNT 13.571 13.401 13.621 13.641 

COMPONENT I RT I RT 
NAME ICont CA6 ICont CA7 

IHMX 4.751 4.741 
ITNB 7.211 7.181 
ITNT 11. 011 10.99\ 
\TETRYL 12.071 12.061 
13,4DNT 13.44\ 13.431 tjDNT 13.931 13.89\ 

COMPONENT AVE RT STD DEV \ 3X SD \ AVE+-3X SD -NAME \ \ 

/HMX 4.72\ 0.021\ 0.06314.66 - 4.78 
ITNB 7.151 0.034\ 0.10317.05 - 7.26 
ITNT 10.891 0.0841 0.253\10.63 - 11.14 
ITETRYL 11. 90 \ 0.117\ 0.352111.55 - 12.25 
13,4DNT 13.231 0.1461 0.439112.79 - 13.67 
/26DNT 13.701 0.147\ 0.441\13.26 - 14.15 

• 

{eNOct 11 
CIt~/CA7 

RT 
Level 5 

4.721 
7.141 

10.871 
11. 90 I 
13.231 
13.701 
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CALIBRATION FACTOR DATA 
FORM 9E 

EXPLOSIVE CALIBRATION - METHOD SWB46-B330 

J strument 1D : IN10 
~olumn ID : MET-01 
Calibration Date 09/11/9B 
Number of Calibration Levels: 5 

COMPONENT RT RT RT 
NAME Level 1 Level 2 Level 3 

IRDX 7.4BI 7.431 7.461 
IDNB 9.171 9.111 9.141 
INB 10.271 10.201 10.251 
124DNT 13.411 13.321 13.3BI 
) 4ADNT 14.661 14.531 14.611 
/2ADNT 15.221 15.0BI 15.161 

COMPONENT I RT I RT I RT I 

RT 
Level 4 

7.431 
9.111 

10.201 
13.331 
14.541 
15.101 

RT I 

ICN0'1/1 
CJ)\~c.BS" 

RT 
Level 5 

7.441 
9.111 

10.211 
13.351 
14.5BI 
15.131 

RT 
NAME ICont CAl ICont CA2 ICont CA3 ICont CA4 ICont CA5 

IRDX 7.431 7.411 7.421 7.421 7.4BI 
IDNB 9.111 9.101 9.111 9.131 9.191 
INB 10.201 10.201 10.211 10.241 10.331 
I 24DNT 13.321 13.311 13.341 13.3BI 13.501 
IjDNT 14.521 14.511 14.551 14.591 14.751 

DNT 15.061 15.061 15.091 15.121 15.2BI 

COMPONENT AVE RT STD DEV I 3X SD I AVE+-3X SD -
NAME I I 

IRDX 7.451 0.0321 0.09617.35 - 7.55 
)DNB 9.141 0.0401 0.11919.02 - 9.26 
INB 10.251 0.0541 0.163110.0B - 10.41 
I 24DNT 13.391 O.OBOI 0.240113.15 - 13.63 
/4ADNT 14.621 0.10BI 0.323114.30 - 14.94 
12ADNT 15.171 0.10BI 0.323114.B4 - 15.49 

) 
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CALIBRATION FACTOR DAT 
FORM 9E 

EXPLOSIVE CALIBRATION - METHOD SW846-8330 

•

strument ID : IN10 
lumn ID : MET-01 

calibration Date 09/11/98 
Number of Calibration Levels: 5 

COMPONENT RT RT RT RT 
NAME Level 1 Level 2 Level 3 Level 4 

IRDX 7.481 7.431 7.461 7.431 
IDNB 9.171 9.111 9.141 9.111 
INB 10.271 10.201 10.251 10.201 
I 24DNT 13.411 13.321 13.381 13.331 
14ADNT 14.661 14.531 14.611 14.541 
12ADNT 15.221 15.081 15.161 15.101 

COMPONENT RT I RT 
NAME ICont CA6 ICont CA7 

IRDX 7.481 7.521 
IDNB 9.181 9.221 
INB 10.311 10.351 
J24DNT 13.501 13.541 
J4ADNT 14.771 14.831 

.DNT 15.321 15.381 

I COMPONENT AVE RT STD DEV I 3X SD I AVE+-3X SD -
J NAME I I 

IRDX 7.451 0.0321 0.09617.35 - 7.55 
IDNB 9.141 0.0401 0.11919.02 - 9.26 
INB 10.251 0.0541 0.163110.08 - 10.41 
1 24DNT 13.391 0.0801 0.240113.15 - 13.63 
14ADNT 14.621 0.1081 0.323114.30 - 14.94 
12ADNT 15.171 0.1081 0.323114.84 - 15.49 

• --

RT 
Level 

'tNOct II 

CB~~~8~ 
Pge 

5 

7.441 
9.111 

10.211 
13.351 
14.581 
15.131 
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CALIBRATION FACTOR DATA 
FORM 9A-l 

EXPLOSIVE CALIBRATION - METHOD SW846-8330 
~strument ID: IN10 
Jlumn ID MET-01 

Injection File Name Level 1 
Injection File Name Level 2 
Injection File Name Level 3 
Injection File Name Level 4 
Injection File Name Level 5 

Calibration Date 
Number of Calibration Levels: 
Line forced thru zero 
Calculation Method 

COMPONENT Area ICAL FACTOR I 
NAME Level 11 Levell I 

IHMX 47341 6761 
ITNB 79371 17251 
I TNT 96131 20901 
ITETRYL 104991 11671 
13,4DNT 59501 45081 
/26DNT 64821 12961 

Inj 1 
1CN0914,4 
1CN0914,5 
1CN0914,6 
1CN0914,7 
1CN0914,8 

09/14/98 
5 

Yes 
Area 

Area ICAL FACTOR I 
Level 21 Level 2 I 

233111 6661 
384311 16711 
459121 19961 
545231 12121 
287091 43501 
293581 11741 

Area ICAL FACTOR I 
Level 31 Level 3 I 

624441 7141 
1047721 18221 
1212461 21091 
1437241 12781 

774761 46961 
809481 12951 

Area ICAL FACTOR I Area ICAL FACTOR I 
Level 41 Level 4 I Level 51 Level 5 I 

1247871 7131 2563081 7321 
2105031 18301 4269461 18561 
2452591 21331 4955681 21551 
2877371 12791 5668651 12601 
1616161 48971 3282211 49731 
1576571 12611 3286181 13141 

--
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CALIBRATION FACTOR DATA 
FORM 9A-l 

EXPLOSIVE CALIBRATION - METHOD SW846-8330 
~strument ID: IN10 
..,~urnn ID MET-01 

Injection File Name Level 1 
Injection File Name Level 2 
Injection File Name Level 3 
Injection File Name Level 4 
Injection File Name Level 5 

Calibration Date 
Number of Calibration Levels: 
Line forced thru zero 
Calculation Method 

COMPONENT Area ICAL FACTOR I 
NAME Level 11 Levell I 

IRDX 43251 8651 
IDNB 95651 23911 
INB 73931 14791 
12-4DNT 104591 20921 
14ADNT 91221 9921 
IZAnNT 155281 15531 

• 

• 

Inj 1 
1CN0914,9 
1CN0914,10 
1CN0914,11 
1CN0914,12 
1CN0914,13 

09/14/98 
5 

Yes 
Area 

Area I CAL FACTOR I 
Level 21 Level 2 I 

198291 7931 
465661 23281 
362021 14481 
528771 21151 
495651 10781 
818821 16381 

Area ICAL FACTOR I 
Level 31 Level 3 I 

516261 8261 
1176181 23521 

892941 14291 
1317041 21071 
1302201 11321 
1985181 15881 

Area ICAL FACTOR I Area ICAL FACTOR I 
Level 41 Level 4 I Level 51 Level 5 I 

1011361 8091 2043211 8171 
2353591 23541 4669841 23351 
1815111 14521 3635381 14541 
2662491 21301 5255161 21021 
2572051 11181 5008491 10891 
4043681 16171 8021871 16041 
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CALIBRATION FACTOR DATA 
FORM 9B 

EXPLOSIVE CALIBRATION - METHOD SWS46-8330 
Tnstrument ID: IN10 J lumn ID MET-01 

Inj 1 

Injection File Name Level 1 1CN0914,4 
Injection File Name Level 2 1CN0914,5 
Injection File Name Level 3 1CN0914,6 
Injection File Name Level 4 1CN0914,7 
Injection File Name Level 5 1CN0914,8 

Calibration Date 09/14/98 
Number of Calibration Levels: 5 
Line forced thru zero Yes 
Calculation Method Area 

Component 
Name 

I Mean I % RSD I 
I Cal Factor I I 

Corr. I Slope I Intercept I 
Coeff. I area/amt I 

HMX 7001 3.991 0.999911 7271 0.0001 
TNB 17811 4.441 0.999961 18491 0.0001 
TNT 20961 2.921 0.999971 21471 0.0001 
TETRYL 12391 3.931 0.999941 12641 0.0001 
3,4DNT 46851 5.571 0.999901 49421 0.0001 
26DNT 12681 4.411 0.999771 13031 0.0001 

J 

) 
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CALIBRATION FACTOR DATA 
FORM 9B 

EXPLOSIVE CALIBRATION - METHOD SW846-8330 

estrument ID: IN10 
lumn ID MET-01 

Inj 1 
Injection File Name Level 1 1CN0914,9 
Injection File Name Level 2 1CN0914,10 
Injection File Name Level 3 1CN0914,11 
Injection File Name Level 4 1CN0914,12 
Injection File Name Level 5 1CN0914,13 

Calibration Date 09/14/98 
Number of Calibration Levels: 5 
Line forced thru zero Yes 
Calculation Method Area 

Component 
Name 

I Mean I % RSD I 
ICal Factor I 

Corr. I Slope I Intercept I 
Coeff. I area/amt I 

RDX 8221 3.271 0.999971 8161 0.0001 
DNB 23521 1. 041 0.999991 23391 0.0001 
NB 14521 1. 231 0.999991 14531 0.0001 
24DNT 21091 0.681 0.999971 21081 0.0001 
4ADNT 10821 5.091 0.999851 10961 0.0001 
2ADNT 16001 2.001 0.999981 16061 0.0001 

• 

• 
::. 
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CALIBRATION FACTOR DATA 
FORM 9C 

Initial Calibration Date: 

Y tinuing Calibration #: 
tinuing Cal Date 

Luntinuing Cal Level 
Instrument ID 
Column ID 
Injection File Name 
Calculation Mode 

Component 
Name 

I 
I 

09/14/98 
1 
09/15/98 
3 
IN10 
MET-01 
1CN0914A,1 
Area 

Response I 
Cont Std I 

Cont CF I Init CF I %D I Init CF I %D 
I Mean I I Slope I 

--------------------------------------------------------------------------------
JHMX 633381 7241 7001 3.371 7271 0.491 
JTNB 1046731 18201 17811 2.211 18491 1.521 
ITNT 1205121 20961 20961 0.021 21471 2.391 
ITETRYL 1395281 12401 12391 0.111 12641 1. 871 
13,4DNT 765651 46401 46851 0.951 49421 6.111 
126DNT 830021 13281 12681 4.711 13031 1.931 

) 
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CALIBRATION FACTOR DATA 
FORM 9C 

Initial Calibration Date: 

e tinUing Calibration #: 
:inuing Cal Date 

Continuing Cal Level 
Instrument ID 
Column ID 
Injection File Name 
Calculation Mode 

Component 
Name 

I 
I 

09/14/98 
1 
09/15/98 
3 
IN10 
MET-01 
1CN0914A,2 
Area 

Response I 
Cont Std I 

Cont CF I Init CF I %D I Init CF I %D 
I Mean I I Slope I 

--------------------------------------------------------------------------------
IRDX 519481 8311 8221 1.10 I 8161 1. 861 
IDNB 1175201 23501 23521 0.071 23391 0.481 
JNB 892751 14281 14521 1.651 14531 1. 661 
I 24DNT 1330531 21291 21091 0.931 21081 1.00 I 
14ADNT 1312331 11411 10821 5.501 10961 4.071 
J2ADNT 2009371 16071 16001 0.461 16061 0.071 

• 

• 
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CALIBRATION FACTOR DATA 
FORM 9C 

Initial Calibration Date: 

2
-~tinuing Calibration #: 

.:inuing Cal Date 
ontinuing Cal Level 

Instrument ID 
Column ID 
Injection File Name 
Calculation Mode 

Component 
Name 

I 
I 

09/14/98 
2 
09/15/98 
3 
IN10 
MET-01 
1CN0914A,5 
Area 

Response I 
Cont Std I 

Cont CF I Init CF I %D I Init CF I %D 
I Mean I I Slope I 

--------------------------------------------------------------------------------
IHMX 597071 6821 7001 2.561 7271 6.191 
ITNB 1015831 17671 17811 0.811 18491 4.431 
ITNT 1191431 20721 20961 1.161 21471 3.501 
ITETRYL 1377161 12241 12391 1.191 12641 3.141 
13,4DNT 785611 47611 46851 1.631 49421 3.661 
J26DNT 817721 13081 12681 3.161 13031 0.421 

) 

1 
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CALIBRATION FACTOR DATA 
FORM 9C 

Initial Calibration Date: 

l
~tinUing Calibration #: 

:inuing Cal Date 
ntinuing Cal Level 

Instrument ID 
Column ID 
Injection File Name 
Calculation Mode 

Component 
Name 

I 
I 

09/14/98 
2 
09/15/98 
3 
IN10 
MET-01 
1CN0914A,6 
Area 

Response I 
Cont Std I 

Cont CF I Init CF I %0 I Init CF I %0 
I Mean I I Slope I 

--------------------------------------------------------------------------------
IROX 497321 7961 8221 3.211 8161 2.491 
IDNB 1150071 23001 23521 2.211 23391 1.671 
INB 890821 14251 14521 1. 861 14531 1. 871 
I 24DNT 1321291 21141 21091 0.231 21081 0.301 
14ADNT 1296281 11271 10821 4.211 10961 2.801 
12ADNT 2008931 16071 16001 0.441 16061 0.051 

• 

• 
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EXPLOSIVE 

CALIBRATION FACTOR DATA 
FORM 9D 

CALIBRATION - METHOD SW846-8330 

~jection volume = 100uL 

Amount Units ng 

COMPONENT 
NAME 

IAMT ON COLIAMT ON COLIAMT ON COLIAMT ON COLIAMT ON COLI 
I Level 11 Level 21 Level 31 Level 41 Level 51 

IHMX 7.0001 35.0001 87.5001 175.0001 350.0001 
ITNB 4.6001 23.0001 57.5001 115.0001 230.0001 
ITNT 4.6001 23.0001 57.5001 115.0001 230.0001 
ITETRYL 9.0001 45.0001 112.5001 225.0001 450.0001 
13,4DNT 1. 320 I 6.6001 16.5001 33.0001 66.0001 
126DNT 5.0001 25.0001 62.5001 125.0001 250.0001 

--
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EXPLOSIVE 

CALIBRATION FACTOR DATA 
FORM 9D 

CALIBRATION - METHOD SW846-8330 

~jection volume = 100uL 

Amount Units = ng 

IRDX 
JDNB 
INB 
124DNT 
14ADNT 
J2ADNT 

• 

• 

COMPONENT 
NAME 

IAMT ON COLIAMT ON COLIAMT ON COLIAMT ON COLIAMT ON COLI 
I Level 11 Level 21 Level 31 Level 41 Level 51 

5.0001 25.0001 62.5001 125.0001 250.0001 
4. 000 I 20.0001 50.0001 100.0001 200.0001 
5.0001 25.0001 62.5001 125.0001 250.0001 
5.0001 25.0001 62.5001 125.0001 250.0001 
9.2001 46.0001 115.0001 230.0001 460.0001 

10.0001 50.0001 125.0001 250.0001 500.0001 
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[IJ RUSH o REEXTRACT o TCLP c\""';0XIN SAMPLE EXTRACTION L~I. SV iT. PCB OTHER 

CONTEX. 
(352081 
SEP·F BATCH: 980815SA SOUTHWEST LABO~~<;?F OKlAHOMA,INC. (35108) 

SHAKER EXTRACT DATI698-08-15 10:41 

SONC. 
(3550t xxxxx 001581 

0!f,~i(I.~~~~i~jll,il,# SOXHlET § ~ $ Q Q ,t ~ ~ ~ ~ ~ ~ ~ ~ 
Page: 1 of 2 ~ ~ ... ,;:; (j ...... '<; ... '<; ,;:; I::- # «'# . 6' ~ ~ .!I,' ~T ~T 

~ '" ~ I<J ~ u u "" 0" ..:> !::'o !::'o .!I, 0 "" ~ .!I,' ~ ~ ~ 
SAMPlE 10 CLIENT 

... ~ 1" 0' -t' d'tt-T tt-T $ ~ 1<;';;0;;0 "'~ ~~!:f ~ !t ",Q" r:J
q

" 
DA TE RECEIVED ~T ~T ~ ~ i Iff .!I,O" cf cf ,p .!I,O" ... ~ .!I,O" .!I,0 ,t.!l,O"",rJ .f ~ l cl ~ 6'''' (EPISODE " 

CASE CLIENT SAMPlE 10 I l% a [(.;). ml ml ml I ml ml I ml ml I ml IVINI "L ,,' I I .L 

8L0815SA S/L 2.0 10.0 N 

BBOB15SA S/L 2.0 10.0 N 

LCOB15SA S/L 2.0 10.0 N 120 

lOOBI5SA S/l 2.0 10.0 N 120 
35211.01 I«F·OO 081131199B 11: 12 
Ge201 MG-ICS-013 S/l 17 .04 1.7 2.0 10.0 N 
35217.03 I«F-OO 08113/1998 11: 12 
Ge201 MG·ICS·015 S/L 16.61 1.7 2.0 10.0 N 
35217 .04 I«F -00 

, 
0811311998 11: 12 

Ge201 MG-ICS·OI6 S/L 15.74 1.7 2.0 10.0 N 

35217.06 M<F·OO OB113/1998 11: 12 
Ge201 IJIG-ICS-018 S/L 17.72 1.6 2.0 10.0 N 

35218.01 I«F·OO OB/13/1998 11 :24 
Ge201 81OH01307031 S/L 29.1B 1.4 2.0 10.0 N 

3521B.02HS I«F·(Jl 08/13/1998 1l:24 
10.0 120 Ge201 8IOH01307031 S/L 29.1B 1.4 2.0 N 

3521B.OlHSD I«F·(Jl 08/1311998 11:24 
Ge201 BIOH01307031 S/l 29.IB 1.4 2.0 10.0 N 120 

3521B.04 I«F·OO 08113/1998 11: 24 
Ge201 BIOH01307032 S/l 24.36 1.5 2.0 10.0 N 

35218.05 I«F·OO 08113/1998 11: 24 
Ge201 BIOH01307032FD S/l 27.53 1.4 2.0 10.0 N 

3521B.06 I«F-OO 0811311998 11:24 
S/L 1.5 2.0 10.0 N Ge201 BIIll01307033 25.30 

3521B.07 I«F·OO 08113/1998 11:24 
10_0 N Ge201 BIOH01307051 S/l 36.43 1.3 2_0 

D N MBER MM NT 

W£IGI:I1N. • ON' OBISI' ,.fLORlSILCARIBIDGE ,! 
D' l.G~WMN'! 

i-summGAl'lOSJD...CONC .! 

~UetKUQUDLCONc..naI· J-llQ 

SUBMITTED BY: ~EVIEWED BY: SOP· METHOD I : SWL-OP· 



~-:'-=-~·-1."' .... .. 
i ", ~' \. 

f • '~I '". - ..... ,tlltt 
•. SV 

1m RUSH 0 REEXTRACT 
.IT • PCB laTHER' 

o TCLP [-eXIN SAMPLE EXTRACTION L~ 

~""'.DW~ sww IIII .ONT 
35208) 

r~~lnRI 

SHAKER 

D55Dl. 
SOXHlET 

SAMPlE 10 
IEPISODE II 

35218.08 
Ge20l 
35218.09 
Ge2Dl 
35218.10 
Ge2Dl 
35218.11 
Ge2D1 
35218.12 

CLIENT 
CASE 

I tt:F·(II 

II«F·(II 

II«F·(II 

I tt:F·(II 

xxxxx 001581 
Page: 2 of 2 

DATE RECEIVED 
CLIENT SAMPLE 10 

0811311998 11:24 
BIOHD1307052 
0811311998 11:24 
BIOH01307053 
0811311998 11:24 
BIOHD1307071 
08113/1998 11: 24 
BIOH01307072 

S/L 

S/L 

S/L 

S/L 

BATCH: 980815SA ----

EXTRACT DATS9B·OB·1510:41 ._--

RATORY OF OKlAHO MA,INC. 

$«1 ~i - ',,# ~j -t-t;-ti1~ c~o~ 1;;1 ~~i'" '~~q t: II~ ~q i q 

,{ It' J' S ;Jtt-V' tt-V';::'~ ~o «1 ., P;::,~ ~ ~ rt 
" ~ ~ ... 0 I..;. 1..;.,.. 0 u 0' q' "" ~ ., .:5 

~V' .,V' <Il' ott- ltt' _ tt' ~o cJ cJ' ~ ,f ~o.,u ~ ., 
~--~~--~~~----'1 LL~ 'ml- I ml I YIN I uL ul 

33.05 1.3 2. 10.0 

27.22 \.5 2. 10.0 

30.35 \.4 2. 10.0 N 
1-

22.76 \.5 _2.0_1 __ '1 ___ ~+ _____ "-
10.0 

III(F .(11 
Ge?n1 

0811311998 11:24 L I I BIOH01307073 ~ 1 12\.55 U:~ ____ I~ 10.0 

1------+-----·---~~~i-·t1·- '~_-'_;·--·-·---;_-~-~---------·;=~-I---+---+---~-~I__+I-+-_j---t-----i-------j 
~--~----~----~---I--~ "E;:' ,-----

'-, 
'-... 

........ 
". 

' ....... 
'-

", 
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~P1UR!J I YEruElER· ~ ~ l-

. I REVIEWED BvlL .{] if k' SUBMITTED BV: SOp· METHOD' : SWL·OP· 



,I L E' &'\..... ill hUSH o REEXTRACT o TCLP L'LiXIN SAMPLE EXTRACTION L(" sv .• PCB OTHER 

CONTEX. 

SEP·F BATCH: 9808155B 
SWLO 

SOUTIIWtsT LABORATORY OF OKLAHOMA,INC. , .. 
SHAKER EXTRACT DATE99B·OB·15 10:54 

SONe. 
XXXXX 001582 

SOXHLET 
Page: 1 of 2 

SAMPlE 10 CLIENT DATE RECEIVED 
IEPISODE ., 

CASE CLIENT SAMPLE 10 

8L0815S8 S/L 2.0 10.0 1000 

88081558 5/L 2.0 10.0 1000 

LC0815S8 S/L 2.0 10.0 500 1000 

L00815S8 S/L 2.0 10.0 500 1000 
35217 .01 HKF·OO 08/1311998 11: 12 
GC200 MG· IC5·013 S/L 17.04 1.7 2.0 10.0 1000 
35217.03 HKHlH 08113/1998 11: 12 
GC200 MG·ICS·015 51L 16.61 1.7 2.0 10.0 1000 
35217.04 II<F·IJI 08/1311998 11: 12 
GC200 MG· ICS·016 S/L 15.74 1.7 2.0 10.0 1000 

- ----- -----
35217.06 II<F·IJI 08/13/1998 11: 12 
GC200 MG· IC5·018 S/L 17.72 1.6 2.0 10.0 1000 
35218.01 II<F·OO 08113/1998 11:24 

10.0 1000 GC200 811J101307031 S/L 29.18 1.4 2.0 
35218.02115 I«F ·00 08113/1998 11:24 
GC200 810lI01307031 S/L 29.18 1.4 2.0 10.0 500 1000 
35218.03HSO 1lf·1JI 0811311998 11:24 
GC200 8101101307031 5/L 29.18 1.4 2.0 10.0 SOO 1000 
35218.04 I«F·IJI 08/1311998 11 :24 

10.0 1000 GC200 811J101307032 S/L 24.36 1.5 2.0 
35218.05 1lf·1JI 08/13/1998 11:24 
GC200 8101101307032FD S/L 27.53 1.4 2.0 10.0 1000 
35218.06 1lf·1JI 08/1311998 11:24 

10.0 1000 GC200 81(1"01307033 S/L 25.30 1.5 2.0 
35218.07 1lf·1JI 0811311998 11:24 

36.43 2.0 10.0 1000 GC200 810lI01307051 SIL 1.3 

0 MB R MM NT 

'LORISILCARTRIDGE ,! 

3·12 

IRlX.SPlKUOUD/CONc..Ils,:.l:lJ 

SOP· METHOD. : SWL·OP· Rev. 



.. ill RUSH o REEXTRACT o TCLP L.XIN SAMPLE EXTRACTION LC 

• 
sv • PCB OTHER 

CONTEl. 
m?nRl 

SEP·F BATCH: 980815SB 
SWLO 

(3~lORl SOtrrllWtsT LABORATORY OF OKLAIIOMA,INC. 
I 

SHAKER EXTRACT DATS98·08·1510:54 

~~~n~' xxxxx 001582 

////;~i1!t~~~I£~i9jl;/'~{';/ SOXHLET ~I<; ~ t Q Q J' ~ ~ ~ rg> ~ ~ ~ ~ 
Page: 2 of 2 ~ i ,,~ (; ""I<; "I<; ~ ,,'" ~ t(' ~ • b' ~ :'- .lo' ~"r ~"r 

~ ,., ~ !<f ~ v v '" 0" .;:, "'0 "'0 .lo 0 '" ~ .lo ,,~ ~ 
~ 1" 0' ~ r§i~'t ~"r $ ~ t<;' Iv Iv "," ~~g!:9 " ~ ,.,Q~ ~Q~ 

SAMPLE 10 CLIENT DATE RECEIVED ~"r ,,"r ~~ l ~f ,fJ3' t t ~.lo(j' ~.lo(j' .lo0 "~.lo(j' "r} $ ~ tb~l .9l IEPISODE" 
CASE CLIENT SAMPLE 10 1 1 .. n 1(.;'). ~I 1 ~I 1 ~I .mL J ml ~I ~I I ~I Tv;;.;T "I 1 .d 1 1 1 

35218.08 IlF·OO 08113/1998 11:24 
GC200 BIOH01307052 S/L 33.05 1.3 2.0 10.0 N 1000 
35218.09 IlF·OO 0811311998 11:24 
GC200 BI(JI()1307053 S/L 27.22 1.5 2.0 10.0 N 1000 
35218.10 I«F·OO 0811311998 11: 24 

1000 GC200 B10H01307071 S/L 30.35 1.4 2.0 10.0 N 

35218.11 I«F·OO 08/1311998 11: 24 
10.0 1000 GC200 BIOH01307072 S/L 22.76 1.5 2.0 N 

35218.12 I«F·OO 08/13/1998 11:24 
10.0 N 1000 GC200 BIOH01307073 S/L 21.55 1.6 2.0 

" '" t----- ---

'~ 
" "" "-, r"-, 

'" I'- '-, 
',-

"-, 
.' ..... , 

'. 
, 

D MBER MMENT 

f-ELORlSILCARIRlDGE.I'· 

f.G~OLUMN.I· 

~JlROQAJESJD..cONCJ· 3·J?~ 

~x.sPlKE..SOUD/CONCJIII:.3j31 

sop· METHOD I' : SWL·OP· R, 



CONTEX. 

I~ 
SHAKER 

SONC. 

~ 
SOXHLET 

SAMPLE 10 
IEPISODE 1/1 

BL0815WA 

BB0815WA 

LC0815WA 

LD0815WA 
--
35198.01 
~ 
35198.02HS 
GC200 
35198.03MSO 
GC200 
35198.04 
GC200 
35218.13 
GC200 
35268.02 
GC200 
35270.19 
GC200 

SUBMITTED BY: 

J 

IIIIIII~ ••• [JJ RUSH 0 REEXTRACT 0 TCLP L( tXIN 
r • PCB I OTHER I SV SAMPL:~:T:;~:~~IWII 

CLIENT 

CASE 

It«HIH 

IIt(F-OO 

II«F-OO 

I t«F-OO 

IIt(F-OO 

XXXXXXXX 
XXXXXXXX 
II<F-OO 

If! 

xxxxx 

ON' 

001579 
Page: 1 of 1 

DATE RECEIVED 

CLIENT SAMPLE 10 

08/1211998 11 :41 
RPl/029 __ 
0811211998 11:41 
RPII029 
08/1211998 11:41 
RPII029 
08/1211998 11:41 
RPl/030 
08113/1998 11:24 
BIORB081198 
XXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXX 
08/15/1998 09:51 
8ImB081498 

ORISI -

E1E~ 

I REVIEWED BY: _U_l~ 
",'W 

BATCH: 980815WA 
'M 

EXTRACT DATEJ98-08-1510:13 

---p;~ 0" ~ o~ o~ Q Q ,f .,l; <I. ,:::. ,:::. 
",,'" ,,'" .::; "tv ~' .:r .:r 
~u u~ 0' .,:, " .'(:orr .'(:orr 

0":'11::" 11::" oS .,l; t<;' ~ tvQ{(:' !:)Q{(:' It t~O' t t ~ lrl f8~ 
'+----I ... I - la--GlLLm~~~1 001 I YIN I ul u~_1 

W/L 5.0 5.0 IN 500 

W/L 5.0 5.0 IN 500 

WIL 5.0 5.0 IN 250 1500 

W/L 5.0 5.0 IN -- ----- 250 1500 

W/L 5.0 I I I I I 15.0 IN 500 

W/L I 15.0 15.0 IN 250 1500 

-;--r-r~-l---t---l~l--i~l---l---
15.0 IN 

15.0 IN 

250 1500 

500 

W/L 15.0 15.0 IN 500 

W/L I 7.14 15.0 15.0 IN 500 

W/L I~ 15.0 

I I V· IN 500 

~/12 
I!I~ Q 

3-Bt 

IRIX-SI'IKE-SOUD1CONc...Ilsl· '-?!l4 

I I SOP - METHOD 1/ : SWl-OP- Rev. 



m RUSH o REEXTRACT .0 TCLP .XIN SAMPLE EXTRACTION Lee • sv r. PCB OTHER 

CONTEX. 
{3~'nRl 

SEP-F BATCH: 9BOB15WB 
SWLO 

(3510B) XXXXX SOUTHWEST LABORATORY OF OKlAHOMA,INC. 
II 

SHAKER EXTRACT DATEl98-08-1510:19 

SONe. 
m~nl 001580 

(/t/~~ll/~J;;f£~~/;;}j!;/;i:ll SOXHlET 
Page: 1 of 1 

~f<J ~ f Q Q ,f ~ ~ ~ ~ ~ ~ t::: t::: ,., t ... ::5 (j ...... f<J ... f<J ::5 ... tv # '<""# . c'f .>:- ~ ~. ~T ~T 
~ tv !'o {;; ~ CJ CJ '" 0' .;:, !::' !::' ~ 0 '" ~ ~. " ~ ~ 

SAMPLE ID ... ~ .!''' (1 ~ & ~T ~T .;:,~ ~ .;: ~ CJO ~ 8 "," ~~.;:,~ ~ " ~ tv Q If 9 Q If CLIENT DATE RECEIVED ~T "T ,/ i .f t t ~o" c}CJ c}CJ ,.9 ~O' ,.9 ~O' ~o ,t ~O' q.~ .f cii tb~ CJo~ ~ i (EPISODE .. , 
CASE CLIENT SAMPLE ID % I n "QLI ml I ml ml I ml ~I I ~I ~I Iv, .. "L I "L I I 

BL0815WB W/L 5.0 5.0 N 

BB0815WB W/L 5.0 5.0 N 

LC0815WB W/L 5.0 5.0 N 120 

LD0815WB W/L 5.0 5.0 N 120 
3519B.01 I«F·OH 08/1211998 11:41 
Ge201 RPII029 W/L 5.0 5.0 N 

3519B.02HS II<F-OH 08/1211998 11:41 
Ge201 RPII029 W/L 5.0 5.0 N 120 
35198.03MSD M<J·OH OB/I211998 11:41 
Ge201 RPII029 W/L 5.0 5.0 N 120 
35198.04 t«F·OH 08/1211998 11:41 
Ge201 RPII030 W/L 5.0 5.0 N 

35218.13 II<F-OH 0811311998 11 :24 
5.0 5.0 N Ge201 BIORB081198 W/L 

35270.19 t«F-OO 08/15/1998 09:51 
5.0 5.0 N Ge201 81ORB081498 W/L 

I 

INITIALS 10 NUMBER OMMENTS 

LOBISI" LOBIS . ~omSIU:ARlRIIlG~ •. 

~OLUMPU" 

~OOAIfSJIl.cDNC •• 

IMATRIXS~K~Oll~DN~I:3-119 

~KED. fI 

SUBMITTED BY: iVlEWED BY: SOP - METHOD /I : SWL-OP- R. 







InlIE~: -fie. - 1915 N. 12th St., P.O. Box 2186, Toledo, OH 43603-2186; Voice (419) 241-71.. .• 'ax (419) 321-6259 bid - 18q Chain of Cns 
Ship To Address: ATTN: RECEIVING LAB, 1810 N. 12th 5t., Toledo, OH .t3624-1304; Voice (419) 241-7175, Fax (419) 241-1808 25729 

y Record 

I of ::t. Sent From: 0 Corporate 0 Plymouth 0 Monroe 0 Pittsburgh 0 Other Page 

Project No.: ~ L~"J..4 Client: I fJ I Parameters 

P.O. No.: Project/Location: N WC- Cf4 r'\ t. ~ ,-b~ u'J ,'.., W 
0 
~ 

Project Mgr.: Sampler's Name;Vlk:). rheua ' r-(v'\_ N 

Phone No. Sampler's signa~it\ 8'. • -. 
Item ~rf.le Date Time Sam~le 
No. Sampled Sampled Type Matrix Loca 'on Lab" 

1 
I~O SOc., 

1~'1~ t~us E Ccf'llf~~ lo,h~", 3> ~/I_ Iornh", I 1/ 1Y\ S} 7)( )D b<6 0'\ I 
'2icJ%1 • 

2 
O€;- ((.; Ot I~" ~ 

3 
I~O C; 04, 
I~%_o~ J ;"",,0 '-I 3 

4 
61u t; 0(:1 

S I O~ oS J t~u~ 

5 i~ Soli' 
~ p~ as ~ \~Ot1 

6 
P-iU SO" 

) j8" OS}I 1~1 

7 
~ soGI 

1). " I 1 p~ ull 
8 '~u so" 

'a r~ ~ I ,dB 01 J. 
9 

Ie:tU SoGd 
J~/O ') O~ 013 \ 

10 
f~O ~41 ~ 

\~\S ..2- .2 I I IJ. ~ oa- Qet' 
Item Relinquished By: Date / Time Received By: 

0.1e 1 T~ LAB USE ONLY No. 

~f\-' ~h~·lfS~ o in person ~urier Were samples delivered 

Were samples preserved 0 in field 0 in l~ A 
Item R;linquisned By: 

0. .. 1 T_ Received By: 
Dale 1 T_ Temp of samples °C 

No. 
Did samples arrive intact and sealed? ~ 0 no 0 N/ A 

Were proper containers used? BJes Ono 

Item Relinquished By: Date / Time Received By: Date 1 T_ 
Was container labeled properly for contents? ~ 0 no 

No. Were samples packaged properly for type of material? yes 0 no 
Was shipping label completed properly per regulations? 

(49 CFR 170, etc.) Dyes 0 no 
Item Relinquished By: Date / Tune 

sf7~ L~1 n~ _U No. Comments: 

! ?3o 
I 

Distribution: On, • plus one accompanies shipment (white and yellow); copy to coordinator field I. ,pink) Re\".7/97 



1l1l7ESt;NC. 1915 N. 12th St., P.O. Box 2186, Toledo, OH 43603-2186; Voice (419) 241-7175, Fax (419) 321-6259 G/u ... lffQ Chain of Custody Record 
Ship To Address: AnN: RECEIVING LAB, 1810 N. 12th St., Toledo, OH 43624-1304; Voice (419) 241-7175, Fax (419) 241-1808 
Sent From: 0 Corporate 0 Plymouth 0 Monroe 0 Pittsburgh 0 Other 25728 Page 02 of ~ 

Project No.: -z, 1 !J ~ '-f Client: 

'/ 
Parameters 

Prcject/Locationi\J ~ ( era t'\Q. ~ I ~~( ,. 1,- ~)' /" 
.... 

P.O. No.: :2 >- ~ 

Project Mgr.: Sampler's Name ~ J C h~liCL "~ i '(' r- IJ '- ~ N 

I) ~ 
l 0 

Sampler's 5ignature~ C3f'\... 
IQ 

Phone No. 
... i !8 - j 3 Item ~rf.le Date Tune Sa~ple 1"3 'fY\. 

No. Sampled Sampled Type Matrix Location ,.g <b Lab' 

1 
I~Suc., 

og oq I F..c 5/Y1~~ 1~)5 b V'1'."jO.J~ t cpjutVIvt 9 G-t.AAdh.. Iooi~'--' 1 J 
,,/ 

2 
~~SM' 

ra/~ ~ cJ~ dtt ~ 

3 
I~U S (1(,1 

CJ8 del J I~'Y 3 
4 
I~ 5041 

CJ~ JY II J /318 II I 
5 
~Jos~1 

\AI1 ~ ~<6 /I d-

6 Ir.bJU S 0" 
Jail ~ 3 -.... 

-<.. I 

a~ It ~ I 

7 
I 

8 

9 

10 
I 

I Item ~quished By: Date / Time Received By: Date / Tune LAB USE ONLY 
I No. 

4}fhl·Vs~ ~urier i ~/' . Were samples delivered o in person 

Were samples preserved 0 in field 0 in Ia~ A 
Item ~ellitqiliShe< By: Date / Tune Received By: Date 

1 
Tune Temp of samples °C 

No. 
Did samples arrive intact and sealed? ~ 0 ~ 0 N/ A 
Were proper containers used? yes 0 no 

Item Relinquished By: Date 1 T= 
Received By: Date 

1 
Tune Was container labeled properly for contents? ~ no 

No. Were samples packaged properly for type of material? yes 0 no 
Was shipping label completed properly per regulations? 

(49 CFR 170, etc.) Dyes 0 no 
Item Relinquished By: Date / Tune 

s7~ 
~ate / Time _W No. , 
~7 rc30 

Comments: 

I. 

Distribution: Or. plus one accompanies shipment (white and yellow); copy to coordinator field ,pink) Re\·.7/97 



COOLER RECEIPT I SAMPLE LOG-IN SHEET 
COOLER RECEIPT I SAMPLE LOG·IN SHEET ( 1 15·ATT2.WB1 \I SWL·GA.1 15 REV 50 I GA·l l5·CRLOGIN·F 

LAB NAME: SOUTHWEST LABORATORY OF OKLAHOMA PAGE L.oF 1-
RECEIVED 8Y (PRINT NAME): SARAH HODSON REC'O OATE 05/20/99 

TIME REC'O 09:30 ~;~:::~N 8:y(;~~:::~::~):.~~""-""-. ~~+----t,'!-' -_---_-. -_ ... --_-.. -_--_-.-_-.. _-_-_-_-. -._-__ -.. ___ ._ .. ___ . __ 

LOG-IN DATE 1999-05-20 10:42 

PROJECT: NSWC CRANE 

EPISODE: 38614 

SAMPLE DELIVERY GROUP:38614 

Remarks 
1. CUSTODY SEAL(S): 

2. CUSTODY SEALS NOS.: 
NA 

Client Sample # 

, BIOS061 08031 

: BIOS061 08031 

i BIOS061 08032 

i BIOS06108033 

Sample 

Fracllon 

@ 

Assigned 

LAB# 

38614.01 

38614.03 

38614.04 

38614.05 

Cooler LD. 

5/20/99-1 

pH 

Check 

ACIDI 

BASE 

LOT# 

REMARKS: 

CONDITION 

OF SAMPLE 

SHIPMENT. ETC. 

3. CHAIN-OF CUSTODY. Present/Absent I--=:-:::-:::=-:-:-:=.,_--t--...".,:-::-:---:--,,-----I----~--------+_-----
810S06108051 38614.06 Sealed In Plastic? 

Taped To Lid? 

Properly Filled Out 

(Ink, Signed, ETC.)? 

4. AIRBILL 

Yesl No 

YeslNo 

Yesl No 

810S06108052 38614.07 

I BIOS06108053 38614.08 

I AirBlV Sticker : BIOS06108071 38614.09 I 

Present/Absent ~IB~I~0~S~0~6710~8~0~7~2------+----3~8~6~1-4~.1-0--4i-----+------------------------~--------~ 
I 5. AIRBILL NO: 

, 
I 
I 

38614.11 I , 811674014460 BIOS06108073 , 
I , I 

BIOS061 08091 38614.12 i 
BIOS06108091FD F8614.13 I ! 6. COOLER CONDITIONS I I 

I 
Enough Ice? YeslN0

1

BIOS06108092 ~8614.14 I' 

Type of Ice? VVET ~~~~~~-----;----'~~~--4---_+----_r~~----------~--~~------~ 
-=...-=-____ 1 BIOS06108093 38614.15 

I 
I I 

Type of Packing? BUB 
------1 BIOS06108111 38614.16 

7. SAMPLE TAGS Present/Absent ;-;, B::-;I-:::0-:::S:-=06-=1:-:0~8:-:-1~12::----+---:3::-:8~6:-:-174.-:-1=7-~-+-----:-.,---------f-----

I I 8.SAMPLECONrnnON: l~a~Bro~n~ ~I~~:-::-:-~ ________ ~~ ________ ~' __ ~~~ ______________________ ~~ ______ _ 

Bottles Sealed In 
Separate Plastic 8ags? 

Correct Containers Used 
For Tests Indicated? 

Correct Preservative? 

Sufficient Sample? 

Labels Complete (1.0., Date, 

Leaking i BIOS06108113 W 38614.18 , ~ ~ 
Yesl No 

Yesl No, 

YeslNoLI --~~-----------~------~----------~--------
Yesl No I 

Time, Signature, Preservative? Yesl No! 
~----------------~~--~------~--------------------~ VOA Samples Without Bubbles? YeslNo-: 

9. Does Information on Custody 

Records,Labels,Tags Agree? Yes/No· I 

10. RAD SCREEN WITH GIEGER 

COUNTER? YeS/Nol~ _____________________ ~ ______________________ ~~ __ 

I 

11. P.O. Called? YeslNo i 

• Contact PO and attach record of resolution 
@ Sample Fractions: B=SV GCIMS. V= VOA GCIMS or GC. P=Pesticide.H=Hertlicide. D=Dioxin. A=Air, 1=lnorganics, C=Cyanide. M=Metals, R=Radiochemistry 
- Note samples with bubbles under remarks section. 



SOUTHWEST LABORATORY OF OKLAHOMA 
1700 West Albany, Suite AI Broken Arrow, OK 74012 

918-251-2858 

SDG NARRATIVE 
June 7,1999 

CONTRACT :-TO~TEST 

PROJECT NSWC CRANE 

SDG NO 38614 

EPlS0DE(S): 38614 

SAMPLE(S) : BI0S06108031, BI0806108032, BI0S06108033, BI0806108051, 
BI0S06108052, BI0S06108053, BI0S06108071, BI0S06108072, 
B10S06108073, B10S06108091, B10S06108091FD, BI0S06108092, 
BI0S06108093, BI0S06108111, B10S06108112, BI0806108113 

~XPLOSIVE FRACTION 

This SDG consisted of 16 soil samples for the explosive analysis. 
The samples, blanks and spikes were extracted and analyzed according 
to EPA protocol, SW-846, method 8330, REV. 0, 1994. 

For soil samples, the pE;!rcent moisture is determined by drying 
them at 105 0 C at the time of receipt. Additional portion of the 
samples is air-dried prior to analysis. The results are reported on 
the basis of the air-dried samples. For high-level water samples, 
direct injection -method-is used. For low-level water samples, salting 
out method is used. All of the extracts are diluted by a factor of two 
prior to analysis according to method 8330. The extracts are diluted 
in order to be the same consistency as the Mobile Phase. 

"P" flags were used when the appropriate compound with sufficient 
response exceeded 40% deviation, possibly due to interference in the 
quantitation or confirmation columns. 

01· 



'·'SOUTHWEST LABORAtORY: OF OKLAHOMA 
1700 West Albany, Suite AI Broken Arrow, OK 74012 

918-251-2858 

CASE SUMMARY: 

Blanks: No ~roblem~ 

Surrogate(s): No problems 

Matrix Spikes: Some of the analytes were out of the QC limits in 
MS and MSD. Possibly due to high concentration of the detected 
analytes in the sample that MS and MSD were designated or samples' 
matrices these analytes were out of the QC limits. The analytes that 
were out of the QC limits in the MS and MSD, they were within the QC 
limits in the LD0521SA. 

Laboratory Control Spikes: 26DNT was slightly out of the QC 
limits in the LC0521SA. The analyte was within the QC limits in the 
LD0521SA. 26DNT-was not detected--in- -the .. associated .. ...samples. 

- The retention times window is established based on the initial 
1 continuing calibration standards. Sometimes 

narrow which slight effect of the sample' 
broadening of the peak shapes and falling of 
retention times window. 

this window is very 
matrices contribute 

analytes out of the 

Due to peak broadening some of the analytes were slightly out of 
the retention times window in the some of the samples of the above 
SDG. 

RDX was out of the retention times window by .01 minute in the 
quantitational analysis of the sample BIOS06108032. The analyte was 
within the retention times window· in theconfirmational analysis. 

Due to samples' matrices some of the analytes slightly exceeded 
QC limits in the MS and MSD. 

Enviroquant software was utilized. to process the .above samples. 
The Response Factor in the standard is calculated by dividing the area 
of each analyte by the concentration of the respective analyte. 

Multiplier = (final volume / extracted amount) * dilution. 

The following is an example of the calculations for RDX in the 
quantitation and confirmation of the sample BIOS06108031: 

[Sample's response (area) / mean caiibration factor] * Multiplier 

o 2 



SOUTHWEST LABORATORY OF OKLAHOMA 
1700 West Albany, Suite Ai Broken Arrow, OK 74012 

918-251-'2858 

= the concentration 

(255541296/ 408736) * 10 = 6252 ug/Kg 

(67428967/ 141253) * 10 = 4774 ug/Kg 

The explosi ves referred to in the data package by the 
abbreviations found in method 8330 are as follows: HMX (Octahydro-
1,3,5,7-tetranitro-1,3,5,7-tetrazocine), RDX (Hexahydro-1,3,5-
trinitro-1,3,5-triazine), 'TNB (,1,.3,'5-Trinitrobenzene), DNB (1,3-
Dini trobenzene)., Tetryl (Methyl-2 , 4, 6-trini trophenylni tramine) , NB 
(Nitrobenzene) , TNT (2,4,6- Trinitrotoluene) , 24DNT (2,4-
Dinitrotoluene), 26DNT (2,6-Dinitrotolue~e), 2NT (o-Nitrotoluene), 3NT 
m-Nitrotoluene), 4NT (p-Nitrotoluene) , PETN (Pentaerythritol 
tetranitrate) ( 2ADNT~ (2-Amino-4, 6-dinitrotoluene) , 4ADNT (4-
Arnino'-2, 6-di'nitrotoluene) . '--"-- '---~-.- ,.-- - - -- . --- --- . 

We use the following flags where appropriate. "J" - indicates a 
uantitated result, which is below the quantitation limit, but above 
lle detection limit and has been confirmed by the second column. "E"

indicates an out of range value, i.e., a peak that is off-scale or out 
of the linear calibration range of the detector. The value reported 
is not to be used. The sample must be diluted and re-run. "D"
indicates a value derived from a secondary dilution. "U" - indicates 
the compound that is undetected above the quanti tation limit. "X"
indicates a comment that is explained in the case narrative. 

Shahriar Shahreza 
c=:: ~~ ~ 

. ~ ~.Y' 
LC Supervisor 

o 3 



2F 
SOIL EXPLOSIVES SURROGATE RECOVERY 

T.ab Name: SWL-TULSA 

.... ab Code: SWOK Case No.: TOLTEST SDG No.: 38614 

LC Column(l): CARBOSORB 

page 1 of 1 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

CLIENT 
SAMPLE NO. 

--------------------------------------------
BL0521SA 
BIOS06108032 
BIOS06108033 
BIOS06108051 
BIOS06108052 
BIOS06108053 
BIOS06108071 
BIOS06108072 
BIOS06108073 
BIOS06108091 
LC0521SA 
LD0521SA 
BIOS06108031 
BIOS06108031MS 
BIOS06108031MSD 
BIOS06108091FD 
BIOS06108092 
BIOS06108093 
BIOS06108111 
BIOS06108112 
BIOS06108113 
BIOS06108031DL 
BIOS06108071DL 

Sl = 3,4-DNT 

Sl 1 TOT 
%REC # OUT 
------------ ---

110 0 
108 0 

92 0 
94 0 

102 0 
131 0 

73 0 
83 0 
82 0 
81 0 
91 0 
93 0 
73 0 
77 0 
68 0 
90 0 
86 0 
76 0 
84 0 
82 0 
73 0 
90 0 
77 0 

--
--
--
--
--
--
--

QC LIMITS 
(60-140) 

# Column to be used to flag recovery values 
• Values outside of QC limits 
D Surrogate diluted 

FORM II 



3H 
SOIL EXPLOSIVES LABORATORY CONTROL SPIKE RECOVERY 

Lab Name: SWL-TULSA Case No.: TOLTEST 

LCS Sample NO.: LC0521SA 

SPIKE LCS 
ADDED CONCENTRATION 

COMPOUND (ug/Kg) (ug/Kg) 
------------------------ --------- ------------------------------------- --------- -------------

HMX 9050 8250 
RDX 9050 8330 
TNB 9050 7890 
DNB 9050 8320 
TETRYL 9050 9100 
NB 9050 8450 
TNT 9050 7180 
4ADNT 9050 9060 
2ADNT 9050 8130 
26DNT 9050 7000 
24DNT 9050 8560 
2NT 9050 7590 
4NT 9050 8960 
3NT 9050 8610 

# Column to be used to flag recovery values 

* Values outside of QC limits 

spike Recovery: lout of 14 outside limits 

comments: 

page 1 of 1 FORM III 

LCS 
% 

REC # ------------
91 
92 
87 
92 

100 
93 
79 

100 
90 
77 * 94 
84 
99 
95 

SDG No.: 38614 

QC. 
LIMITS 

REC. 
------------
57-137 
77-113 
64-125 
82-118 
23-124 
69-143 
75-118 
60-140 
60-140 
78-117 
74-126 
78-123 
79-125 
78-121 



3H 
SOIL EXPLOSIVES LABORATORY CONTROL SPIKE RECOVERY 

,ab Name: SWL-TULSA Case No.: TOLTEST 

LCS Sample NO.: LD0521SA 

SPIKE LCS 
ADDED CONCENTRATION 

COMPOUND (ug/Kg) (ug/Kg) 
------------------------ --------- ------------------------------------- --------- -------------

HMX 9050 8480 
RDX 9050 8580 
TNB 9050 7950 
DNB 9050 8470 
TETRYL 9050 8640 
NB 9050 8640 
TNT 9050 7390 
4ADNT 9050 9220 
2ADNT 9050 8290 
26DNT 9050 7200 
24DNT 9050 8780 
2NT 9050 7700 
4NT 9050 8840 
3NT 9050 8620 

# Column to be used to flag recovery values 

* Values outside of QC limits 

Spike Recovery: o out of 14 outside limits 

Comments: 

page 1 of 1 FORM III 

LCS 
% 

REC # 
------------

94 
95 
88 
94 
96 
95 
82 

102 
92 
80 
97 
85 
98 
95 

SDG No.: 38614 

QC. 
LIMITS 

REC. 
------------
57-137 
77-113 
64-125 
82-118 
23-124 
69-143 
75-118 
60-140 
60-140 
78-117 
74-126 
78-123 
79-125 
78-121 



3F 
SOIL EXPLOSIVES MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 38614 

Matrix Spike - Client Sample NO.: BIOS06108031 

SPIKE SAMPLE MS MS QC. 
ADDED CONCENTRATION CONCENTRATION % LIMITS 

COMPOUND (ug/Kg) (ug/Kg) (ug/Kg) REC # REC. 
------------------------ --------- ------------- ------------- ------ ------------------------------ --------- ------------- ------------- ------ ------

HMX 9500 0 8350 88 54-128 
RDX 9500 6250 13000 71 66-109 
TNB 9500 0 7870 83 57-130 
DNB 9500 0 9190 97 74-122 
TETRYL 9500 0 6530 69 32-119 
NB 9500 0 8630 91 70-135 
TNT 9500 28200 9930 0* 44-124 
4ADNT 9500 485 8660 86 60-140 
2ADNT 9500 662 8820 86 60-140 
26DNT 9500 0 8470 89 58-125 
24DNT 9500 0 8390 88 59-120 
2NT 9500 0 7430 78* 79-124 
4NT 9500 0 7870 83 74-128 
3NT 9500 0 7950 84 79-121 

page 1 of 2 FORM III 



3F 
SOIL EXPLOSIVES MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 38614 

Matrix spike - Client Sample NO.: BIOS06108031 

SPIKE MSD 
ADDED CONCENTRATION 

COMPOUND (ug/Kg) (ug/Kg) 
------------------------ --------- ------------------------------------- --------- -------------

HMX 9500 8390 
RDX 9500 12100 
TNB 9500 8150 
DNB 9500 9250 
TETRYL 9500 6930 
NB 9500 8630 
TNT 9500 14600 
4ADNT 9500 8790 
2ADNT 9500 9370 
26DNT 9500 8390 
24DNT 9500 8740 
2NT 9500 7620 
4NT 9500 8010 
3NT 9500 8410 

# Column to be used to flag recovery values 

Values outside of QC limits 

RPD: 1 out of 14 outside limits 
Spike Recovery: 4 out of 28 outside limits 

comments: 

page 2 of 2 FORM III 

MSD 
% 

REC # 
------------

88 
61 * 86 
97 
73 
91 

0 * 
87 
92 
88 
92 
80 
84 
88 

% QC LIMITS 
RPD # RPD REC. 

------ ------ ------------ ------ ------
0 30 54-128 
7 30 66-109 
3 30 57-130 
1 45 74-122 
6 30 32-119 
0 35 70-135 

38 * 30 44-124 
2 40 60-140 
6 40 60-140 
1 35 58-125 
4 35 59-120 
2 35 79-124 
2 35 74-128 
6 35 79-121 



4C CLIENT SAMPLE NO. 
EXPLOSIVES METHOD BLANK SUMMARY 

BL0521SA 
Lab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 38614 

Lab Sample ID BL0521SA 

Matrix: (soil/water) SOIL 

Date Extracted : OS/21/99 

Date Analyzed (1): OS/23/99 

Time Analyzed (1): 0149 

Instrument ID (1): LC1 

LC Column ID (1): CARBOSORB 

Lab File ID : 1 052208 

Extraction Method : SONC 

Date Analyzed (2): OS/23/99 

Time Analyzed (2): 0334 

Instrument ID (2): LC5 

LC Column ID (2): METASIL 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES AND QC'S: 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

CLIENT 
SAMPLE NO. 

--------------------------------------------
BIOS06108032 
BIOS06108033 
BIOS06108051 
BIOS06108052 
BIOS06108053 
BIOS06108071 
BIOS06108072 
BIOS06108073 
BIOS06108091 
LC0521SA 
LD0521SA 
BIOS06108031 
BIOS06108031MS 
BIOS06108031MSD 
BIOS06108091FD 
BIOS06108092 
BIOS06108093 
BIOS06108111 
BIOS06108112 
BIOS06108113 
BIOS06108031DL 
BIOS06108071DL 

26 . 

Comments: 

page 1 of 1 

LAB 
SAMPLE ID 

----------------------------
38614.04 
38614.05 
38614.06 
38614.07 
38614.08 
38614.09 
38614.10 
38614.11 
38614.12 
LC0521SA 
LD0521SA 
38614.01 
38614.02MS 
38614.03MSD 
38614.13 
38614.14 
38614.15 
38614.16 
38614.17 
38614.18 
38614.01DL 
38614.09DL 

FORM IV 

DATE DATE 
ANALYZED 1 ANALYZED 2 
---------- -------------------- ----------

OS/23/99 OS/23/99 
OS/23/99 OS/23/99 
OS/23/99 OS/23/99 
OS/23/99 OS/23/99 
OS/23/99 OS/23/99 
OS/23/99 OS/24/99 
OS/23/99 OS/23/99 
OS/23/99 
OS/23/99 OS/23/99 
OS/27/99 
OS/27/99 
OS/25/99 OS/23/99 
OS/25/99 
OS/25/99 
OS/25/99 OS/23/99 
OS/25/99 OS/23/99 
OS/25/99 OS/23/99 
OS/25/99 OS/23/99 
OS/25/99 OS/23/99 
OS/25/99 OS/23/99 
OS/27/99 OS/23/99 
OS/27/99 OS/24/99 







1D CLIENT SAMPLE NO. 
EXPLOSIVES ANALYSIS DATA SHEET 

BIOS06108031 
ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 38614 

Matrix: (soil/water) SOIL 

Sample Amt: 2.0 G % Moisture: 11. 1 

Lab Sample ID: 38614.01 

Date Received: OS/20/99 

Date Extracted: OS/21/99 

Date Analyzed: OS/25/99 

Extraction Volume: 10 ML 

Extraction Method: SONC 

GPC Cleanup: (Y/N) N Dilution Factor: 2.0 

CAS NO. COMPOUND CONCENTRATION UNITS: UG/KG Q 

2691-41-0-------HMX 2200 
121-82-4--------RDX 6250 
99-35-4---------TNB 250 
99-65-0---------DNB 250 
479-45-8--------TETRYL 650 
98-95-3---------NB 260 
118-96-7--------TNT 28200 
1946-51-0-------4ADNT 485 
35572-78-2------2ADNT 662 
606-20-2--------26DNT 260 
121-14-2--------24DNT 250 
88-72-2---------2NT 250 
99-99-0---------4NT 250 
99-08-1------~--3NT 250 

Surrogate amount spiked 2000.00 

FORM I 

U 

U 
U 
U 
U 
E 
P 

U 
U 
U 
U 
U 

OJO 



Quantitation Report 

F:\HPCHEM\LC3\DATA\3_0524\3_052408.D Vial: 8 
25 May 1999 02:51 Operator: SM 

Inst LC3 

Data File 
Acq On 
Sample 
Misc 
1ntFile 
Quant Time: 

38614.01 
B10S06108031 
EVENTS.E 

Multiplr: 10.0000 

May 25 11:00 1999 Quant Results File: 200SE22.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Compound 

F:\HPCHEM\LC3\DATA\3 0524\200SE22.M 
- F:\HPCHEM\LC3\DATA\3 0522\ 

Tue May 25 10:52:20 1999 
Initial Calibration 

200ul 
CARBOSORB 

R.T. Response 

Surrogates/System Monitoring Compounds: 
7) S 3,4-DNT 18.46W 86778537 

Target Compounds: 
1) HMX 0.00 0 
2) RDX 8.97~ 255541296 
3) TNB 0.00 0 
4 ) DNB 0.00 0 
5) TETRYL 0.00 0 
6) NB 0.00 0 
8) TNT 19.13~ 2/808/70~744 
'1) 4ADNT 19.96 32005540 

.1.0) 2ADNT 21. 32~ 59885675 
11) 26DNT 0.00 0 
12) 24DNT 0.00 0 
13) 2NT 0.00 0 
14) 4NT 0.00 0 
15 ) 3NT 0.00 0 

L=Linear P=Power Q=Quadratic/ 

ug/Kg 

1467.3 

N.D. 
6252.0 

N.D. 
N.D. 
N.D. 
N.D. 

28174.3 
484.9 
662.0 

N.D. ' 
N.D. 
N.D. 
N.D. 
N.D. 

~~t :. 
" 

ii 

Curve Types : A=Average 
(W)= Outside RT Window 
3 052408.0 200SE22.M 

(E)= > High cal. std. (m)=manual into 
Tue May 25 11:11:55 1999 

Curve 

m A 

A 
m :f A 

A 
A 
A 
A 

mE ~ A 
m vp A 
m 'IF A 

A 
A 
A 
A 
A 

, pageOt 1 



Chromatographic Report 

Data File F:\HPCHEM\LC3\OATA\3 0524\3_052408.D 
Acq On 25 May 1999 02:51 
Sample 38614.01 
Misc B10S06108031 
1ntFile EVENTS.E 

Vial: 8 
Operator: SM 
1nst LC3 
Multiplr: 10.0000 

Quant Time: May 25 11:00 1999 Quant Results File: 200SE22.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume 1nj. 
Signal Phase 

~esp'on~~ 1.1e+O •. 

1.05e+07 

1e+07 

9500000 

9000000 

8500000 

8000000 

7500000 

7000000 

6500000 

6000000 

5500000 

5000000 

4500000 

4000000 

3500000 

3000000 

2500000 

2000000 

1500000 

1000000 

500000 

0-1-----' 

-500000 

-1000000 

-1500000 

F:\HPCHEM\LC3\DATA\3 0524\200SE22.M 
- F:\HPCHEM\LC3\DATA\3 0522\ 

Tue May 25 10:52:20 1999 
Multiple Level Calibration 

200ul 
CARBOSORB 

.. 
'" iii 

Jl 

TIC: 3_052408.D 

~ime 2.bo 4.bo 6.00 8.bo 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00 32.00 34.00 

012 
3 052408.D 200SE22.M Tue May 25 11:12:16 1999 Page 2 



Quantitation Report 

Data File F:\HPCHEM\LC5\DATA\5 0522\5 052215.0 Vial: 15 - -
Acq On 23 May 1999 04:40 Operator: SM 
Sample 38614.01 Inst LC5 
Misc BIOS06108031 Multiplr: 10.0000 

'-- IntFile EVENTS.E 
Quant Time: May 25 9:11 1999 Quant Results File: 200SE22C.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Compound 

F:\HPCHEM\LC5\DATA\5 0522\200SE22C.M 
- F:\HPCHEM\LC5\DATA\5 0522\ 

Sat May 22 15:35:19 1999 
Initial Calibration 

100ul 
METASIL 

R.T. Response 

Surrogates/System Monitoring Compounds: 
7) SA 3,4-DNT 12.82 30262235 

Target Compounds: 
1) A HMX 4.67W 7777248 
2) B RDX 7.17 67428967 
3) A TNB 0.00 0 
4 ) B DNB 0.00 0 
5) A TETRYL 0.00 0 
6) B NB 0.00 0 
8) A TNT 10.40 824166620 
3 ) B 4ADNT 14.34 2870500 

.LO) B 2ADNT 14.61 13881019 
11) A 26DNT 0.00 0 
12) B 24DNT 0.00 0 

L=Linear P=Power Q=Quadratic/ 

ug/Kg 

1594.1 

644.3 
4773.6 

N.D. 
N.D. 
N. D. 
N.D. 

28367.4 
185.1 
427.8 

N.D. 
N.D. 

Curve Types : A=Average 
(W)= Outside RT Window 
5 052215.0 200SE22C.M 

(E)= > High cal. std. (m)=manual into 
Tue May 25 09:38:40 1999 

Curve 

A 

)1 
mJ I A C' 

l' 
A ~ C 
A ,~t, ~l 

l" " A f) Y 
A 
A 

E i A 
mJ A 
mJ A 

A 
d A 

013 
Page 1 



Chromatographic Report 

Data File F:\HPCHEM\LC5\OATA\5 0522\5 052215.0 
Acq On 23 May 1999 04:40 
Sample 38614.01 
Misc B10S06108031 
1ntFile EVENTS.E 

Vial: 15 
Operator: SM 
1nst LC5 
Multiplr: 10.0000 

Quant Time: May 25 9:11 1999 Quant Results File: 200SE22C.RES 

Method 
Title-Path 
Last Update 
Response via 

F:\HPCHEM\LC5\OATA\5 0522\200SE22C.M 
- F:\HPCHEM\LC5\OATA\5_0522\ 

Volume 1nj. 
Signal Phase 

~esponse 

5500000 

5000000 

4500000 

4000000 

3500000 

3000000 

2500000 

2000000 

1500000 

1000000 

Sat May 22 15:35:19 1999 
Multiple Level Calibration 

100ul 
METAS1L 

:!! 
..: 

500000 I~ 
~-------.~~~--A ~ 

o 

-500000 

!rime 4.bo 5.bo 6.bo 7.bo 8.00 

N ., 
N 

A 

5 052215.0 200SE22C.M Tue May 25 09:38:58 1999 

;'iU! . ., 
.,~ 

~ /---

014 
Page 2 



1D CLIENT SAMPLE NO. 
EXPLOSIVES ANALYSIS DATA SHEET 

BIOS06108031DL 
._ .... ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 38614 

Matrix: (soil/water) SOIL 

Sample Amt: 2.0 G % Moisture: 11.1 

Lab Sample ID: 38614.01DL 

Date Received: OS/20/99 

Date Extracted: OS/21/99 

Date Analyzed: OS/27/99 

Extraction Volume: 10 ML 

Extraction Method: SONC 

GPC Cleanup: (Y/N) N Dilution Factor: 8.0 

CAS NO. COMPOUND CONCENTRATION UNITS: UG/KG Q 

2691-41-0-------HMX 8800 U 
121-82-4--------RDX 1960 DPJ 
99-35-4---------TNB 1000 U 
99-65-0---------DNB 1000 U 
479-45-8--------TETRYL 2600 U 
98-95-3---------NB 1040 U 
118-96-7--------TNT 28600 D 
1946-51-0-------4ADNT 1000 U 
35572-78-2------2ADNT 642 DJ 
606-20-2--------26DNT 1040 U 
121-14-2--------24DNT 1000 U 
88-72-2---------2NT 1000 U 
99-99-0---------4NT 1000 U 
99-08-1---------3NT 1000 U 

surrogate amount spiked 2000.00 

FORM I 
015 



Quantitation Report 

F:\HPCHEM\LC3\DATA\3_0526\3_052621.D 
27 May 1999 07:59 
38614.01DL 
BlOS06108031DL 
EVENTS.E 

Vial: 
Operator: 
lnst 
Multiplr: 

Data File 
Acq On 
Sample 
Mise 
IntFile 
Quant Time: May 27 16:19 1999 Quant Results File: 200SE22.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume lnj. 
Signal Phase 

Compound 

F:\HPCHEM\LC3\DATA\3 0526\200SE22.M 
- F:\HPCHEM\LC3\DATA\3 0522\ 

Thu May 27 14:13:40 1999 
Initial Calibration 

200ul 
CARBOSORB 

R.T. Response 

Surrogates/System Monitoring Compounds: 
7) S 3,4-DNT 18.05 26496054 

Target Compounds: 
1) HMX 0.00 0 
2) RDX 8.85 20039623 
3) TNB 0.00 0 
4) DNB 0.00 0 
5) TETRYL 0.00 0 
6) NB 0.00 0 
8) TNT 18.76 711572987 
9) 4ADNT 0.00 0 

.LO) 2ADNT 20.66 14506675 
11) 26DNT 0.00 0 
12) 24DNT 0.00 0 
13) 2NT 0.00 0 
14) 4NT 0.00 0 
15) 3NT 0.00 0 

L=Linear P=Power Q=Quadratic/ 

ug/Kg 

1792.0 

N.D. 
1961.1 

N.D. 
N.D. 
N.D. 
N.D. 

28551.3 
N.D. 

641. 5 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

Curve Types : A=Average 
(W)= Outside RT Window 
3 052621.D 200SE22.M 

(E)= > High cal. std. (m)=manual into 
Mon Jun 07 11:47:34 1999 

21 
SM 
LC3 
40.0000 

Curve 

m A 

A 
m A 

A 
A 
A 
A 

m A 
A 

m A 
A 
A 
A 
A 
A 

Page 1 
OJ, 



Data File 
Acq On 
Sample 
Misc 
IntFile 
Quant Time: 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

~~S:O~~~:1 
2400000 

2200000 

2000000 

1BOOOOO 

1600000 

1400000 

1200000 

1000000 

BOOOOO 

600000 

400000 

200000 

o _--.r---

-200000 

Chromatographic Report 

F:\HPCHEM\LC3\DATA\3 0526\3 052621.D 
27 May 1999 07:59 
38614.01DL 
BIOS06108031DL 
EVENTS.E 

Vial: 
Operator: 
Inst 
Multiplr: 

May 27 16:19 1999 Quant Results File: 200SE22.RES 

F:\HPCHEM\LC3\DATA\3 0526\200SE22.M 
- F:\HPCHEM\LC3\DATA\3 0522\ 

Thu May 27 14:13:40 1999 
Multiple Level Calibration 

200ul 
CARBOSORB 

nC:~_052621.D 

CD .... 
oO -

CD 
CD 

l~ 

21 
SM 
LC3 
40.0000 

~Ime 2.bo 4.bo 6.bo B.bo 10.00 12.00 14.00 16.00 1B.00 20.00 22.00 24.00 26.00 2B.00 30.00 3200 34 00 . . n 17 
3 052621.D 200SE22.M Mon Jun 07 11:47:41 1999 Page 2 



1D CLIENT SAMPLE NO. 
EXPLOSIVES ANALYSIS DATA SHEET 

BIOS06108032 
.ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 38614 

Matrix: (soil/water) SOIL 

Sample Amt: 2.2 G % Moisture: 22.6 

Lab Sample ID: 38614.04 

Date Received: OS/20/99 

Date Extracted: OS/21/99 

Date Analyzed: OS/23/99 

Extraction Volume: 10 ML 

Extraction Method: SONC 

GPC Cleanup: (Y/N) N Dilution Factor: 2.0 

CAS NO. COMPOUND CONCENTRATION UNITS: UG/KG Q 

2691-41-0-------HMX 2000 
121-82-4--------RDX 1980 
99-35-4---------TNB 227 
99-65-0---------DNB 227 
479-45-8--------TETRYL 591 
98-95-3---------NB 236 
118-96-7--------TNT 227 
1946-51-0-------4ADNT 1030 
35572-78-2------2ADNT 227 
606-20-2--------26DNT 236 
121-14-2--------24DNT 227 
88-72-2---------2NT 227 
99-99-0---------4NT 227 
99-08-1---------3NT 227 

Surrogate amount spiked 1818.18 

FORM I 

U 

U 
U 
U 
U 
U 
P 
U 
U 
U 
U 
U 
U 

018 



Quantitation Report 

Data File F:\HPCHEM\LC1\DATA\1 0522\1 052215.0 Vial: 15 
Acq On 23 May 1999 07:04 Operator: SM 
Sample 38614.04 Inst LC1 
Misc BIOS06108032 Multiplr: 9.0900 

~- IntFile EVENTS.E 
Quant Time: May 24 12:37 1999 Quant Results File: 200SE22.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

F:\HPCHEM\LC1\DATA\1 0522\200SE22.M 
- F:\HPCHEM\LC1\DATA\1 0522\ 

Mon May 24 10:29:05 1999 
Initial Calibration 

200ul 
CARBOSORB 

Compound R.T. Response ug/Kg Curve 

Surrogates/System Monitoring Compounds: 
7) S 3,4-DNT 

Target Compounds: 
1) HMX 
2) RDX 
3) TNB 
4 ) DNB 
5) TETRYL 
6) NB 
8) TNT 
3) 4ADNT 

10) 2ADNT 
11) 26DNT 
12) 24DNT 
13) 2NT 
14) 4NT 
15) 3NT 

Curve Types : A=Average 
(W)= Outside RT Window 
1 052215.D 200SE22.M 

14.56 27055484 1964.7 

4.73 6583993 807.7 
7.11W 18950039 1979.2 
9.73W 3277833 137.1 
0.00 0 N.D. 
0.00 0 N.D. 
0.00 0 N.D. 
0.00 0 N.D. 

15.74 14837783 1027.7 
16.56 1315840 58.4 
0.00 0 N.D. 
0.00 0 N.D. 
0.00 0 N.D. 
0.00 0 N.D. 
0.00 0 N.D. 

L=Linear P=Power Q=Quadratic/ 
(E)= > High cal. std. (m)=manual into 

Mon May 24 12:38:13 1999 

m A 

m A 
m *" A CS' I ,-,.-

mJ A 
A 
A 
A 

*,f 
A 

m A 
mJ A 

A 
A 
A 
A 
A 

page019 



Chromatographic Report 

F:\HPCHEM\LCl\DATA\1 0522\1_052215.0 
23 May 1999 07:04 
38614.04 
B10S06108032 
EVENTS.E 

Vial: 15 
Operator: SM 
Inst LCI 
Multiplr: 9.0900 

Data File 
Acq On 
Sample 
Misc 
1ntFile 
Quant Time: May 24 12:37 1999 Quant Results File: 200SE22.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume 1nj. 
Signal Phase 

esponse 

550000 

500000 

450000 

400000 

350000 

300000 

250000 

200000 

150000 

100000 

50000 

o 

-50000 

... .... .. 

F:\HPCHEM\LCl\DATA\1 0522\200SE22.M 
- F:\HPCHEM\LCl\DATA\I_0522\ 

Mon May 24 10:29:05 1999 
Multiple Level Calibration 

200ul 
CARBOSORB 

... .... 

.,; ... .... 
ori 

... ... ... is z z 

..;. ~ c 

1 052215.0 200SE22.M Mon May 24 12:38:33 1999 
o 

Page 2 



Quantitation Report 

F:\HPCHEM\LC5\DATA\5 0522\5 052216.0 
23 May 1999 05:13 
38614.04 

Vial: 16 
Operator: SM 
Inst LC5 

Data File 
Acq On 
Sample 
Misc 
IntFile 
Quant Time: 

BIOS06108032 Multiplr: 9.5200 
EVENTS.E 
May 25 9:14 1999 Quant Results File: 200SE22C.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Compound 

F:\HPCHEM\LC5\DATA\5 0522\200SE22C.M 
- F:\HPCHEM\LC5\DATA\5_0522\ 

Sat May 22 15:35:19 1999 
Initial Calibration 

100ul 
METASIL 

R.T. Response 

Surrogates/System Monitoring Compounds: 
7) SA 3,4-DNT 12.81 34852520 

Target Compounds: 
1) A HMX 4.62 7285825 
2) B RDX 7.18 25369221 
3) A TNB 0.00 0 
4 ) B DNB 0.00 0 
5) A TETRYL 11.17 9034473 
6) B NB 0.00 0 
8) A TNT 10.40 2914175 
) ) B 4ADNT 14.15 9315903 

.LO) B 2ADNT 14.54 2057641 
11) A 26DNT 0.00 0 
12) B 24DNT 0.00 0 

L=Linear P=Power Q=Quadratic/ 

ug/Kg 

1747.8 

574.6 
1709.8 

N.D. 
N.D. 

404.3 
N.D. 
95.5 

572.0 
60.4 
N.D. 
N. D. 

Curve Types : A=Average 
(W)= Outside RT Window 
5 052216.0 200SE22C.M 

(E)= > High cal. std. (m)=manual into 
Tue May 25 09:39:10 1999 

m 

mJ 

mJ 

mJ 
mJ 
mJ 

d 

~. A~1 ., 
tv 

,,~ 

Curve 

A 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

Pagt{) 2 I 



Chromatographic Report 

Data File F:\HPCHEM\LC5\OATA\5_0522\5 052216.0 
Acq On 23 May 1999 05:13 
Sample 38614.04 
Misc B10S06108032 
1ntFile EVENTS.E 

Vial: 16 
Operator: SM 
1nst LC5 
Multiplr: 9.5200 

Quant Time: May 25 9:14 1999 Quant Results File: 200SE22C.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume 1nj. 
Signal Phase 

esponse_ 

900000 

850000 

8000001 

750000 

700000 

650000 

600000 

550000 

500000 

450000 

400000 

350000 

300000 

250000 

200000 

150000 

100000 

50000 

o 

-50000 

-100000 

F:\HPCHEM\LC5\OATA\5 0522\200SE22C.M 
- F:\HPCHEM\LC5\OATA\5 0522\ 

Sat May 22 15:35:19 1999 
Multiple Level Calibration 

100ul 
METAS1L 

~ z c 
•• 

~ ~ z z c c 

12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 

5 052216.0 200SE22C.M Tue May 25 09:39:30 1999 pa<;@2~ 



1D CLIENT SAMPLE NO. 
EXPLOSIVES ANALYSIS DATA SHEET 

BIOS06108033 
~ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 38614 

Matrix: (soil/water) SOIL 

sample Amt: 2.2 G % Moisture: 25.49 

Lab Sample ID: 38614.05 

Date Received: OS/20/99 

Date Extracted: OS/21/99 

Date Analyzed: OS/23/99 

Extraction Volume: 10 ML 

Extraction Method: SONC 

GPC Cleanup: (Y/N) N Dilution Factor: 2.0 

CAS NO. COMPOUND CONCENTRATION UNITS: UG/KG Q 

2691-41-0-------HMX 2000 
121-82-4--------RDX 3760 
99-35-4---------TNB 227 
99-65-0---------DNB 227 
479-45-8--------TETRYL 591 
98-95-3---------NB 236 
118-96-7--------TNT 549 
1946-51-0-------4ADNT 265 
35572-78-2------2ADNT 227 
606-20-2--------26DNT 236 
121-14-2--------24DNT 227 
88-72-2---------2NT 227 
99-99-0---------4NT 227 
99-08-1---------3NT 227 

surrogate amount spiked 1818.18 

FORM I 

U 

U 
U 
U 
U 

U 
U 
U 
U 
U 
U 

023 



Quantitation Report 

Data File F:\HPCHEM\LC1\OATA\1_0522\1 052217.0 Vial: 17 
Acq On 23 May 1999 08:34 Operator: SM 
Sample 38614.05 Inst LC1 
Mise BIOS06108033 Multiplr: 9.0900 
IntFile EVENTS.E 
Quant Time: May 24 12:54 1999 Quant Results File: 200SE22.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Compound 

F:\HPCHEM\LC1\OATA\1 0522\200SE22.M 
- F:\HPCHEM\LC1\OATA\1 0522\ 

Mon May 24 10:29:05 1999 
Initial Calibration 

200ul 
CARBOSORB 

R.T. Response 

Surrogates/System Monitoring Compounds: 
7) S 3,4-DNT 14.53 22968315 

Target Compounds: 
1) HMX 4.73 1797132 
2) ROX 7.09 35963742 
3) TNB 0.00 0 
4) DNB 0.00 0 
5) TETRYL 0.00 0 
6) NB 0.00 0 
8 ) TNT 15.18 13622720 
3) 4ADNT 15.58 3830872 
0) 2AONT 16.49 639812 

11) 26DNT 0.00 0 
12) 24DNT 0.00 0 
13) 2NT 21. 92W 1293545 
14) 4NT 0.00 0 
15 ) 3NT 0.00 0 

L=Linear P=Power Q=Quadratic/ 

ug/Kg 

1667.9 

220.5 
3756.2 

N. O. 
N.D. 
N.D. 
N.D. 

549.2 
265.3 

28.4 
N.D. 
N.D. 
91.2 
N.D. 
N.D. 

Curve Types : A=Average 
(W)= Outside RT Window 
1 052217.0 200SE22.M 

(E)= > High cal. std. (m)=manual into 
Mon May 24 12:54:53 1999 

m 

mJ 
1= 

m ~ 
m Y:' 

mJ 

mJ 

~f 
, I~ 

III 

Curve 

A 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 



Chromatographic Report 

Data File F:\HPCHEM\LCl\DATA\1 0522\1 052217.D 
Acq On 23 May 1999 08:34 
Sample 38614.05 
Misc BIOS06108033 
IntFile EVENTS.E 

Vial: 17 
Operator: SM 
Inst LCI 
Multiplr: 9.0900 

Quant Time: May 24 12:54 1999 Quant Results File: 200SE22.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

esponse 

600000 

550000 

500000 

450000 
.., 
.... ... 

400000 

350000 

300000 

250000 

200000 

150000 

100000 

50000 

0 

-50000 

F:\HPCHEM\LCl\DATA\1 0522\200SE22.M 
- F:\HPCHEM\LCl\DATA\1 0522\ 

Mon May 24 10:29:05 1999 
Multiple Level Calibration 

200ul 
CARBOSORB 

.., 
on 

:! 

TIC:'Ol 

:2 
.,; 

... ... 
,,; 
~ 

N ... 
"" N 

... 
z 

I' i , iii 1" 
8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00 32.00 

25 
1 052217.D 200SE22.M Mon May 24 12:55:13 1999 Page 2 



Quantitation Report 

Data File F:\HPCHEM\LC5\DATA\5_0522\5_052217.D 
Acq On 23 May 1999 05:45 
Sample 38614.05 

Vial: 17 
Operator: SM 
Inst LC5 

Misc BIOS06108033 Multiplr: 9.0900 
IntFile EVENTS.E 
Quant Time: May 25 9:16 1999 Quant Results File: 200SE22C.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Compound 

F:\HPCHEM\LC5\DATA\5 0522\200SE22C.M 
- F:\HPCHEM\LC5\DATA\5 0522\ 

Sat May 22 15:35:19 1999 
Initial Calibration 

100ul 
METASIL 

R.T. Response 

Surrogates/System Monitoring Compounds: 
7) SA 3,4-DNT 12.81 29785020 

Target Compounds: 
1) A HMX 4.61 1005555 
2) B RDX 7.18 50438612 
3) A TNB 0.00 0 
4 ) B DNB 0.00 0 
5) A TETRYL 11.17 5742283 
6) B NB 0.00 0 
8) A TNT 10.39 13559009 
) ) B 4ADNT 14.16 3370527 
J) B 2ADNT 14.47 2082543 

11) A 26DNT 0.00 0 
12) B 24DNT 0.00 0 

L=Linear P=Power Q=Quadratic/ 

ug/Kg 

1426.2 

75.7 mJ 
3245.9 

N.D. 
N. D. 

245.4 mJ 
N.D. 

424.2 mJ 
197.6 mJ 

58.3 mJ 
N.D. 
N.D. d 

'I 

~~J 

Curve Types : A=Average 
(W)= Outside RT Window 
5 052217.0 200SE22C.M 

(E)= > High cal. std. (m)=manual into 
Tue May 25 09:39:43 1999 

Curve 

A 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

026 
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Chromatographic Report 

Data File F:\HPCHEM\LC5\DATA\5_0522\5_052217.D 
Acq On 23 May 1999 05:45 
Sample 38614.05 
Misc B10S06108033 
1ntFile EVENTS.E 

Vial: 17 
Operator: SM 
1nst LC5 
Multiplr: 9.0900 

Quant Time: May 25 9:16 1999 Quant Results File: 200SE22C.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume 1nj. 
Signal Phase 

esponse 

850000 

800000 

750000 

700000 

650000 

600000 

550000 

500000 

450000 

400000 

350000 

300000 

250000 

200000 

150000 

100000 

50000 

o 

-50000 

-100000 

F:\HPCHEM\LC5\DATA\5 0522\200SE22C.M 
- F:\HPCHEM\LC5\DATA\5 0522\ 

Sat May 22 15:35:19 1999 
Multiple Level Calibration 

100ul 
METAS1L 

en 

...: 

GO 
N 

... z c 
~ 

... ... zz cc 
c( 

~im~e~ ___ 4~.~OO~~~~~~~ __ ~~~~~~~~~1~2~.0~0~13~.0~0~1~4.~0~0~15~.0~0~1=6.~00~1~7~.0~0~1~8.~0~0~19~.0~0~--u27 

5 052217.D 200SE22C.M Tue May 25 09:40:02 1999 Page 2 



1D CLIENT SAMPLE NO. 
EXPLOSIVES ANALYSIS DATA SHEET 

ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST 

Matrix: (soil/water) SOIL 

sample Amt: 2.0 G % Moisture: 22 

Extraction Volume: 10 ML 

Extraction Method: SONC 

GPC Cleanup: (Y/N) N 

CAS NO. COMPOUND 

2691-41-0-------HMX 
121-82-4--------RDX 
99-35-4---------TNB 
99-65-0---------DNB 
479-45-8--------TETRYL 
98-95-3---------NB 
118-96-7--------TNT 
1946-51-0-------4ADNT 
35572-78-2------2ADNT 
606-20-2--------26DNT 
121-14-2--------24DNT 
88-72-2---------2NT 
99-99-0---------4NT 
99-08-1---------3NT 

surrogate amount spiked 

FORM I 

BIOS06108051 

SDG No.: 38614 

Lab Sample ID: 38614.06 

Date Received: OS/20/99 

Date Extracted: OS/21/99 

Date Analyzed: OS/23/99 

Dilution Factor: 2.0 

CONCENTRATION UNITS: UG/KG Q 

2200 
4540 

250 
250 
650 
260 

1820 
250 
328 
260 
250 
250 
250 
250 

2000.00 

U 

U 
U 
U 
U 

U 

U 
U 
U 
U 
U 

028 



Quantitation Report 

Data File F:\HPCHEM\LC1\OATA\1_0522\1_052218.0 Vial: 18 
Acq On 23 May 1999 09:19 Operator: SM 
Sample 38614.06 Inst LC1 
Mise BIOS06108051 Multiplr: 10.0000 
IntFile EVENTS.E 
Quant Time: May 24 12:59 1999 Quant Results File: 200SE22.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Compound 

F:\HPCHEM\LC1\DATA\1 0522\200SE22.M 
- F:\HPCHEM\LC1\DATA\1 0522\ 

Mon May 24 10:29:05 1999 
Initial Calibration 

200ul 
CARBOSORB 

R.T. Response 

surrogates/System Monitoring Compounds: 
7) S 3,4-DNT 14.59 23650371 

Target Compounds: 
1) HMX 0.00 0 
2) RDX 7.08 39517654 
3) TNB 0.00 0 
4 ) ONB 0.00 0 
5) TETRYL 0.00 0 
6) NB 0.00 0 
8) TNT 15.21 40962773 
9) 4ADNT 15.70

1 
2487681 

10) 2ADNT 16.57 6713683 
11) 26DNT 0.00 0 
12) 24DNT 0.00 0 
13) 2NT 0.00 0 
14) 4NT 0.00 0 
15) 3NT 0.00 0 

L=Linear P=Power Q=Quadratic/ 

ug/Kg 

1889.3 

N.D. 
4540.6 

N. D. 
N.D. 
N.D. 
N.D. 

1816.9 
189.5 
327.8 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

Curve Types : A=Average 
(W)= Outside RT Window 
1 052218.0 200SE22.M 

(E)= > High cal. std. (m)=manual into 
Mon May 24 12:59:27 1999 

Curve 

m A 

d A 
m * A 

A 
A 
A 
A 

m i A 
m A 
m ~ A 

A 
A 
A 
A 
A 

029 
Page 1 



Chromatographic Report 

Oata File F:\HPCHEM\LC1\OATA\1_0522\1 052218.0 
Acq On 23 May 1999 09:19 
Sample 38614.06 
Misc BIOS06108051 
IntFile EVENTS.E 

Vial: 18 
Operator: SM 
Inst LC1 
Multiplr: 10.0000 

Quant Time: May 24 12:59 1999 Quant Results File: 200SE22.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

esponse_ 

550000 

500000 

450000 

400000 

350000 

300000 

250000 

200000 

150000 

100000 

50000 

o 

-50000 

ime 2.00 

F:\HPCHEM\LC1\OATA\1 0522\200SE22.M 
- F:\HPCHEM\LC1\DATA\1 0522\ 

Mon May 24 10:29:05 1999 
Multiple Level Calibration 

200ul 
CARBOSORB 

... .., 
'$. 

10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00 32.00 

1 052218.0 200SE22.M 



Quantitation Report 

Data File F:\HPCHEM\LC5\DATA\5_0522\5 052218.D 
Acq On 23 May 1999 06:18 
Sample 38614.06 
Misc BIOS06108051 
IntFile EVENTS.E 

Vial: 
Operator: 
Inst 
Multiplr: 

Quant Time: May 25 9:18 1999 Quant Results File: 200SE22C.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

F:\HPCHEM\LC5\DATA\5 0522\200SE22C.M 
- F:\HPCHEM\LC5\DATA\5 0522\ 

Sat May 22 15:35:19 1999 
Initial Calibration 

100ul 
METASIL 

18 
SM 
LC5 
10.0000 

Compound R.T. Response ug/Kg Curve 

Surrogates/System Monitoring Compounds: 
7) SA 3,4-DNT 

Target Compounds: 
1) A HMX 
2) B RDX 
3) A TNB 
4 ) B DNB 
5) A TETRYL 
6) B NB 
8) A TNT 
9) B 4ADNT 

.1.0) B 2ADNT 
11 ) A 26DNT 
12) B 24DNT 

Curve Types : A=Average 
(W)= Outside RT Window 
5 052218.D 200SE22C.M 

12.83 31358869 1651. 9 

0.00 0 N.D. 
7.18 48474990 3431.8 
0.00 0 N.D. 
0.00 0 N.D. 

11.19 5922664 278.4 
0.00 0 N.D. 

10.40 50036444 1722.2 
14.21 1996709 128.8 
14.61 10512582 324.0 

0.00 0 N.D. 
0.00 0 N.D. 

L=Linear P=Power Q=Quadratic/ 
(E)= > High cal. std. (m)=manual into 

Tue May 25 09:40:14 1999 

A 

A 
A 
A 
A 

mJ A 
A 

m A 
mJ A 
mJ A 

A 
d A 

~) l~ ~IV 
,'\ 

iP 

031 
Page 1 



Chromatographic Report 

Data File F:\HPCHEM\LC5\DATA\5_0522\5_052218.D 
Acq On 23 May 1999 06:18 
Sample 38614.06 
Misc BIOS06108051 
IntFile EVENTS.E 

Vial: 18 
Operator: SM 
Inst LC5 
Multiplr: 10.0000 

Quant Time: May 25 9:18 1999 Quant Results File: 200SE22C.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

esponse 
850000 

800000 

750000 

700000 

650000 

600000 

550000 

500000 

450000 

400000 

350000 

300000 

250000 

200000 

150000 

100000 

50000 

o 

-50000 

-100000 

F:\HPCHEM\LC5\OATA\5 0522\200SE22C.M 
- F:\HPCHEM\LC5\OATA\5 0522\ 

Sat May 22 15:35:19 1999 
Multiple Level Calibration 

100ul 
METASIL 

'" ...: 

I-

.... 
CD 
N 
r 

I
Z 
C 
.;. 

... I
Z Z 
C C 

~~~~~~~~~~~~~~~~~~~~~2 
12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 

5 052218.0 200SE22C.M Tue May 25 09:40:33 1999 Page 2 



1D CLIENT SAMPLE NO. 
EXPLOSIVES ANALYSIS DATA SHEET 

BIOS06108052 
~ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No. : 38614 

Matrix: (soil/water) SOIL Lab Sample ID: 38614.07 

Sample Amt: 2.0 G % Moisture: 20.2 Date Received: OS/20/99 

Extraction Volume: 10 ML Date Extracted: OS/21/99 

Extraction Method: SONC Date Analyzed: OS/23/99 

GPC Cleanup: (Y/N) N Dilution Factor: 2.0 

CAS NO. COMPOUND CONCENTRATION UNITS: UG/KG Q 

2691-41-0-------HMX 2200 U 
121-82-4--------RDX 8640 
99-35-4---------TNB 250 U 
99-65-0---------DNB 250 U 
479-45-8--------TETRYL 650 U 
98-95-3---------NB 260 U 
118-96-7--------TNT 3080 
1946-51-0-------4ADNT 1080 
35572-78-2------2ADNT 306 
606-20-2--------26DNT 260 U 
121-14-2--------24DNT 250 U 
88-72-2---------2NT 250 U 
99-99-0---------4NT 250 U 
99-08-1---------3NT 250 U 

Surrogate amount spiked 2000.00 

033 
FORM I 



Quantitation Report 

Data File F:\HPCHEM\LC1\DATA\1 0522\1 052219.D Vial: 19 
Acq On 23 May 1999 10:04 Operator: SM 
Sample 38614.07 Inst LC1 
Misc BIOS06108052 Multiplr: 10.0000 
IntFile EVENTS.E 
Quant Time: May 24 13:07 1999 Quant Results File: 200SE22.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Compound 

F:\HPCHEM\LC1\DATA\1 0522\200SE22.M 
- F:\HPCHEM\LC1\DATA\1 0522\ 

Mon May 24 10:29:05 1999 
Initial Calibration 

200ul 
CARBOSORB 

R.T. Response 

Surrogates/System Monitoring Compounds: 
7) S 3,4-DNT 14.54 25612529 

Target Compounds: 
1) HMX 4.72 5090962 
2) RDX 7.08 75173957 
3) TNB 0.00 0 
4 ) DNB 0.00 0 
5) TETRYL 0.00 0 
6) NB 0.00 0 
8) TNT 15.16 69379290 
n 4ADNT 15.57 14243599 

... 0) 2ADNT 16.49 6274339 
11) 26DNT 0.00 0 
12) 24DNT 0.00 0 
13) 2NT 0.00 0 
14) 4NT 0.00 0 
15) 3NT 0.00 0 

L=Linear P=Power Q=Quadratic/ 

ug/Kg 

2046.1 

687.1 
8637.5 

N.D. 
N.D. 
N.D. 
N. D. 

3077.3 
1085.3 

306.3 
N.D. 
N. D. 
N.D. 
N.D. 
N.D. 

Curve Types : A=Average 
(W)= Outside RT Window 
1 052219.0 200SE22.M 

(E)= > High cal. std. (m)=manual into 
Mon May 24 13:07:39 1999 

Curve 

m A 

m A 
~ A 

A 
A 
A 
A 

m j:- A 
m ¥ A 
m >( A 

A 
A 
A 
A 
A 

034 
Page 1 



1 

Chromatographic Report 

Data File F:\HPCHEM\LC1\OATA\1 0522\1 052219.0 
Acq On 23 May 1999 10:04 -
Sample 38614.07 
Mise B10S06108052 
1ntFile EVENTS.E 

Vial: 19 
Operator: SM 
1nst LC1 
Multiplr: 10.0000 

Quant Time: May 24 13:07 1999 Quant Results File: 200SE22.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume 1nj. 
Signal Phase 

e~onse 
1 00000 

950000 

900000 

850000 

800000 

750000 

700000 

650000 

600000 
N ... ... 

550000 

500000 

450000 

400000 

350000 

300000 

250000 

200000 

150000 

100000 

50000 

0 

-50000 

-100000 

-150000 
)( 

:Ii 

F:\HPCHEM\LC1\OATA\1 0522\200SE22.M 
- F:\HPCHEM\LC1\OATA\1 0522\ 

Mon May 24 10:29:05 1999 
Multiple Level Calibration 

200ul 
CARBOSORB 

.. 
0 
,.; 

)( 
C 

8.00 10.00 12.00 

!!! 
oft -

~ 
:! 

to z to to 

q toi!i z 
~. 

c 

14.00 16.00 18.00 20.00 22.00 

052219.0 200SE22.M Mon May 24 13:07:59 1999 

~ 

24.00 26.00 28.00 30.00 

Page 2 



Quantitation Report 

Data File F:\HPCHEM\LC5\DATA\5_0522\5_052219.D Vial: 19 
Acq On 23 May 1999 06:51 Operator: SM 
Sample 38614.07 Inst LC5 
Misc BIOS06108052 Mu1tiplr: 10.0000 
IntFile EVENTS.E 
Quant Time: May 25 9:19 1999 Quant Results File: 200SE22C.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Compound 

F:\HPCHEM\LC5\DATA\5 0522\200SE22C.M 
- F:\HPCHEM\LC5\DATA\5 0522\ 

Sat May 22 15:35:19 1999 
Initial Calibration 

100ul 
METASIL 

R.T. Response 

Surrogates/System Monitoring Compounds: 
7) SA 3,4-DNT 12.84 30760249 

Target Compounds: 
1) A HMX 4.62 8647684 
2) B RDX 7.16 113567550 
3) A TNB 0.00 0 
4 ) B DNB 0.00 0 
5) A TETRYL 11.17 9952489 
6) B NB 0.00 0 
8 ) A TNT 10.39 86857041 
) ) B 4ADNT 14.19 12571096 

.0) B 2ADNT 14.57 8510662 
11) A 26DNT 0.00 0 
12) B 24DNT 0.00 0 

ug/Kg 

1620.4 

716.4 mJ 
8040.0 

N.D. 
N.D. 

467.8 mJ 
N.D. 

2989.6 m 
810.8 mJ 
262.3 mJ 

N. D. 
N.D. d 

¥l' 'Ii 
O(l 

Curve 

A 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

---------------------------------------------------------------------------1f36 
Curve Types : A=Average L=Linear P=Power Q=Quadratic/ 
(W)= Outside RT Window (E)= > High cal. std. (m)=manual into 
5 052219.0 200SE22C.M Tue May 25 09:40:46 1999 Page 1 



Data File 
Acq On 
Sample 
Misc 
1ntFile 
Quant Time: 

Method 
Title-Path 
Last Update 
Response via 

Volume 1nj. 
Signal Phase 

esponse 

1300000 

1200000 

1100000 

1000000 

900000 

N 

'" 
800000 ..; 

700000 

600000 

500000 

400000 

300000 

200000 

100000 

0 

-100000 

Chromatographic Report 

F:\HPCHEM\LC5\OATA\5_0522\5_052219.0 
23 May 1999 06:51 
38614.07 
B10S06108052 
EVENTS.E 

Vial: 19 
Operator: SM 
1nst LC5 
Multiplr: 10.0000 

May 25 9:19 1999 Quant Results File: 200SE22C.RES 

F:\HPCHEM\LC5\OATA\5 0522\200SE22C.M 
- F:\HPCHEM\LC5\OATA\5_0522\ 

Sat May 22 15:35:19 1999 
Multiple Level Calibration 

100ul 
METAS1L 

8.00 

~ t- ........ 

.... ~ ~ ~ ~ 
9.bo ' '10:0'~ '1'1:~0' '1'2:0'0 '1~:00' '1'4::/\5:0'0' '1'6:0'0' '1'7:00' '1'8:00' '1'9:00' , , 

5 052219.0 200SE22C.M Tue May 25 09:41:05 1999 Page 2 

037 



1D CLIENT SAMPLE NO. 
EXPLOSIVES ANALYSIS DATA SHEET 

BIOS0610B053 
ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No. : 3B614 

Matrix: (soil/water) SOIL Lab Sample ID: 3B614.0B 

Sample Amt: 2.0 G % Moisture: 19.7 Date Received: OS/20/99 

Extraction Volume: 10 ML Date Extracted: OS/21/99 

Extraction Method: SONC Date Analyzed: OS/23/99 

GPC Cleanup: (Y/N) N Dilution Factor: 2.0 

CAS NO. COMPOUND CONCENTRATION UNITS: UG/KG Q 

2691-41-0-------HMX 2200 U 
121-B2-4--------RDX 1000 U 
99-35-4---------TNB 250 U 
99-65-0---------DNB 250 U 
479-45-B--------TETRYL 650 U 
9B-95-3---------NB 260 U 
11B-96-7--------TNT 250 U 
1946-51-0-------4ADNT 999 P 
35572-7B-2------2ADNT 250 U 
606-20-2--------26DNT 260 U 
121-14-2--------24DNT 250 U 
BB-72-2---------2NT 250 U 
99-99-0---------4NT 250 U 
99-0B-1---------3NT 250 U 

Surrogate amount spiked 2000.00 

FORM I 
038 



Quantitation Report 

Data File F:\HPCHEM\LC1\DATA\1 0522\1 052220.0 
Acq On 23 May 1999 10:49 
Sample 38614.08 
Misc BIOS06108053 
IntFile EVENTS.E 

Vial: 20 
Operator: SM 
Inst LC1 
Multiplr: 10.0000 

Quant Time: May 24 13:15 1999 Quant Results File: 200SE22.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

F:\HPCHEM\LC1\DATA\1 0522\200SE22.M 
- F:\HPCHEM\LC1\DATA\1 0522\ 

Mon May 24 10:29:05 1999 
Initial Calibration 

200ul 
CARBOSORB 

Compound R.T. Response ug/Kg Curve 

Surrogates/System Monitoring Compounds: 
7 ) S 3,4-DNT 

Target Compounds: 
1) HMX 
2) RDX 
3) TNB 
4 ) DNB 
5) TETRYL 
6) NB 
8 ) TNT 
9) 4ADNT 

10) 2ADNT 
11) 26DNT 
12) 24DNT 
13) 2NT 
14) 4NT 
15) 3NT 

Curve Types : A=Average 
(W)= Outside RT Window 
1 052220.0 200SE22.M 

14.57 32885506 2627.1 

4.73 2187501 295.2 
7.10 5084641 584.2 
0.00 0 N.D. 
0.00 0 N.D. 
0.00 0 N.D. 
0.00 0 N.D. 
0.00 0 N.D. 

15.60 13110946 999.0 
0.00 0 N.D. 
0.00 0 N.D. 
0.00 0 N.D. 
0.00 0 N.D. 
0.00 0 N.D. 
0.00 0 N.D. 

L=Linear P=Power Q=Quadratic/ 
(E) = > High cal. std. (m) =manual int. 

Mon May 24 13:15:20 1999 

m A 

mJ A 
m A 

A 
A 
A 
A 
A 

m -I( P A 
A 
A 
A 
A 
A 
A 

¥.¥ t ,1' 
o~ 

Page 1 
0.39 



Chromatographic Report 

Data File F:\HPCHEM\LC1\DATA\1 0522\1_052220.D 
Acq On 23 May 1999 10:49 
Sample 38614.08 
Misc BIOS06108053 
IntFile EVENTS.E 

Vial: 20 
Operator: SM 
Inst LC1 
Multiplr: 10.0000 

Quant Time: May 24 13:15 1999 Quant Results File: 200SE22.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

esponse 

460000 

440000 

420000 

400000 

380000 

360000 

340000 

320000 

300000 

280000 

260000 

240000 

220000 

200000 

180000 

160000 

140000 

120000 

100000 

80000 

60000 

40000 

20000 

o 
-20000 

40000 

-60000 

.., .. 

.; 

F:\HPCHEM\LC1\DATA\1 0522\200SE22.M 
- F:\HPCHEM\LC1\OATA\1 0522\ 

Mon May 24 10:29:05 1999 
Multiple Level Calibration 

200ul 
CARBOSORB 

o 
,..; 

TIC:0J5222!J.D 

o 
'" on 

10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00 32.00 

40 
1 052220.D 200SE22.M Mon May 24 13:15:38 1999 Page 2 



Quantitation Report 

Data File F:\HPCHEM\LC5\DATA\5_0522\5 052220.D 
Acq On 23 May 1999 07:23 
Sample 38614.08 

Vial: 20 
Operator: SM 
Inst LC5 

Mise BIOS06108053 Multiplr: 10.0000 
IntFile EVENTS.E 
Quant Time: May 25 9:21 1999 Quant Results File: 200SE22C.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Compound 

F:\HPCHEM\LC5\DATA\5 0522\200SE22C.M 
- F:\HPCHEM\LC5\DATA\5_0522\ 

Sat May 22 15:35:19 1999 
Initial Calibration 

100ul 
METASIL 

R.T. Response 

Surrogates/System Monitoring Compounds: 
7) SA 3,4-DNT 12.82 31671670 

Target Compounds: 
1) A HMX 0.00 0 
2) B RDX 7.16 13082835 
3) A TNB 0.00 0 
4 ) B DNB 0.00 0 
5) A TETRYL 11.17 9832457 
6) B NB 0.00 0 
8) A TNT 10.74W 1677911 
9) B 4ADNT 14.20 2998503 

.LO) B 2ADNT 14.51 629283 
11) A 26DNT 0.00 0 
12) B 24DNT 0.00 0 

ug/Kg 

1668.4 m 

N.D. 
926.2 m 

N.D. 
N.D. 

462.2 mJ 
N.D. 
57.8 mJ 

193.4 mJ 
19.4 mJ 
N.D. 
N.D. d 

."'-
~~\ ,:; 

c 

Curve 

A 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

----------------------------------------------------------------------------U41 
Curve Types : A=Average L=Linear P=Power Q=Quadratic/ 
(W)= Outside RT Window (E)= > High cal. std. (m)=manual into 
5 052220.D 200SE22C.M Tue May 25 09:41:18 1999 Page 1 



Chromatographic Report 

Oata File F:\HPCHEM\LC5\OATA\5 0522\5 052220.0 
Acq On 23 May 1999 07:23 -
Sample 38614.08 
Misc B10S06108053 
1ntFile EVENTS.E 

Vial: 
Operator: 
1nst 
Multiplr: 

Quant Time: May 25 9:21 1999 Quant Results File: 200SE22C.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume 1nj. 
Signal Phase 

esponse 

600000 

550000 

500000 

450000 

400000 

350000 

300000 

250000 

200000 

150000 

100000 

50000 

o 

-50000 

F:\HPCHEM\LC5\OATA\5 0522\200SE22C.M 
- F:\HPCHEM\LC5\OATA\5 0522\ 

Sat May 22 15:35:19 1999 
Multiple Level Calibration 

100ul 
METAS1L 

'--... 

N 
ID 
N 
~ 

... z c 
~ 

... ... zz cc 
c( 

20 
SM 
LC5 
10.0000 

12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 

5 052220.0 200SE22C.M Tue May 25 09:41:37 1999 page0z1 2 



1D CLIENT SAMPLE NO. 
EXPLOSIVES ANALYSIS DATA SHEET 

BIOS06108071 
~ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 38614 

Matrix: (soil/water) SOIL 

Sample Amt: 2.2 G % Moisture: 26.4 

Lab Sample ID: 38614.09 

Date Received: OS/20/99 

Date Extracted: OS/21/99 

Date Analyzed: OS/23/99 

Extraction Volume: 10 ML 

Extraction Method: SONC 

GPC Cleanup: (Y/N) N Dilution Factor: 2.0 

CAS NO. COMPOUND CONCENTRATION UNITS: UG/KG Q 

2691-41-0-------HMX 2000 
121-82-4--------RDX 5410 
99-35-4---------TNB 227 
99-65-0---------DNB 227 
479-45-8--------TETRYL 591 
98-95-3---------NB 236 
118-96-7--------TNT 30700 
1946-51-0-------4ADNT 227 
35572-78-2------2ADNT 227 
606-20-2--------26DNT 236 
121-14-2--------24DNT 227 
88-72-2---------2NT 227 
99-99-0---------4NT 227 
99-08-1---------3NT 227 

Surrogate amount spiked 1818.18 

FORM I 

U 

U 
U 
U 
U 
E 
U 
U 
U 
U 
U 
U 
U 

043 



Quantitation Report 

F:\HPCHEM\LCl\DATA\1_0522\1 052221.0 Vial: 21 
23 May 1999 11:34 Operator: SM 

Inst LCI 

Data File 
Acq On 
Sample 
Misc 
IntFile 
Quant Time: 

386l4.09 
BIOS06108071 
EVENTS.E 

Multiplr: 9.0900 

May 24 13:17 1999 Quant Results File: 200SE22.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Compound 

F:\HPCHEM\LCl\DATA\l 0522\200SE22.M 
- F:\HPCHEM\LCl\DATA\l 0522\ 

Mon May 24 10:29:05 1999 
Initial Calibration 

200ul 
CARBOSORB 

R.T. Response 

Surrogates/System Monitoring Compounds: 
7) S 3,4-DNT 14.51 18316173 

Target Compounds: 
1) HMX 0.00 0 
2) RDX 7.07 51756453 
3) TNB 0.00 0 
4 ) DNB 0.00 0 
5) TETRYL 0.00 0 
6) NB 0.00 0 
8) TNT 15.14 761177275 
1 ) 4ADNT 0.00 0 
J) 2ADNT 16.47 1735064 

11) 26DNT 0.00 0 
12) 24DNT 0.00 0 
13 ) 2NT 0.00 0 
14) 4NT 0.00 0 
15) 3NT 0.00 0 

L=Linear P=Power Q=Quadratic/ 

ug/Kg 

1330.1 

N.D. 
5405.7 

N.D. 
N.D. 
N.D. 
N.D. 

30689.4 
N.D. 
77.0 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

Curve Types : A=Average 
(W)= Outside RT Window 
1 052221.0 200SE22.M 

(E)= > High cal. std. (m)=manual into 
Mon May 24 13:18:02 1999 

Curve 

m A 

A 
¥ A 

A 
A 
A 
A 

mE ¥. A 
A 

mJ A 
A 

d A 
A 
A 
A 

044 
Page 1 



Chromatographic Report 

Data File F:\HPCHEM\LCl\DATA\1_0522\1_052221.D 
Acq On 23 May 1999 11:34 
Sample 38614.09 
Misc B10S06108071 
1ntFile EVENTS.E 

Vial: 21 
Operator: SM 
1nst 
Multiplr: 

LCI 
9.0900 

Quant Time: May 24 13:17 1999 Quant Results File: 200SE22.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume 1nj. 
Signal Phase 

~esponse_ 

4000000 

3800000 

3600000 

3400000 

3200000 

3000000 

2800000 

2600000 

2400000 

2200000 

2000000 

1800000 

1600000 

1400000 

1200000 

1000000 

800000 

600000 

400000 

-200000 

-400000 

-600000 

F:\HPCHEM\LCl\DATA\l 0522\200SE22.M 
- F:\HPCHEM\LCl\DATA\l 0522\ 

Mon May 24 10:29:05 1999 
Multiple Level Calibration 

200ul 
CARBOSORB 

t "-n_m_e __ -..:2::..:.:.b,--,,lo_-.:.4.:..::.bI0~.....:6:.:.:,.b:..::10_..=.:8.:..::.bI0=----,-1 0::..:.0=-:0=---1:..::2=.0-=-0 ---,-14.:..:..0::.:0'---...:1:..::6:=:.0-=-0 --.:.:18:.:.:.0:.::0~2:=.:0.:..::.OO::..-:2=2~.O:..::O~2:::4.=-:OO::..-:2::.:6~.O:..::O~28:::.=-:OO~3:.::0=.O:..::O~32=.=-:OO=---...J 0 4 5 
1 052221.0 200SE22.M Mon May 24 13:18:19 1999 Page 2 



Quantitation Report 

Data File F:\HPCHEM\LC5\DATA\5_0524\5 052401.0 Vial: 1 
Acq On 24 May 1999 16:55 Operator: SM 
Sample 38614.09 Inst LC5 
Mise BIOS06108071 Multiplr: 9.0909 
IntFile EVENTS.E 
Quant Time: May 25 10:35 1999 Quant Results File: 200se22c.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Compound 

f:\hpchem\lc5\data\5 0524\200se22c.m 
- F:\HPCHEM\LC5\DATA\5_0522\ 

Tue May 25 10:29:37 1999 
Initial Calibration 

100ul 
METASIL 

R.T. Response 

Surrogates/System Monitoring Compounds: 
7 ) SA 3,4-DNT 12.85 28410093 

Target Compounds: 
1) A HMX 0.00 0 
2) B RDX 7.21 75026480 
3) A TNB 7.00 7412665 
4 ) B DNB 0.00 0 
5) A TETRYL 0.00 0 
6) B NB 0.00 0 
8 ) A TNT 10.42 1012123663 , ) B 4ADNT 14.19 2317029 
J) B 2ADNT 14.70 4619939 

11) A 26DNT 0.00 0 
12) B 24DNT 0.00 0 

L=Linear P=Power Q=Quadratic/ 

ug/Kg 

1360.5 

N.D. 
4828.6 m 
221.1 mJ 

N. D. 
N.D. 
N.D. 

31669.8 E 
135.9 mJ 
129.4 mJ 

N.D. 
N.D. d 

¥V,t.~' ,," 
~., 

Curve Types : A=Average 
(W)= Outside RT Window 
5 052401.0 200se22c.m 

(E)= > High cal. std. (m)=manual into 
Tue May 25 10:35:59 1999 

Curve 

A 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

047 
Page 1 



Chromatographic Report 

Data File F:\HPCHEM\LC5\OATA\5 0524\5 052401.0 
Acq On 24 May 1999 16:55 - -
Sample 38614.09 
Misc B10S06108071 
1ntFile EVENTS.E 

Vial: 1 
Operator: SM 
1nst LC5 
Multiplr: 9.0909 

Quant Time: May 25 10:35 1999 Quant Results File: 200se22c.RES 

Method 
Title-Path 
Last Update 
Response via 

f:\hpchem\lc5\data\5 0524\200se22c.m 
- F:\HPCHEM\LC5\OATA\5_0522\ 

Volume 1nj. 
Signal Phase 

6000000 

5500000 

5000000 

4500000 

4000000 

3500000 

3000000 

2500000 

2000000 

1500000 

1000000 

Tue May 25 10:29:37 1999 
Multiple Level Calibration 

100ul 
METAS1L 

~ 

N 

N .. 
~ 

5000001\ ----I~·- J!\ 
,.: 

o 

-500000 

on 

'" ~ ... 0 

i ... 
~ '$. 

trlme 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 

5 052401.0 200se22c.m Tue May 25 10:36:18 1999 



1D CLIENT SAMPLE NO. 
EXPLOSIVES ANALYSIS DATA SHEET 

BIOS06108071DL 
ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 38614 

Matrix: (soil/water) SOIL 

sample Amt: 2.2 G 

Extraction Volume: 

Extraction Method: SONC 

% Moisture: 26.4 

10 ML 

Lab Sample ID: 38614.09DL 

Date Received: OS/20/99 

Date Extracted: OS/21/99 

Date Analyzed: OS/27/99 

GPC Cleanup: (Y/N) N Dilution Factor: 

CAS NO. COMPOUND CONCENTRATION UNITS: UG/KG 

2691-41-0-------HMX 
121-82-4--------RDX---------------------------
99-35-4---------TNB __________________________ _ 
99-65-0---------DNB 
479-45-8--------TET=R~Y~L-----------------------

98-95-3---------NB 
118-96-7--------TN=T~-------------------------

1946-51-0-------4ADNT ______________________ __ 
35572-78-2------2ADNT ______________________ __ 
606-20-2--------26DNT 
121-14-2--------24DNT------------------------
88-72-2---------2NT __________________________ _ 
99-99-0---------4NT 
99-08-1---------3NT---------------------------

Surrogate amount spiked 

FORM I 

8000 
4100 

909 
909 

2360 
945 

31100 
909 
909 
945 
909 
909 
909 
909 

1818.18 

8.0 

Q 

U 
D 
U 
U 
U 
U 
D 
U 
U 
U 
U 
U 
U 
U 

04-9 



""'.-

Quantitation Report 

F:\HPCHEM\LC3\DATA\3 0526\3 052622.D 
27 May 1999 08:43 
38614.09DL 
BIOS06108071DL 
EVENTS.E 

Vial: 
Operator: 
Inst 
Multiplr: 

Data File 
Acq On 
Sample 
Misc 
IntFile 
Quant Time: May 27 16:27 1999 Quant Results File: 200SE22.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Compound 

F:\HPCHEM\LC3\DATA\3 0526\200SE22.M 
- F:\HPCHEM\LC3\DATA\3 0522\ 

Thu May 27 14:13:40 1999 
Initial Calibration 

200ul 
CARBOSORB 

R.T. Response 

Surrogates/System Monitoring Compounds: 
7) S 3,4-DNT 17.99 22773394 

Target Compounds: 
1) HMX O.OO~ 0 
2) RDX 8.77 46042011 
3) TNB 0.00 0 
4) DNB 0.00 0 
5) TETRYL 0.00 0 
6) NB . 0.00 0 
8) TNT 18.74 852993235 
)) 4ADNT 0.00 0 

.LO) 2ADNT 0.00 0 
11) 26DNT 0.00 0 
12) 24DNT 0.00 0 
13) 2NT 0.00 0 
14) 4NT 0.00 0 
15) 3NT 0.00 0 

L=Linear P=Power Q=Quadratic/ 

ug/Kg 

1400.2 

N.D. 
4096.2 

N.D. 
N.D. 
N.D. 
N.D. 

31114.2 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

Curve Types : A=Average 
(W)= Outside RT Window 
3 052622.D 200SE22.M 

(E)= > High cal. std. (m)=manual into 
Fri Jun 04 15:20:37 1999 

22 
SM 
LC3 
36.3636 

Curve 

m A 

A 
m A 

A 
A 
A 
A 

m A 
A 
A 
A 
A 
A 
A 
A 

050 
Page 1 



Data File 
Acq On 
Sample 
Misc 
IntFile 
Quant Time: 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

esponse 

3000000 

2800000 

2600000 

2400000 

2200000 

2000000 

1800000 

1600000 

1400000 

1200000 

1000000 

800000 

600000 

400000 

200000 

-200000 

-400000 

Chromatographic Report 

F:\HPCHEM\LC3\DATA\3_0526\3_052622.D 
27 May 1999 08:43 
38614.09DL 
BIOS06108071DL 
EVENTS.E 

Vial: 
Operator: 
Inst 
Multiplr: 

May 27 16:27 1999 Quant Results File: 200SE22.RES 

F:\HPCHEM\LC3\DATA\3 0526\200SE22.M 
- F:\HPCHEM\LC3\DATA\3 0522\ 

Thu May 27 14:13:40 1999 
Multiple Level Calibration 

200ul 
CARBOSORB 

I
Z 

22 
SM 
LC3 
36.3636 

Ime 

)( C I-

, ioo 4.00' 6.00" 8.bo~ '10:00' '1'2;00' '14:00' '16;00' '18~0~ '2'0:00 '22;0'0 '24;00' '26;00' 28;00' '30;00' '32;00' '34;00' 

3 052622.D 200SE22.M Fri Jun 04 15:20:44 1999 pag*o~l 



1D CLIENT SAMPLE NO. 
EXPLOSIVES ANALYSIS DATA SHEET 

BIOS06108072 
.ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 38614 

Matrix: (soil/water) SOIL 

sample Amt: 2.1 G % Moisture: 26.9 

Lab Sample ID: 38614.10 

Date Received: OS/20/99 

Date Extracted: OS/21/99 

Date Analyzed: OS/23/99 

Extraction Volume: 10 ML 

Extraction Method: SONC 

GPC Cleanup: (Y/N) N Dilution Factor: 2.0 

CAS NO. COMPOUND CONCENTRATION UNITS: UG/KG Q 

2691-41-0-------HMX 2450 
121-82-4--------RDX 12500 
99-35-4---------TNB 238 
99-65-0---------DNB 238 
479-45-8--------TETRYL 619 
98-95-3---------NB 248 
118-96-7--------TNT 238 
1946-51-0-------4ADNT 364 
35572-78-2------2ADNT 238 
606-20-2--------26DNT 248 
121-14-2--------24DNT 238 
88-72-2---------2NT 238 
99-99-0---------4NT 238 
99-08-1---------3NT 238 

surrogate amount spiked 1904.76 

FORM I 

U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 

052 



Quantitation Report 

F:\HPCHEM\LC1\DATA\1 0522\1 052222.D Vial: 22 
23 May 1999 12:48 Operator: SM 

Inst LC1 

Data File 
Acq On 
Sample 
Misc 
IntFile 
Quant Time: 

38614.10 
BIOS06108072 
EVENTS.E 

Multiplr: 9.5200 

May 24 13:21 1999 Quant Results File: 200SE22.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Compound 

F:\HPCHEM\LC1\DATA\1 0522\200SE22.M 
- F:\HPCHEM\LC1\DATA\1 0522\ 

Mon May 24 10:29:05 1999 
Initial Calibration 

200ul 
CARBOSORB 

R.T. Response 

Surrogates/System Monitoring Compounds: 
7) S 3,4-DNT 14.56 20801261 

Target Compounds: 
1) HMX 4.73

1 19093932 
2) RDX 7.10 114597538 
3) TNB 9.76W 13456359 
4 ) DNB 0.00 0 
5) TETRYL 0.00 0 
6) NB 0.00 0 
8) TNT 15.22W 457492 
9) 4ADNT 15.76 5017939 
1) 2ADNT 0.00 0 

.il) 26DNT 0.00 0 
12) 24DNT 0.00 0 
13) 2NT 0.00 0 
14) 4NT 0.00 0 
15) 3NT 0.00 0 

L=Linear P=Power Q=Quadratic/ 

ug/Kg 

1582.0 m 

2453.3 
12535.2 m 

589.7 m 
N.D. 
N.D. 
N.D. 
19.3 mJ 

364.0 m 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

~#~ 
/'I"" 

C.." 

Curve Types : A=Average 
(W)= Outside RT Window 
1 052222.D 200SE22.M 

(E)= > High cal. std. (m)=manual into 
Mon May 24 13:21:53 1999 

Curve 

A 

~ A 
'f::" A 

A 
A 
A 
A 
A 

1'c" A 
A 
A 
A 
A 
A 
A 

053 
Page 1 



1 

Chromatographic Report 

Data File F:\HPCHEM\LCl\DATA\l 0522\1 052222.D 
Acq On 23 May 1999 12:48 - -
Sample 38614.10 
Misc B10S06108072 
1ntFile EVENTS.E 

Vial: 22 
Operator: SM 
1nst LCI 
Multiplr: 9.5200 

Quant Time: May 24 13:21 1999 Quant Results File: 200SE22.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume 1nj. 
Signal Phase 

esponse 

1300000 

1200000 

1100000 

1000000 

900000 .., 
t-
..; 

800000 

700000 

600000 

500000 

400000 

300000 

F:\HPCHEM\LCl\DATA\l 0522\200SE22.M 
- F:\HPCHEM\LCl\DATA\l 0522\ 

Mon May 24 10:29:05 1999 
Multiple Level Calibration 

200ul 
CARBOSORB 

co 
t-
eft '" on 

i. 

200000 ~~ 
100000 

0 

-100000 

t- t-Z 
DI '? t- ~ 
Z ... C( 

10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00 32.00 

OS2222.D 200SE22.M Mon May 24 13:22:12 1999 Pageo:S 4 



Quantitation Report 

Data File F:\HPCHEM\LC5\DATA\5 0522\5 052224.D 
Acq On 23 May 1999 12:14 - -
Sample 38614.10 

Vial: 24 
Operator: SM 
Inst LC5 

Mise 810S06108072 Multiplr: 9.5200 
1ntFile EVENTS.E 
Quant Time: May 25 9:23 1999 Quant Results File: 200SE22C.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Compound 

F:\HPCHEM\LC5\DATA\5 0522\200SE22C.M 
- F:\HPCHEM\LC5\DATA\5 0522\ 

Sat May 22 15:35:19 1999 
Initial Calibration 

100ul 
METASIL 

R.T. Response 

Surrogates/System Monitoring Compounds: 
7} SA 3,4-DNT 12.80 28948513 

Target Compounds: 
I} A HMX 4.61 33390238 
2} B RDX 7.17 159808419 
3} A TNB 0.00 0 
4 } B DNB 0.00 0 
5) A TETRYL 10.99 2605239 
6} 8 NB 0.00 0 
8 } A TNT 10.39 2830021 
9} B 4ADNT 14.14 8100745 
'} B 2ADNT 14.48 3052928 

_l} A 26DNT 0.00 0 
12) B 24DNT 0.00 0 

L=Linear P=Power Q=Quadratic/ 

ug/Kg 

1451.7 

2633.5 m 
10770.6 

N.D. 
N.D. 

116.6 mJ 
N.D. 
92.7 mJ 

497.4 mJ 
89.6 mJ 
N.D. 
N.D. d 

'" ~(~\ 
~. 

Curve Types : A=Average 
(W)= Outside RT Window 
5 052224.D 200SE22C.M 

(E)= > High cal. std. (m)=manual into 
Tue May 25 09:41:50 1999 

Curve 

A 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
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Chromatographic Report 

Data File F:\HPCHEM\LC5\OATA\5 0522\5 052224.0 
Acq On 23 May 1999 12:14 
Sample 38614.10 
Misc B10S06108072 
IntFile EVENTS.E 

Vial: 24 
Operator: SM 
1nst LC5 
Multiplr: 9.5200 

Quant Time: May 25 9:23 1999 Quant Results File: 200SE22C.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume 1nj. 
Signal Phase 

esponse 

1700000 

1600000 

1500000 

1400000 

1300000 

1200000 

1100000 

1000000 

900000 

800000 

700000 

600000 

500000 

400000 

300000 

200000 

100000 

o 

-100000 

-200000 

F:\HPCHEM\LC5\OATA\5 0522\200SE22C.M 
- F:\HPCHEM\LC5\OATA\5_0522\ 

Sat May 22 15:35:19 1999 
Multiple Level Calibration 

100ul 
METASIL 

!
Z 
C ". 

!- !
Z Z 
C C 

12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 

5 052224.0 200SE22C.M Tue May 25 09:42:10 1999 Page 2 
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1D CLIENT SAMPLE NO. 
EXPLOSIVES ANALYSIS DATA SHEET 

BIOS06108073 
,ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No. : 38614 

Matrix: (soil/water) SOIL Lab Sample ID: 38614.11 

Sample Amt: 2.0 G % Moisture: 26.9 Date Received: OS/20/99 

Extraction Volume: 10 ML Date Extracted: OS/21/99 

Extraction Method: SONC Date Analyzed: OS/23/99 

GPC Cleanup: (Y/N) N Dilution Factor: 2.0 

CAS NO. COMPOUND CONCENTRATION UNITS: UG/KG Q 

2691-41-0-------HMX 
121-82-4--------RDX---------------------------
99-35-4---------TNB __________________________ _ 
99-65-0---------DNB 
479-45-8--------TET=R~Y~L------------------------

98-95-3---------NB 
118-96-7--------TN~T.--------------------------

1946-51-0-------4ADNT ______________________ __ 
35572-78-2------2ADNT 
606-20-2--------26DNT------------------------
121-14-2--------24DNT ______________________ __ 
88-72-2---------2NT 
99-99-0---------4NT---------------------------
99-08-1---------3NT ---------------------------
Surrogate amount spiked 

FORM I 

2200 
1000 

250 
250 
650 
260 
250 
250 
250 
260 
250 
250 
250 
250 

2000.00 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
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Quantitation Report 

Data File F:\HPCHEM\LCl\DATA\l 0522\1 052223.D Vial: 23 
Acq On 23 May 1999 13:33 Operator: SM 
Sample 38614.11 Inst LC1 
Mise BIOS06108073 Multiplr: 10.0000 
IntFile EVENTS.E 
Quant Time: May 24 13:24 1999 Quant Results File: 200SE22.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Compound 

F:\HPCHEM\LC1\DATA\1 0522\200SE22.M 
- F:\HPCHEM\LC1\DATA\1_0522\ 

Mon May 24 10:29:05 1999 
Initial Calibration 

200ul 
CARBOSORB 

R.T. Response 

Surrogates/System Monitoring Compounds: 
7) S 3,4-DNT 14.55 20407517 

Target Compounds: 
1) HMX 0.00 0 
2) RDX 7.06 1597313 
3) TNB 0.00 0 
4 ) DNB 0.00 0 
5) TETRYL 0.00 0 
6) NB 0.00 0 
8) TNT 0.00 0 
3) 4ADNT 15.48W 2893541 

10) 2ADNT 0.00 0 
11 ) 26DNT 0.00 0 
12) 24DNT 0.00 0 
13 ) 2NT 21. 84 1823914 
14) 4NT 0.00 0 
15 ) 3NT 0.00 0 

L=Linear P=Power Q=Quadratic/ 

ug/Kg 

1630.3 

N.D. 
183.5 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

220.5 
N.D. 
N.D. 
N.D. 

141.5 
N. D. 
N.D. 

Curve Types : A=Average 
(W)= Outside RT window 
1 052223.D 200SE22.M 

(E)= > High cal. std. (m)=manual into 
Mon May 24 13:24:44 1999 

Curve 

m A 

A 
m A 

A 
A 
A 
A 
A 

m A 
A 
A 
A 

mJ A 
A 
A 

Page 1 
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Chromatog~aphie Report 

Data File F:\HPCHEM\LC1\OATA\1 0522\1 052223.0 
Aeq On 23 May 1999 13:33 
Sample 38614.11 
Mise BIOS06108073 
IntFile EVENTS.E 

Vial: 23 
Operator: SM 
Inst LC1 
Multiplr: 10.0000 

Quant Time: May 24 13:24 1999 Quant Results File: 200SE22.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

esponse 

340000 

320000 

300000 

280000 

260000 

240000 

220000 

200000 

1S0000 

160000 

140000 

120000 

100000 

SOOOO 

60000 

40000 

20000 

o 

-20000 

-40000 

F:\HPCHEM\LC1\OATA\1 0522\200SE22.M 
- F:\HPCHEM\LC1\OATA\1 0522\ 

Mon May 24 10:29:05 1999 
Multiple Level Calibration 

200ul 
CARBOSORB 

on 
on 

:! 

3 
N 

... z 

10.00 12.00 14.00 16.00 1S.00 20.00 22.00 24.00 26.00 2S.00 30.00 32.00 

1 052223.0 200SE22.M Mon May 24 13:25:02 1999 Page 2 
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1D CLIENT SAMPLE NO. 
EXPLOSIVES ANALYSIS DATA SHEET 

BIOS06108091 
~~ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 38614 

Matrix: (soil/water) SOIL 

Sample Amt: 2.1 G % Moisture: 27.3 

Lab Sample ID: 38614.12 

Date Received: OS/20/99 

Date Extracted: OS/21/99 

Date Analyzed: OS/23/99 

Extraction Volume: 10 ML 

Extraction Method: SONC 

GPC Cleanup: (Y/N) N Dilution Factor: 2.0 

CAS NO. COMPOUND CONCENTRATION UNITS: UG/KG Q 

2691-41-0-------HMX 2100 
121-82-4--------RDX 1860 
99-35-4---------TNB 238 
99-65-0---------DNB 238 
479-45-8--------TETRYL 619 
98-95-3---------NB 248 
118-96-7--------TNT 238 
1946-51-0-------4ADNT 238 
35572-78-2------2ADNT 238 
606-20-2--------26DNT 248 
121-14-2--------24DNT 238 
88-72-2---------2NT 238 
99-99-0---------4NT 238 
99-08-1---------3NT 238 

Surrogate amount spiked 1904.76 

FORM I 

U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
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Quantitation Report 

Data File F:\HPCHEM\LC1\DATA\1_0522\1_052224.D Vial: 24 
Acq On 23 May 1999 14:18 Operator: SM 
Sample 38614.12 Inst LC1 
Misc BIOS06108091 Multiplr: 9.5200 
IntFile EVENTS.E 
Quant Time: May 24 13:27 1999 Quant Results File: 200SE22.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Compound 

F:\HPCHEM\LC1\DATA\1 0522\200SE22.M 
- F:\HPCHEM\LC1\DATA\1 0522\ 

Mon May 24 10:29:05 1999 
Initial Calibration 

200ul 
CARBOSORB 

R.T. Response 

Surrogates/System Monitoring Compounds: 
7) S 3,4-DNT 14.53 20399324 

Target Compounds: 
1) HMX 0.00 0 
2) RDX 7.08 16961259 
3) TNB 0.00 0 
4) DNB 0.00 0 
5) TETRYL 0.00 0 
6) NB 0.00 0 
8 ) TNT 0.00 0 

ug/Kg Curve 

1551. 4 m A 

N.D. A 
1855.3 m );, A 

N.D. A 
N.D. A 
N.D. A 
N.D. A 
N.D. 

n 4ADNT 15.50W 4962633 360.0 m ~~ ../-; ~ .' c ~ (lI,\M\'..:..\ O'J . 

~O) 2ADNT 
11) 26DNT 
12) 24DNT 
13) 2NT 
14) 4NT 
15) 3NT 

Curve Types : A=Average 
(W)= Outside RT Window 
1 052224.0 200SE22.M 

16.50 1705587 79.3 mJ A 
0.00 0 N.D. A 
0.00 0 N.D. A 
0.00 0 N.D. A 
0.00 0 N.D. A 
0.00 0 N.D. A 

~\\Y>,~"'" 
, 

oSv X~.r 
\ /'\~~ 

L=Linear P=Power Q=Quadratic/ 
(E) = > High cal. std. (m) =manual into 

Mon May 24 13:27:18 1999 Page 1 

nr.n 



Chromatographic Report 

Data File F:\HPCHEM\LCl\DATA\I_0522\1 052224.D 
Acq On 23 May 1999 14:18 
Sample 38614.12 
Misc B10S06108091 
1ntFile EVENTS.E 

Vial: 24 
Operator: SM 
1nst LCI 
Multiplr: 9.5200 

Quant Time: May 24 13:27 1999 Quant Results File: 200SE22.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume 1nj. 
Signal Phase 

esponse 

400000 

380000 

360000 

340000 

320000 

300000 

280000 

260000 

240000 

220000 

200000 

180000 

160000 

140000 

120000 

100000 

80000 

60000 

40000 

20000 

o 

-20000 

-40000 

-60000 

F:\HPCHEM\LCl\DATA\1 0522\200SE22.M 
- F:\HPCHEM\LCl\DATA\1 0522\ 

Mon May 24 10:29:05 1999 
Multiple Level Calibration 

200ul 
CARBOSORB 

10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00 32.00 

1 052224.D 200SE22.M Mon May 24 13:27:36 1999 Page 2 
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Quantitation Report 

Data File F:\HPCHEM\LC5\DATA\5 0522\5 052226.D Vial: 26 
Acq On 23 May 1999 13:20 - - Operator: SM 
Sample 38614.12 Inst LC5 
Mise BIOS06108091 Multiplr: 9.5200 
IntFile EVENTS.E 
Quant Time: May 25 9:26 1999 Quant Results File: 200SE22C.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Compound 

F:\HPCHEM\LC5\DATA\5 0522\200SE22C.M 
- F:\HPCHEM\LC5\DATA\5_0522\ 

Sat May 22 15:35:19 1999 
Initial Calibration 

100ul 
METASIL 

R.T. Response 

Surrogates/System Monitoring Compounds: 
7) SA 3,4-DNT 12.82 32974497 

Target Compounds: 
1) A HMX 4.49W 7272257 
2) B RDX 7.15 25367037 
3) A TNB 0.00 0 
4 ) B DNB 0.00 0 
5) A TETRYL 11.17 8471727 
6) B NB 0.00 0 
8) A TNT 0.00 0 
1) B 4ADNT 14.14 1915071 
,) B 2ADNT 14.54 4148245 

11) A 26DNT 0.00 0 
12) B 24DNT 0.00 0 

L=Linear P=Power Q=Quadratic/ 

ug/Kg 

1653.6 

573.6 
1709.7 

N.D. 
N.D. 

379.1 
N.D. 
N.D. 

117.6 
121. 7 

N.D. 
N.D. 

Curve Types : A=Average 
(W)= Outside RT Window 
5 052226.D 200SE22C.M 

(E)= > High cal. std. (m)=manual into 
Tue May 25 09:42:51 1999 

m 

mJ 
m 

mJ 

d 
mJ 
mJ 

d 

Curve 

A 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

Page 1 
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oata File 
Acq On 
Sample 
Misc 
IntFile 
Quant Time: 

Method 
Title-Path 
Last Update 
Response via 

Volume 1nj. 
Signal Phase 

500000 

450000 

400000 

350000 

300000 

250000 

200000 

150000 

100000 

50000 

0 

-50000 

-100000 

ime 

Chromatographic Report 

F:\HPCHEM\LC5\OATA\5_0522\5 052226.0 
23 May 1999 13:20 
38614 .12 
B10S06108091 
EVENTS.E 

Vial: 26 
Operator: SM 
1nst LC5 
Multiplr: 9.5200 

May 25 9:26 1999 Quant Results File: 200SE22C.RES 

F:\HPCHEM\LC5\OATA\5 0522\200SE22C.M 
- F:\HPCHEM\LC5\DATA\5 0522\ 

Sat May 22 15:35:19 1999-
Multiple Level Calibration 

100ul 
METAS1L 

on 
~ 

,.; 

N 

'" ... 

... 
z c 
~ 

... ... z z 
c c 

12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 

5 052226.0 200SE22C.M Tue May 25 09:43:10 1999 Page 2 
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1D CLIENT SAMPLE NO. 
EXPLOSIVES ANALYSIS DATA SHEET 

BIOS06108091FD 
\b Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 38614 

Matrix: (soil/water) SOIL 

Sample Amt: 2.1 G % Moisture: 23.1 

Lab Sample ID: 38614.13 

Date Received: OS/20/99 

Date Extracted: OS/21/99 

Date Analyzed: OS/25/99 

Extraction Volume: 10 ML 

Extraction Method: SONC 

GPC Cleanup: (Y/N) N Dilution Factor: 2.0 

CAS NO. COMPOUND CONCENTRATION UNITS: UG/KG Q 

2691-41-0-------HMX 2100 
121-82-4--------RDX 1870 
99-35-4---------TNB 238 
99-65-0---------DNB 238 
479-45-8--------TETRYL 619 
98-95-3---------NB 248 
118-96-7--------TNT 1030 
1946-51-0-------4ADNT 238 
35572-78-2------2ADNT 238 
606-20-2--------26DNT 248 
121-14-2--------24DNT 238 
88-72-2---------2NT 238 
99-99-0---------4NT 238 
99-08-1---------3NT 238 

Surrogate amount spiked 1904.76 

FORM I 

U 

U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
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Quantitation Report 

F:\HPCHEM\LC3\DATA\3_0524\3 052413.0 Vial: 13 
25 May 1999 06:34 Operator: SM 

Data File 
Acq On 
Sample 
Misc 
IntFile 
Quant Time: 

38614.13 
BIOS06108091FD 

Inst LC3 
Multiplr: 9.5238 

EVENTS.E 
May 25 11:06 1999 Quant Results File: 200SE22.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Compound 

F:\HPCHEM\LC3\DATA\3 0524\200SE22.M 
- F:\HPCHEM\LC3\DATA\3 0522\ 

Tue May 25 10:52:20 1999 
Initial Calibration 

200ul 
CARBOSORB 

R.T. Response 

Surrogates/System Monitoring Compounds: 
7) S 3,4-DNT 18.38 106223442 

Target Compounds: 
1) HMX 0.001 0 
2) RDX 8.94, 80193959 
3) TNB 0.00 0 
4 ) DNB 0.00 0 
5) TETRYL 0.00 0 
6) NB 0.00/ 0 
8) TNT 19.12 107397786 
9) 4ADNT 20.05 9518989 

10) 2ADNT 21.14 9360346 
11) 26DNT 0.00 0 
12) 24DNT 0.00 0 
13) 2NT 0.00 0 
14) 4NT 0.00 0 
15) 3NT 0.00 0 

L=Linear P=Power Q=Quadratic/ 

ug/Kg 

1710.5 

N.D. 
1868.6 

N.D. 
N.D. 
N.D. 
N.D. 

1026.0 
137.3 

98.5 
N.D. 
N. D. 
N.D. 
N.D. 
N.D. 

Curve Types : A=Average 
(W)= Outside RT Window 
3 052413.0 200SE22.M 

(E)= > High cal. std. (m)=manual into 
Tue May 25 11:13:57 1999 

Curve 

m A 

A 
m v A 

A 
A 
A 
A U-

m '" A . &.--,~41" 

m A 
mJ A 

A 
A 
A 
A 
A 
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Chromatographic Report 

Data File F:\HPCHEM\LC3\DATA\3_0524\3_052413.0 
Acq On 25 May 1999 06:34 
Sample 38614.13 
Misc BIOS06108091FD 
IntFile EVENTS.E 

Vial: 13 
Operator: SM 
Inst LC3 
Multiplr: 9.5238 

Quant Time: May 25 11:06 1999 Quant Results File: 200SE22.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

esponse 

750000 

700000 

650000 

600000 

550000 

500000 

450000 

400000 

350000 

300000 

250000 

200000 

150000 

100000 

50000 

o 

-50000 

-100000 

F:\HPCHEM\LC3\OATA\3 0524\200SE22.M 
- F:\HPCHEM\LC3\OATA\3 0522\ 

Tue May 25 10:52:20 1999 
Multiple Level Calibration 

200ul 
CARBOSORB 

.. .... 
eO 

!z !z!z 
~ ~I-CC 

10.00 12.00 14.00 16.00 18.00 20~o'O'~22:o'O '24:00 '26:00' '28:00' '30:00' '32:0'0' '34:00' 

3 052413.0 200SE22.M Tue May 25 11:14:17 1999 



Quantitation Report 

Data File F:\HPCHEM\LC5\DATA\5 0522\5 052227.D Vial: 27 
Acq On 23 May 1999 13:52 Operator: SM 
Sample 38614.13 Inst LC5 
Misc BIOS06108091FD Multiplr: 9.5200 

'- IntFile EVENTS. E 
Quant Time: May 25 9:28 1999 Quant Results File: 200SE22C.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Compound 

F:\HPCHEM\LC5\DATA\5 0522\200SE22C.M 
- F:\HPCHEM\LC5\DATA\5 0522\ 

Sat May 22 15:35:19 1999 
Initial Calibration 

100ul 
METASIL 

R.T. Response 

Surrogates/System Monitoring Compounds: 
7) SA 3,4-DNT 12.78 35440647 

Target Compounds: 
1) A HMX 0.00 0 
2) B RDX 7.14 19743003 
3) A TNB 6.94 3526024 
4 ) B DNB 0.00 0 
5) A TETRYL 11.13 11759745 
6) B NB 0.00 0 
8 ) A TNT 10.38 21615559 
3) B 4ADNT 14.02 1210138 

10 ) B 2ADNT 14.54 2998018 
11 ) A 26DNT 0.00 0 
12) B 24DNT 0.00 0 

L=Linear P=Power Q=Quadratic/ 

ug/Kg 

1777.3 

N.D. 
1330.6 

110.1 
N.D. 

526.2 
N.D. 

708.3 
74.3 
88.0 
N.D. 
N.D. 

Curve Types : A=Average 
(W)= Outside RT Window 
5 052227.D 200SE22C.M 

(E)= > High cal. std. (m)=manual into 
Tue May 25 09:43:22 1999 

m 

m :.f 
mJ 

mJ 

m .>f-

mJ 
mJ 

d 

~' ~ :J'/y 
f 

Curve 

A 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
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Data File 
Acq On 
Sample 
Misc 
IntFile 
Quant Time: 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

esponse 
700000 

650000 

600000 

550000 

500000 

450000 

400000 

350000 

300000 

250000 

200000 

150000 

100000 

50000 

0 

-50000 

Chromatographic Report 

F:\HPCHEM\LC5\OATA\5_0522\5 052227.0 
23 May 1999 13:52 
38614.13 
BIOS06108091FO 
EVENTS.E 

Vial: 27 
Operator: SM 
Inst LC5 
Multiplr: 9.5200 

May 25 9:28 1999 Quant Results File: 200SE22C.RES 

F:\HPCHEM\LC5\OATA\5 0522\200SE22C.M 
- F:\HPCHEM\LC5\DATA\5 0522\ 

Sat May 22 15:35:19 1999 
Multiple Level Calibration 

100ul 
METASIL 

~ 
..: 

'" .... 
N 

.... .... z z c c 
c( 

12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 

5 052227.0 200SE22C.M Tue May 25 09:43:41 1999 pageo:S 8 



1D CLIENT SAMPLE NO. 
EXPLOSIVES ANALYSIS DATA SHEET 

Lab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST 

Matrix: (soil/water) SOIL 

Sample Amt: 2.0 G % Moisture: 33 

Extraction Volume: 10 ML 

Extraction Method: SONC 

GPC Cleanup: (Y/N) N 

CAS NO. COMPOUND 

2691-41-0-------HMX 
121-82-4--------RDX 
99-35-4---------TNB 
99-65-0---------DNB 
479-45-8--------TETRYL 
98-95-3---------NB 
118-96-7--------TNT 
1946-51-0-------4ADNT 
35572-78-2------2ADNT 
606-20-2--------26DNT 
121-14-2--------24DNT 
88-72-2---------2NT 
99-99-0---------4NT 
99-08-1---------3NT 

Surrogate amount spiked 

FORM I 

BIOS06108092 

SDG No.: 38614 

Lab Sample ID: 38614.14 

Date Received: OS/20/99 

Date Extracted: OS/21/99 

Date Analyzed: OS/25/99 

Dilution Factor: 2.0 

CONCENTRATION UNITS: UG/KG Q 

2200 
2810 

250 
250 
650 
260 
250 
643 
250 
260 
250 
250 
250 
250 

2000.00 

U 

U 
U 
U 
U 
U 
P 
U 
U 
U 
U 
U 
U 

069 



Quantitation Report 

Data File F:\HPCHEM\LC3\DATA\3 0524\3_052414.D Vial: 14 
Acq On 25 May 1999 07:19 Operator: SM 
Sample 38614.14 Inst LC3 
Misc BIOS06108092 Multiplr: 10.0000 
IntFile EVENTS.E 
Quant Time: May 25 11:07 1999 Quant Results File: 200SE22.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

F:\HPCHEM\LC3\DATA\3 0524\200SE22.M 
- F:\HPCHEM\LC3\DATA\3 0522\ 

Tue May 25 10:52:20 1999 
Initial Calibration 

200ul 
CARBOSORB 

Compound R.T. Response ug/Kg Curve 

Surrogates/System Monitoring Compounds: 
7) S 3,4-DNT 

Target Compounds: 
1) HMX 
2) RDX 
3) TNB 
4) DNB 
5) TETRYL 
6) NB 
8) TNT 
') 4ADNT 

) 2ADNT 
11) 26DNT 
12) 24DNT 
13) 2NT 
14) 4NT 
15) 3NT 

Curve Types : A=Average 
(W)= Outside RT Window 
3 052414.D 200SE22.M 

18.29 102368053 1730.9 

0.00 0 N.D. 
8.92 114965027 2812.7 
0.00 0 N.D. 
0.00 0 N.D. 
0.00 0 N. D. 
0.00 0 N.D. 
0.00 0 N.D. 

20.02 42467480 643.3 m 
0.00 0 N.D. 
0.00 0 N.D. 
0.00 0 N.D. 
0.00 0 N.D. 
0.00 0 N.D. 
0.00 0 N.D. 

~t ,'Ii 
c.., 

L=Linear P=Power Q=Quadratic/ 
(E)= > High cal. std. {m)=manual into 

Tue May 25 11:14:31 1999 

A 

A 
A 
A 
A 
A 
A 

.,cP 
A 
A 
A 
A 
A 
A 
A 
A 

Page 1 
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Data File 
Acq On 
Sample 
Misc 
IntFile 
Quant Time: 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

esponse 
1200000 

1150000 

1100000 

1050000 

1000000 

950000 

900000 

850000 

800000 

750000 

700000 

650000 

600000 

550000 

500000 

450000 

400000 

350000 

300000 

250000 

200000 

150000 

100000 

50000 

o 
-50000 

-100000 

-150000 

-200000 

Chromatographic Report 

F:\HPCHEM\LC3\OATA\3_0524\3_052414.0 
25 May 1999 07:19 
38614.14 
BIOS06108092 
EVENTS.E 

Vial: 
Operator: 
Inst 
Multiplr: 

May 25 11:07 1999 Quant Results File: 200SE22.RES 

F:\HPCHEM\LC3\OATA\3 0524\200SE22.M 
- F:\HPCHEM\LC3\OATA\3 0522\ 

Tue May 25 10:52:20 1999-
Multiple Level Calibration 

200ul 
CARBOSORB 

... z c 
c( 

14 
SM 
LC3 
10.0000 

10:00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00 32.00 34.00 

3 052414.0 200SE22.M Tue May 25 11:14:50 1999 



Quantitation Report 

Data File F:\HPCHEM\LC5\DATA\5_0522\5_052228.D 
Acq On 23 May 1999 14:25 
Sample 38614.14 

Vial: 28 
Operator: SM 
Inst LC5 

Misc BIOS06108092 Multiplr: 10.0000 
IntFile EVENTS.E 
Quant Time: May 25 9:29 1999 Quant Results File: 200SE22C.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Compound 

F:\HPCHEM\LC5\DATA\5 0522\200SE22C.M 
- F:\HPCHEM\LC5\DATA\5_0522\ 

Sat May 22 15:35:19 1999 
Initial Calibration 

100ul 
METASIL 

R.T. Response 

Surrogates/System Monitoring Compounds: 
7) SA 3,4-DNT 12.77 39647762 

Target Compounds: 
1) A HMX 0.00 0 
2) B RDX 7.15 38157623 
3) A TNB 0.00 0 
4 ) B DNB 0.00 0 
5) A TETRYL 11. 04 5587639 
6) B NB 0.00 0 
g) A TNT 10.75W 1833925 
') B 4ADNT 14.06 5427151 

_J) B 2ADNT 14.38 3444107 
11) A 26DNT 13.23 7692707 
12) B 24DNT 0.00 0 

ug/Kg 

2088.6 

N.D. 
2701. 4 

N.D. 
N.D. 

262.6 
N.D. 
63.1 

350.0 
106.1 
349.1 

N.D. 

Curve 

m A 

A 
A 
A 
A 

mJ A 
A 

mJ A 
mJ A 
mJ A 
mJ A 
d A 

~f~ ... ," 
Ll~ 

-----------------------------------------------------------------------------
Curve Types : A=Average 
(W)= Outside RT Window 
5 052228.D 200SE22C.M 

L=Linear P=Power Q=Quadratic/ 
(E)= > High cal. std. (m)=manual into 

Tue May 25 09:43:54 1999 PagEf' 12 



Data File 
Acq On 
Sample 
Misc 
1ntFile 
Quant Time: 

Method 
Title-Path 
Last Update 
Response via 

Volume 1nj. 
Signal Phase 

r
esponse 

900000 

850000 

Ii

i 800000 

750000 

700000 

650000 

600000 

550000 i 
500000~ 

450000 

400000 

350000 

300000 

250000 

200000 

150000 

100000 

50000 

o 

-50000 

-100000 

ime 

Chromatographic Report 

F:\HPCHEM\LC5\DATA\5_0522\5_052228.D 
23 May 1999 14:25 
38614.14 
B10S06108092 
EVENTS.E 

Vial: 
Operator: 
1nst 
Multiplr: 

May 25 9:29 1999 Quant Results File: 200SE22C.RES 

F:\HPCHEM\LC5\DATA\5 0522\200SE22C.M 
- F:\HPCHEM\LC5\DATA\5_0522\ 

Sat May 22 15:35:19 1999 
Multiple Level Calibration 

100ul 
METAS1L 

TIC: 5_o52228.0 

'" ~ ..: 

... ... 
N 
~ 

\ 
\ 
\ 
\~ 

\C"'i Ut !
\ 
~ 

5_052228.D 200SE22C.M Tue May 25 09:44:14 1999 

28 
SM 
LC5 
10.0000 



1D CLIENT SAMPLE NO. 
EXPLOSIVES ANALYSIS DATA SHEET 

BIOS06108093 
.b Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No. : 38614 

Matrix: (soil/water) SOIL Lab Sample ID: 38614.15 

Sample Amt: 2.1 G % Moisture: 24.6 Date Received: OS/20/99 

Extraction Volume: 10 ML Date Extracted: OS/21/99 

Extraction Method: SONC Date Analyzed: OS/25/99 

GPC Cleanup: (Y/N) N Dilution Factor: 2.0 

CAS NO. COMPOUND CONCENTRATION UNITS: UG/KG Q 

2691-41-0-------HMX 2100 U 
121-82-4--------RDX 952 U 
99-35-4---------TNB 238 U 
99-65-0---------DNB 238 U 
479-45-8--------TETRYL 619 U 
98-95-3---------NB 248 U 
118-96-7--------TNT 238 U 
1946-51-0-------4ADNT 238 U 
35572-78-2------2ADNT 238 U 
606-20-2--------26DNT 248 U 
121-14-2--------24DNT 238 U 
88-72-2---------2NT 238 U 
99-99-0---------4NT 238 U 
99-08-1---------3NT 238 U 

Surrogate amount spiked 1904.76 

FORM I 

074 



Quantitation Report 

Data File F:\HPCHEM\LC3\DATA\3 0524\3 052415.D Vial: 15 
Acq On 25 May 1999 08:04 Operator: SM 
Sample 38614.15 Inst LC3 
Misc BIOS06108093 Multiplr: 9.5238 
IntFile EVENTS.E 
Quant Time: May 25 11:08 1999 Quant Results File: 200SE22.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Compound 

F:\HPCHEM\LC3\DATA\3 0524\200SE22.M 
- F:\HPCHEM\LC3\DATA\3_0522\ 

Tue May 25 10:52:20 1999 
Initial Calibration 

200ul 
CARBOSORB 

R.T. Response 

Surrogates/System Monitoring compounds~ 
7) S 3,4-DNT 18.44 90419509 

Target Compounds: 
1) HMX 0.00 a 
2) RDX 0.00 a 
3) TNB 0.00 a 
4 ) DNB 0.00 a 
5) TETRYL 0.00 a 
6) NB 0.00 a 
13) TNT 0.00 a 
J) 4ADNT 0.00 a 

10) 2ADNT 0.00 a 
11) 26DNT 0.00 a 
12) 24DNT 0.00 a 
13) 2NT 0.00 a 
14) 4NT 0.00 a 
15) 3NT 0.00 a 

L=Linear P=Power Q=Quadratic/ 

ug/Kg 

1456.0 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

Curve Types : A=Average 
(W)= Outside RT Window 
3 052415.D 200SE22.M 

(E) = > High cal. std. (m) =manual int. 
Tue May 25 11:15:04 1999 

Curve 

m A .~ 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

Page 1 
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Oata File 
Acq On 
Sample 
Misc 
IntFile 
Quant Time: 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

esponse 

500000 

450000 

400000 

350000 

300000 

250000 

200000 

150000 

100000 

50000 

o 

-50000 

Chromatographic Report 

F:\HPCHEM\LC3\OATA\3 0524\3 052415.0 
25 May 1999 08:04 
38614.15 
BIOS06108093 
EVENTS.E 

Vial: 15 
Operator: SM 
Inst LC3 
Multiplr: 9.5238 

May 25 11:08 1999 Quant Results File: 200SE22.RES 

F:\HPCHEM\LC3\OATA\3 0524\200SE22.M 
- F:\HPCHEM\LC3\OATA\3 0522\ 

Tue May 25 10:52:20 1999 
Multiple Level Calibration 

200ul 
CARBOSORB 

!z 
Q 
..;. 

10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00 32.00 34.00 

3 052415.0 200SE22.M Tue May 25 11:15:21 1999 Page 2 
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1D CLIENT SAMPLE NO. 
EXPLOSIVES ANALYSIS DATA SHEET 

BIOS06108111 
'-Lab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 38614 

Matrix: (soil/water) SOIL 

sample Amt: 2.1 G % Moisture: 25.1 

Lab Sample ID: 38614.16 

Date Received: OS/20/99 

Date Extracted: OS/21/99 

Date Analyzed: OS/25/99 

Extraction Volume: 10 ML 

Extraction Method: SONC 

GPC Cleanup: (Y/N) N Dilution Factor: 2.0 

CAS NO. COMPOUND CONCENTRATION UNITS: UG/KG Q 

2691-41-0-------HMX 2100 
121-82-4--------RDX 952 
99-35-4---------TNB 238 
99-65-0---------DNB 238 
479-45-8--------TETRYL 619 
98-95-3---------NB 248 
118-96-7--------TNT 238 
1946-51-0-------4ADNT 238 
35572-78-2------2ADNT 238 
606-20-2--------26DNT 248 
121-14-2--------24DNT 238 
88-72-2---------2NT 238 
99-99-0---------4NT 238 
99-08-1---------3NT 238 

surrogate amount spiked 1904.76 

FORM I 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

077 



Quantitation Report 

F:\HPCHEM\LC3\DATA\3_0524\3 052416.0 
25 May 1999 08:48 
38614.16 
BIOS06108111 
EVENTS.E 

Vial: 16 
Operator: SM 
Inst LC3 
Multiplr: 9.5238 

Data File 
Acq On 
Sample 
Mise 
IntFile 
Quant Time: May 25 11:09 1999 Quant Results File: 200SE22.RES 

Method 
Title-Path 
Last Update 
Response via 

. Volume Inj. 
Signal Phase 

Compound 

F:\HPCHEM\LC3\DATA\3 0524\200SE22.M 
- F:\HPCHEM\LC3\DATA\3 0522\ 

Tue May 25 10:52:20 1999 
Initial Calibration 

200ul 
CARBOSORB 

R.T. Response 

Surrogates/System Monitoring compounds~ 
7) S 3,4-DNT 18.45 99930180 

Target Compounds: 
1) HMX 0.00 0 
2) RDX 0.00 0 
3) TNB 0.00 0 
4) DNB 0.00 0 
5) TETRYL 0.00 0 
6) NB 0.00 0 
8) TNT 0.00 0 

) 4ADNT 0.00 0 
_ J) 2ADNT 0.00 0 
11) 26DNT 0.00 0 
12) 24DNT 0.00 0 
13) 2NT 0.00 0 
14) 4NT 0.00 0 
15) 3NT 0.00 0 

ug/Kg Curve 

1609.2 m A 

N.D. A 
N.D. A 
N.D. A 
N.D. A 
N.D. A 
N.D. A 
N.D. A 
N.D. A 
N.D. A 
N.D. A 
N.D. A 
N.D. A 
N.D. A 
N.D. A 

~~~ 
• 

\J:\i~ 
0 

, ~.<J 
.()~. 

. ~---------------------------------------------------------------------------
Curve Types : A=Average 
(W)= Outside RT Window 
3 052416.0 200SE22.M 

L=Linear P=Power Q=Quadratic/ 
(E)= > High cal. std. (m)=manual into 

Tue May 25 11:15:36 1999 Page 1 



Chromatographic Report 

Oata File F:\HPCHEM\LC3\OATA\3 0524\3 052416.0 
Acq On 25 May 1999 08:48 
Sample 38614.16 
Misc B10S06108111 
1ntFile EVENTS.E 

Vial: 16 
Operator: SM 
1nst LC3 
Multiplr: 9.5238 

Quant Time: May 25 11:09 1999 Quant Results File: 200SE22.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

esponse 

550000 

500000 

450000 

400000 

350000 

300000 

250000 

200000 

150000 

100000 

50000 ~ 

o 

F:\HPCHEM\LC3\OATA\3 0524\200SE22.M 
- F:\HPCHEM\LC3\OATA\3 0522\ 

Tue May 25 10:52:20 1999 
Multiple Level Calibration 

200ul 
CARBOSORB 

I
Z 

~. 
10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00 32.00 34.00 

3 052416.0 200SE22.M Tue May 25 11:15:53 1999 Page 2 
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1D CLIENT SAMPLE NO. 
EXPLOSIVES ANALYSIS DATA SHEET 

,ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST 

Matrix: (soil/water) SOIL 

Sample Amt: 2.2 G % Moisture: 16 

Extraction Volume: 10 ML 

Extraction Method: SONC 

GPC Cleanup: (Y/N) N 

CAS NO. COMPOUND 

2691-41-0-------HMX 
121-82-4--------RDX 
99-35-4---------TNB 
99-65-0---------DNB 
479-45-8--------TETRYL 
98-95-3---------NB 
118-96-7--------TNT 
1946-51-0-------4ADNT 
35572-78-2------2ADNT 
606-20-2--------26DNT 
121-14-2--------24DNT 
88-72-2---------2NT 
99-99-0---------4NT 
99-08-1---------3NT 

surrogate amount spiked 

FORM I 

BIOS06108112 

SDG No.: 38614 

Lab Sample ID: 38614.17 

Date Received: OS/20/99 

Date Extracted: OS/21/99 

Date Analyzed: OS/25/99 

Dilution Factor: 2.0 

CONCENTRATION UNITS: UG/KG Q 

2050 
930 
232 
232 
605 
242 
232 
232 
232 
242 
232 
232 
232 
232 

1860.47 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

080 



Quantitation Report 

Data File F:\HPCHEM\LC3\DATA\3 0524\3 052417.0 Vial: - -
Acq On 25 May 1999 09:33 Operator: 
Sample 38614.17 Inst 
Misc BIOS06108112 Multiplr: 

"'- IntFile EVENTS.E 
Quant Time: May 25 11:11 1999 Quant Results File: 200SE22.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Compound 

F:\HPCHEM\LC3\DATA\3 0524\200SE22.M 
- F:\HPCHEM\LC3\DATA\3 0522\ 

Tue May 25 10:52:20 1999 
Initial Calibration 

200ul 
CARBOSORB 

R.T. Response 

Surrogates/System Monitoring compounds~ 
7) S 3,4-DNT 18.48 96513700 

Target Compounds: 
1) HMX 5.92~ 9416597 
2} RDX 8.97 18221186 
3} TNB 0.00 0 
4 } DNB 0.00 0 
5} TETRYL 0.00 0 
6} NB 0.00 0 
8 } TNT 0.00 0 
J} 4ADNT 20.37W 77276283 

10) 2ADNT 0.00 0 
11) 26DNT 0.00 0 
12} 24DNT 0.00 0 
13) 2NT 0.00 0 
14} 4NT 0.00 0 
15) 3NT 0.00 0 

L=Linear P=Power Q=Quadratic/ 

ug/Kg 

1554.2 

284.6 
424.6 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

1114.9 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

Curve Types : A=Average 
{W}= Outside RT Window 
3 052417.0 200SE22.M 

{E}= > High cal. std. {m}=manual into 
Tue May 25 11:16:07 1999 

17 
SM 
LC3 
9.5238 

Curve 

m A 

:J / A -h 
A O)/~ 

A 
A 
A 
A 
A 

m A .0>-

A 
A 
A 
A 
A 
A 

Page 1 
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Oata File 
Acq On 
Sample 
Misc 
IntFile 
Quant Time: 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

1600000 

1500000 

1400000 

1300000 

1200000 

1100000 

1000000 

900000 

800000 

700000 

600000 

500000 

400000 

300000 

200000 

100000 

-100000 

-200000 

Chromatographic Report 

F:\HPCHEM\LC3\OATA\3_0524\3 052417.0 
25 May 1999 09:33 
38614.17 
BIOS06108112 
EVENTS.E 

Vial: 17 
Operator: SM 
Inst LC3 
Multiplr: 9.5238 

May 25 11:11 1999 Quant Results File: 200SE22.RES 

F:\HPCHEM\LC3\OATA\3 0524\200SE22.M 
- F:\HPCHEM\LC3\OATA\3_0522\ 

Tue May 25 10:52:20 1999 
Multiple Level Calibration 

200ul 
CARBOSORB 

~ z c 
c( 

10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00 32.00 34.00 

3 052417.0 200SE22.M Tue May 25 11:16:27 1999 Page 2 
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Quantitation Report 

Data File F:\HPCHEM\LC5\DATA\5 0522\5 052231.0 Vial: 31 
Acq On 23 May 1999 16:03 - - Operator: SM 
Sample 38614.17 Inst LC5 
Mise BIOS06108112 Multiplr: 9.0900 
IntFile EVENTS.E 
Quant Time: May 25 9:35 1999 Quant Results File: 200SE22C.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Compound 

F:\HPCHEM\LC5\DATA\5 0522\200SE22C.M 
- F:\HPCHEM\LC5\DATA\5 0522\ 

Sat May 22 15:35:19 1999 
Initial Calibration 

100ul 
METASIL 

R.T. Response 

Surrogates/System Monitoring Compounds: 
7) SA 3,4-DNT 12.81 31700779 

Target Compounds: 
1) A HMX 4.62 3298235 
2) B RDX 7.17 7786757 
3) A TNB 0.00 0 
4 ) B DNB 0.00 0 
5) A TETRYL 11.15 4356917 
6) B NB 0.00 0 
8 ) A TNT 0.00 0 
) ) B 4ADNT 14.12 6820366 

10) B 2ADNT 14.40 3937482 
11) A 26DNT 13.42 1122066 
12) B 24DNT 0.00 0 

L=Linear P=Power Q=Quadratic/ 

ug/Kg 

1518.0 

248.4 
501.1 

N.D. 
N.D. 

186.2 
N.D. 
N.D. 

399.8 
110.3 

46.3 
N.D. 

Curve Types : A=Average 
(W)= Outside RT Window 
5 052231.0 200SE22C.M 

(E)= > High cal. std. (m)=manual into 
Tue May 25 09:45:24 1999 

m 

mJ 
m 

mJ 

mJ 
mJ 
mJ 
d 

~l' t) 
0 

Curve 

A 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

Page 1 
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Chromatographic Report 

Data File F:\HPCHEM\LC5\DATA\5 0522\5 052231.0 
Acq On 23 May 1999 16:03 - -
Sample 38614.17 
Misc BIOS06108112 
IntFile EVENTS.E 

Vial: 31 
Operator: SM 
Inst LC5 
Multiplr: 9.0900 

Quant Time: May 25 9:35 1999 Quant Results File: 200SE22C.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

800000 

750000 

700000 

650000 

600000 

550000 

500000 

450000 

400000 

350000 

300000 

250000 

200000 

150000 

100000 

50000 

o 

-50000 

-100000 

-150000 

F:\HPCHEM\LC5\OATA\5 0522\200SE22C.M 
- F:\HPCHEM\LC5\OATA\5_0522\ 

Sat May 22 15:35:19 1999 
Multiple Level Calibration 

100ul 
METASIL 

... 

..: 

.... z .... 
e z ... ~ 

.... .... zz 
ee 

12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 

5 052231.0 200SE22C.M Tue May 25 09:45:44 1999 Page 2 
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1D CLIENT SAMPLE NO. 
EXPLOSIVES ANALYSIS DATA SHEET 

BIOS06108113 
~. Lab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 38614 

Matrix: (soil/water) SOIL 

Sample Amt: 2.2 G % Moisture: 23.7 

Lab Sample ID: 38614.18 

Date Received: OS/20/99 

Date Extracted: OS/21/99 

Date Analyzed: OS/25/99 

Extraction Volume: 10 ML 

Extraction Method: SONC 

GPC Cleanup: (Y/N) N Dilution Factor: 2.0 

CAS NO. COMPOUND CONCENTRATION UNITS: UG/KG Q 

2691-41-0-------HMX 2040 
121-82-4--------RDX 926 
99-35-4---------TNB 231 
99-65-0---------DNB 231 
479-45-8--------TETRYL 602 
98-95-3---------NB 241 
118-96-7--------TNT 231 
1946-51-0-------4ADNT 231 
35572-78-2------2ADNT 231 
606-20-2--------26DNT 241 
121-14-2--------24DNT 231 
88-72-2---------2NT 231 
99-99-0---------4NT 231 
99-08-1---------3NT 231 

surrogate amount spiked 1851.85 

FORM I 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
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Quantitation Report 

Data File F:\HPCHEM\LC3\DATA\3_0524\3_052418.D Vial: 18 
Acq On 25 May 1999 10:17 Operator: SM 
Sample 38614.18 Inst LC3 
Misc BIOS06108113 Multiplr: 9.0909 
IntFile EVENTS.E 
Quant Time: May 25 11:44 1999 Quant Results File: 200SE22.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Compound 

F:\HPCHEM\LC3\DATA\3 0524\200SE22.M 
- F:\HPCHEM\LC3\DATA\3 0522\ 

Tue May 25 10:52:20 1999 
Initial Calibration 

200ul 
CARBOSORB 

R.T. Response 

Surrogates/System Monitoring Compounds: 
7) S 3,4-DNT 18.50W 86623047 

Target Compounds: 
1) HMX 0.00 0 
2) RDX 0.00 a 
3) TNB 0.00 a 
4 ) DNB 0.00 a 
5) TETRYL 0.00 0 
6) NB 0.00 a 
8) TNT 0.00 a 
)) 4ADNT 0.00 a 
J) 2ADNT 0.00 0 

11) 26DNT 0.00 0 
12) 24DNT 0.00 a 
13) 2NT 0.00 0 
14) 4NT 0.00 0 
15) 3NT 0.00 0 

L=Linear P=Power Q=Quadratic/ 

ug/Kg 

1331. 5 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N. D. 
N.D. 
N.D. 
N.D. 

Curve Types : A=Average 
(W)= Outside RT Window 
3 052418.D 200SE22.M 

(E)= > High cal. std. (m)=manual into 
Tue May 25 11:45:10 1999 

Curve 

:t, 
m A .J.-¥' 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

Page 1 
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Chromatographic Report 

Oata File F:\HPCHEM\LC3\OATA\3_0524\3 052418.0 
Acq On 25 May 1999 10:17 
Sample 38614.18 
Misc BIOS06108113 
IntFile EVENTS.E 

Vial: 18 
Operator: SM 
Inst LC3 
Multiplr: 9.0909 

Quant Time: May 25 11:44 1999 Quant Results File: 200SE22.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

esponse 

500000 

450000 

400000 

350000 

300000 

250000 

200000 

150000 

100000 

50000 

o 

-50000 

F:\HPCHEM\LC3\OATA\3 0524\200SE22.M 
- F:\HPCHEM\LC3\OATA\3 0522\ 

Tue May 25 10:52:20 1999 
Multiple Level Calibration 

200ul 
CARBOSORB 

o .., 
:! 

I
Z 
C 
..;. 

10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00 32.00 34.00 

3 052418.0 200SE22.M Tue May 25 11:45:27 1999 Page 2 
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8D 
EXPLOSIVES ANALYTICAL SEQUENCE 

ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 38614 

LC Column: CARBOSORB Init. Calib. Date(s): OS/22/99 OS/23/99 

Instrument ID: LC1 

THE ANALYTICAL SEQUENCE OF PERFORMANCE EVALUATION MIXTURES, BLANKS, 
SAMPLES, AND STANDARDS IS GIVEN BELOW: 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

MEAN SURROGATE 
Sl . 14.48 . 

CLIENT 
SAMPLE NO. 

--------------------------------------------
INSTRUMENT BLANK 
EXPL1 
EXPL2 
EXPL3 
EXPL4 
EXPL5 
BL0521SA 
BIOS06108032 
BIOS06108033 
BIOS06108051 
BIOS06108052 
BIOS06108053 
BIOS06108071 
BIOS06108072 
BIOS06108073 
BIOS06108091 
EXPL3 
EXPL3 
LC0521SA 
LD0521SA 
EXPL3 

Sl = 3,4-DNT 

RT FROM INITIAL CALIBRATION 

LAB 
SAMPLE ID 

------------------------
INSTRUMENT B 
L1 5-123 
L2 5-57 
L3 5-157 
L4 5-55 
L5 5-141 
BL0521SA 
38614.04 
38614.05 
38614.06 
38614.07 
38614.08 
38614.09 
38614.10 
38614.11 
38614.12 
L3 5-157 
L3 5-157 
LC0521SA 
LD0521SA 
L3 5-157 

DATE TIME 
ANALYZED ANALYZED 

---------- -------------------- ----------
OS/22/99 2034 
OS/22/99 2204 
OS/22/99 2249 
OS/22/99 2334 
OS/23/99 0019 
OS/23/99 0104 
OS/23/99 0149 
OS/23/99 0704 
OS/23/99 0834 
OS/23/99 0919 
OS/23/99 1004 
OS/23/99 1049 
OS/23/99 1134 
OS/23/99 1248 
OS/23/99 1333 
OS/23/99 1418 
OS/23/99 1503 
OS/26/99 2306 
OS/27/99 0121 
OS/27/99 0207 
OS/27/99 0937 

QC LIMITS 
(+/- 0.08 MINUTES) 

Sl 
RT # ----------------

0.00 * 14.50 
14.44 
14.45 
14.52 
14.49 
14.51 
14.56 
14.53 
14.59 * 14.54 
14.56 
14.51 
14.56 
14.55 
14.53 
14.48 
14.48 
14.52 
14.54 
14.46 

# Column to be used to flag retention time values with an asterisk. 
* Values outside of QC limits 

page 1 of 1 
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8D 
EXPLOSIVES ANALYTICAL SEQUENCE 

ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 38614 

LC Column: METASIL Init. Calib. Date(s): OS/22/99 OS/23/99 

Instrument ID: LC5 

THE ANALYTICAL SEQUENCE OF PERFORMANCE EVALUATION MIXTURES, BLANKS, 
SAMPLES, AND STANDARDS IS GIVEN BELOW: 

MEAN SURROGATE RT FROM INITIAL CALIBRATION 
Sl : 12.82 

CLIENT 
SAMPLE NO. 

LAB 
SAMPLE ID 

DATE 
ANALYZED 

TIME 
ANALYZED 

Sl 
RT # 

---------------------- ------------ ---------- ---------- ------------------------------ ------------ ---------- ---------- --------
01 INSTRUMENT BLANK 
02 EXPL1A 
03 EXPL2A 
04 EXPL3A 
05 EXPL4A 
06 EXPL5A 
07 EXPL1B 
08 EXPL2B 
09 EXPL3B 
10 EXPL4B 
11 EXPL5B 
12 BL0521SA 
13 BIOS06108031 
14 BIOS06108032 
15 BIOS06108033 
16 BIOS06108051 
17 BIOS06108052 
18 BIOS06108053 
19 EXPL3A 
20 EXPL3B 
21 BIOS06108072 
22 BIOS06108091 
23 BIOS06108091FD 
24 BIOS06108092 
25 BIOS06108093 
26 BIOS06108111 
27 BIOS06108112 
28 BIOS06108113 
29 EXPL3A 
30 EXPL3B 
31 EXPL3A 
32 EXPL3B 

Sl = 3,4-DNT 

INSTRUMENT B 
L1A 4-174 
L2A 4-173 
L3A 5-155 
L4A 5-153 
L5A 5-153 
L1B 4-180 
L2B 4-179 
L3B 5-140 
L4B 5-154 
L5B 5-122 
BL0521SA 
38614.01 
38614.04 
38614.05 
38614.06 
38614.07 
38614.08 
L3A 5-155 
L3B 5-140 
38614.10 
38614.12 
38614.13 
38614.14 
38614.15 
38614.16 
38614.17 
38614.18 
L3A 5-155 
L3B 5-140 
L3A 5-155 
L3B 5-140 

OS/22/99 
OS/22/99 
OS/22/99 
OS/22/99 
OS/22/99 
OS/23/99 
OS/23/99 
OS/23/99 
OS/23/99 
OS/23/99 
OS/23/99 
OS/23/99 
OS/23/99 
OS/23/99 
OS/23/99 
OS/23/99 
OS/23/99 
OS/23/99 
OS/23/99 
OS/23/99 
OS/23/99 
OS/23/99 
OS/23/99 
OS/23/99 
OS/23/99 
OS/23/99 
OS/23/99 
OS/23/99 
OS/23/99 
OS/23/99 
OS/24/99 
OS/24/99 

2102 
2207 
2240 
2313 
2346 
0018 
0051 
0124 
0156 
0229 
0302 
0334 
0440 
0513 
0545 
0618 
0651 
0723 
1109 
1141 
1214 
1320 
1352 
1425 
1458 
1530 
1603 
1636 
1709 
1741 
1324 
1356 

QC LIMITS 
(+/- 0.10 MINUTES) 

0.00 * 
12.86 
12.81 
12.83 
12.84 
12.79 

0.00 * 
0.00 * 
0.00 * 
0.00 * 
0.00 * 

12.85 
12.82 
12.81 
12.81 
12.83 
12.84 
12.82 
12.80 

0.00 * 
12.80 
12.82 
12.78 
12.76 
12.78 
12.78 
12.80 
12.80 
12.77 

0.00 * 
12.86 

0.00 * 

# Column to be used to flag retention time values with an asterisk. 
* Values outside of QC limits 

page 1 of 2 
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8D 
EXPLOSIVES ANALYTICAL SEQUENCE 

ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 38614 

LC Column: METASIL Init. Calib. Date(s): OS/22/99 OS/23/99 

Instrument ID: LC5 

THE ANALYTICAL SEQUENCE OF PERFORMANCE EVALUATION MIXTURES, BLANKS, 
SAMPLES, AND STANDARDS IS GIVEN BELOW: 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

MEAN SURROGATE 
Sl . 12.82 . 

CLIENT 
SAMPLE NO. 

--------------------------------------------
BIOS06108071 
EXPL3A 
EXPL3B 

Sl = 3,4-DNT 

RT FROM INITIAL CALIBRATION 

LAB 
SAMPLE ID 

------------------------
38614.09 
L3A 5-155 
L3B 5-140 

DATE TIME 
ANALYZED ANALYZED 

---------- -------------------- ----------
OS/24/99 1655 
OS/24/99 2148 
OS/24/99 2220 

QC LIMITS 
(+/- 0.10 MINUTES) 

Sl 
RT # 

----------------
12.85 
12.84 

0.00 * 

# Column to be used to fla9 retention time values with an asterisk. 
* Values outside of QC lim~ts 

-- page 2 of 2 
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8D 
EXPLOSIVES ANALYTICAL SEQUENCE 

ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 38614 

LC Column: CARBOSORB Init. Calib. Date(s): OS/23/99 OS/23/99 

Instrument ID: LC3 

THE ANALYTICAL SEQUENCE OF PERFORMANCE EVALUATION MIXTURES, BLANKS, 
SAMPLES, AND STANDARDS IS GIVEN BELOW: 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

MEAN SURROGATE 
Sl . 18.21 . 

CLIENT 
SAMPLE NO. 

--------------------------------------------
INSTRUMENT BLANK 
EXPL1 
EXPL2 
EXPL3 
EXPL4 
EXPL5 
EXPL3 
BIOS06108031 
BIOS06108031MS 
BIOS06108031MSD 
EXPL3 
BIOS06108091FD 
BIOS06108092 
BIOS06108093 
BIOS06108111 
BIOS06108112 
BIOS06108113 
EXPL3 
EXPL3 
BIOS06108031DL 
BIOS06108071DL 
EXPL3 

Sl = 3,4-DNT 

RT FROM INITIAL CALIBRATION 

LAB 
SAMPLE ID 

------------------------
INSTRUMENT B 
L1 5-123 
L2 5-57 
L3 5-157 
L4 5-153 
L5 5-121 
L3 5-157 
38614.01 
38614.02MS 
38614.03MSD 
L3 5-157 
38614.13 
38614.14 
38614.15 
38614.16 
38614.17 
38614.18 
L3 5-157 
L3 5-157 
38614.01DL 
38614.09DL 
L3 5-157 

DATE TIME 
ANALYZED ANALYZED 

---------- -------------------- ----------
OS/22/99 2235 
OS/23/99 0042 
OS/23/99 0127 
OS/23/99 0211 
OS/23/99 0256 
OS/23/99 0340 
OS/24/99 2224 
OS/25/99 0251 
OS/25/99 0336 
OS/25/99 0421 
OS/25/99 0550 
OS/25/99 0634 
OS/25/99 0719 
OS/25/99 0804 
OS/25/99 0848 
OS/25/99 0933 
OS/25/99 1017 
OS/25/99 1231 
OS/27/99 0202 
OS/27/99 0759 
OS/27/99 0843 
OS/27/99 1057 

QC LIMITS 
(+/- 0.45 MINUTES) 

Sl 
RT # 

----------------
0.00 * 18.15 

18.24 
18.20 
18.21 
18.16 
18.31 
18.46 
18.42 
18.49 
18.32 
18.38 
18.30 
18.44 
18.45 
18.48 
18.50 
18.51 
18.02 
18.05 
17.99 
17.99 

# Column to be used to flag retention time values with an asterisk. 
* Values outside of QC limits 

page 1 of 1 
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6E 
SOIL EXPLOSIVES INITIAL CALIBRATION CALIBRATION FACTOR SUMMARY 

,ab Name: SWL-TULSA 

Lab Code: SWOR Case No.: TOLTEST SDG No.: 38614 Inst. ID: LC1 

LC Column: CARBOSORB 

COMPOUND 
------------------------------------------

HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 

-- - - - -----------------------
3,4-DNT 

COMPOUND 
------------------------------------------

HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 

---- -- - - -----------------------
3,4-DNT 

MEAN RSD 

Page 1 of 1 

Date(s) Analyzed: OS/22/99 OS/23/99 

Method: 200SE22 

CALIBRATION FACTORS 
LEVEL 1 LEVEL 2 LEVEL 3 

------------ ------------ ------------------------ ------------ ------------
64440081 80983781 74751852 
62370958 96019258 88210721 

205280500 233732267 214436690 
257452000 303468460 283602154 
129658909 156409027 133293312 
173748650 193197940 188447736 
228734000 243716100 229109021 
108682500 143214957 130949913 
179126143 220140600 216752715 
123110333 148132967 135653816 
257139571 280049614 272186697 
110164900 136143250 128190930 

77997100 103463180 91117602 
102738250 140807550 120631875 

------------ ------------ ------------------------ ------------ ------------
114408767 136003893 128048914 

CALIBRATION FACTORS 
LEVEL 4 LEVEL 5 MEAN 

------------ ------------ ------------------------ ------------ ------------
75869038 74421265 74093203 
94766869 93793684 87032298 

217496374 215292781 217247723 
286466587 285790382 283355917 
136257695 135838305 138291450 
181229475 186630294 184650819 
209677302 216044093 225456103 
139937275 133429316 131242792 
202436634 205726373 204836493 
130276168 132232743 133881205 
274066238 274133797 271515184 
135136358 134693226 128865733 

98903670 98444440 93985198 
124879048 124238427 122659030 ------------ ------------ ------------------------ ------------ ------------
122855280 124572444 125177859 

FORM VI 

%RSD 
------------

8.11 
16.21 

4.75 
5.83 
7.57 
4.03 
5.85 

10.31 
7.89 
6.87 
3.15 
8.47 

10.61 
11.07 

------------
6.28 

7.80 
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7E 
EXPLOSIVES CALIBRATION VERIFICATION SUMMARY 

~ab Name: SWL-TULSA Lab Code: SWOK 

Case No.: TOLTEST SDG No.: 38614 Inst. ID: LC1 Method: 200SE22 

LC Column: CARBOSORB Init. Calib Date(s): OS/22/99 OS/23/99 

Client sample No.: EXPL3 

Lab Sample ID : L3 5-157 

COMPOUND RT 
--------------------------- -------------------------------- -----

HMX 4.72 
RDX 7.07 
TNB 9.60 
DNB 11.73 
TETRYL 12.39 
NB 13.43 
TNT 15.11 
4ADNT 15.62 
2ADNT 16.41 
26DNT 17.69 
24DNT 18.27 
2NT 21. 69 
4NT 23.17 
3NT 24.98 
3,4-DNT 14.48 

Date Analyzed 

Time Analyzed 

RT WINDOW CAL. 
FROM TO FACTOR 
----- ----- --------------- ----- ----------

4.69 4.75 75363260 
7.02 7.12 90173360 
9.56 9.64 218888076 

11.70 11. 78 287551056 
12.34 12.52 127359912 
13.38 13.48 177467513 
15.04 15.18 215913721 
15.54 15.74 130680620 
16.33 16.55 202102096 
17.59 17.79 132949404 
18.17 18.39 273106161 
21.55 21.85 131716515 
23.01 23.35 94582142 
24.84 25.14 124008657 
14.40 14.56 123524194 

OS/23/99 

1503 

MEAN CAL. 
FACTOR 

--------------------
74093203 
87032298 

217247723 
283355917 
138291450 
184650819 
225456103 
131242792 
204836493 
133881205 
271515184 
128865733 

93985198 
122659030 
125177859 

QC LIMITS: RPD of amounts must be less than or equal to 15.0%. 

FORM VII 

%D # 
------------
-1.7 
-3.6 
-0.8 
-1.5 

7.9 
3.9 
4.2 
0.4 
1.3 
0.7 

-0.6 
-2.2 
-0.6 
-1.1 
1.3 

, 
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7E 
EXPLOSIVES CALIBRATION VERIFICATION SUMMARY 

ab Name: SWL-TULSA Lab Code: SWOK 

Case No.: TOLTEST SDG No.: 38614 Inst. ID: LC1 Method: 200SE22 

LC Column: CARBOSORB Init. Calib Date(s): OS/22/99 OS/23/99 

Client Sample No.: EXPL3 

Lab sample ID L3 5-157 

COMPOUND RT 
--------------------------- -------------------------------- -----

HMX 4.73 
RDX 7.10 
TNB 9.61 
DNB 11.74 
TETRYL 12.48 
NB 13.42 
TNT 15.12 
4ADNT 15.66 
2ADNT 16.49 
26DNT 17.70 
24DNT 18.27 
2NT 21. 68 
4NT 23.16 
3NT 24.97 
3,4-DNT 14.48 

Date Analyzed : OS/26/99 

Time Analyzed : 2306 

RT WINDOW CAL. MEAN CAL. 
FROM TO FACTOR FACTOR 
----- ----- ---------- --------------- ----- ---------- ----------

4.69 4.75 78385290 74093203 
7.02 7.12 94711765 87032298 
9.56 9.64 224797911 217247723 

11.70 11.78 299303582 283355917 
12.34 12.52 139169602 138291450 
13.38 13.48 194819341 184650819 
15.04 15.18 225983366 225456103 
15.54 15.74 147914314 131242792 
16.33 16.55 218449477 204836493 
17.59 17.79 126174848 133881205 
18.17 18.39 302692403 271515184 
21.55 21.85 136443724 128865733 
23.01 23.35 98451201 93985198 
24.84 25.14 124235440 122659030 
14.40 14.56 129333144 125177859 

QC LIMITS: RPD of amounts must be less than or equal to 15.0%. 

FORM VII 

%D # 
------------
-5.8 
-8.8 
-3.5 
-5.6 
-0.6 
-5.5 
-0.2 

-12.7 
-6.6 
5.8 

-11. 5 
-5.9 
-4.8 
-1.3 
-3.3 
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7E 
EXPLOSIVES CALIBRATION VERIFICATION SUMMARY 

ab Name: SWL-TULSA Lab Code: SWOK 

Case No.: TOLTEST SDG No.: 38614 Inst. ID: LCl Method: 200SE22 

LC Column: CARBOSORB Init. Calib Date(s): OS/22/99 OS/23/99 

Client Sample No.: EXPL3 

Lab Sample ID : L3 5-157 

COMPOUND RT 
--------------------------- -------------------------------- -----

HMX 4.72 
RDX 7.08 
TNB 9.60 
DNB 11. 72 
TETRYL 12.42 
NB 13.42 
TNT 15.10 
4ADNT 15.60 
2ADNT 16.42 
26DNT 17.68 
24DNT 18.26 
2NT 21. 69 
4NT 23.17 
3NT 24.98 
3,4-DNT 14.46 

Date Analyzed: OS/27/99 

Time Analyzed : 0937 

RT WINDOW CAL. MEAN CAL. 
FROM TO FACTOR FACTOR 
----- ----- ---------- --------------- ----- ---------- ----------

4.69 4.75 80091225 74093203 
7.02 7.12 95669529 87032298 
9.56 9.64 230835634 217247723 

11.69 11.77 303908105 283355917 
12.33 12.51 139310940 138291450 
13.38 13.48 197003661 184650819 
15.04 15.18 227777527 225456103 
15.53 15.75 146784455 131242792 
16.34 16.54 217525801 204836493 
17.61 17.77 133063320 133881205 
18.19 18.37 300087078 271515184 
21. 57 21.83 136508430 128865733 
23.04 23.34 96995975 93985198 
24.88 25.12 127408551 122659030 
14.40 14.56 131942009 125177859 

QC LIMITS: RPD of amounts must be less than or equal to 15.0%. 

FORM VII 

%D # 
------------
-8.1 
-9.9 
-6.3 
-7.3 
-0.7 
-6.7 
-1.0 

-11.8 
-6.2 

0.6 
-10.5 
-5.9 
-3.2 
-3.9 
-5.4 
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9D 
SOIL EXPLOSIVES CALIBRATION STANDARD CONCENTRATION SUMMARY 

~ab Name: SWL-TULSA Case No.: TOLTEST SDG No.: 38614 

Lab Code: SWOK Injection volume = 200uL Amount Units = ug/mL 

COMPOUND 
======================= 
HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4 AD NT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 
3,4-DNT 

COMPOUND 
,---------------------._---------------------

HMX#2 
RDX#2 
TNB#2 
DNB#2 
TETRYL#2 
NB#2 
TNT#2 
4ADNT#2 
2ADNT#2 
26DNT#2 
24DNT#2 
2NT#2 
4NT#2 
3NT#2 
3,4-DNT#2 

Level 1 
--------------------

0.062 
0.024 
0.018 
0.010 
0.022 
0.020 
0.016 
0.014 
0.014 
0.024 
0.014 
0.020 
0.020 
0.020 
0.030 

Level 1 
--------------------

0.070 
0.050 
0.046 
0.040 
0.090 
0.050 
0.046 
0.092 
0~100 
0.050 
0.050 
0.050 
0.050 
0.100 
0.066 

SPIKE AMOUNTS COLUMN 1 
Level 2 Level 3 Level 4 

--------------------
0.310 
0.120 
0.090 
0.050 
0.110 
0.100 
0.080 
0.070 
0.070 
0.120 
0.070 
0.100 
0.100 
0.100 
0.150 

--------------------
1.55 

0.600 
0.450 
0.250 
0.550 
0.500 
0.400 
0.350 
0.350 
0.600 
0.350 
0.500 
0.500 
0.500 
0.750 

--------------------
3.10 
1.20 

0.900 
0.500 
1.10 
1. 00 

0.800 
0.700 
0.700 
1.20 

0.700 
1. 00 
1.00 
1. 00 
1.50 

SPIKE AMOUNTS COLUMN 2 
Level 2 Level 3 Level 4 

--------------------
0.350 
0.250 
0.230 
0.200 
0.450 
0.250 
0.230 
0.460 
0.500 
0.250 
0.250 
0.250 
0.250 
0.500 
0.330 

FORM IX 

--------------------
0.875 
0.625 
0.575 
0.500 
1.13 

0.625 
0.575 
1.15 
1.25 

0.625 
0.625 
0.625 
0.625 
1.25 

0.825 

--------------------
1.75 
1.25 
1.15 
1.00 
2.25 
1.25 
1.15 
2.30 
2.50 
1.25 
1.25 
1.25 
1.25 
2.50 
1.65 

Level 5 
--------------------

6.20 
2.40 
1.80 
1.00 
2.20 
2.00 
1.60 
1.40 
1.40 
2.40 
1.40 
2.00 
2.00 
2.00 
3.00 

Level 5 
--------------------

3.50 
2.50 
2.30 
2.00 
4.50 
2.50 
2.30 
4.60 
5.00 
2.50 
2.50 
2.50 
2.50 
5.00 
3.30 

107 



9E 
EXPLOSIVES RETENTION TIME DATA TABLE 

ab Name: SWL-TULSA Case No.: TOLTEST SDG No.: 38614 

Lab Code: SWOK Instrument ID: LC1 

LC Column: CARBOSORB Date(s) ICAL Analyzed: OS/22/99 OS/23/99 

RT OF ICAL STANDARDS 
COMPOUND 

--------------------------------------------------
HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 
3,4-DNT 

COMPOUND 

Level 1 
------------------

4.71 
7.08 
9.61 

11.74 
12.43 
13.43 
15.10 
15.68 
16.45 
17.69 
18.32 
21.77 
23.28 
25.04 
14.50 

RT 
CCAL 1 

Level 2 
------------------

4.71 
7.05 
9.59 

11. 72 
12.40 
13.41 
15.09 
15.62 
16.42 
17.65 
18.25 
21. 65 
23.16 
24.99 
14.44 

RT 
CCAL 2 

Level 3 
------------------

4.71 
7.06 
9.59 

11.72 
12.40 
13.41 
15.08 
15.60 
16.40 
17.66 
18.24 
21. 66 
23.14 
24.95 
14.45 

RT 
CCAL 3 

--------------------------------------------------------------------------------------------------------------
HMX 
RDX----------------------
TNB 
DNB----------------------
TETRYL 
NB -------------------
TNT 
4AD~N;T~-------------------

2ADNT 
26DNT--------------------
24DNT __________________ __ 
2NT 
4NT----------------------
3NT 
3,4--=D~N=T------------------

COMPOUND 
--------------------------------------------------
HMX 
RDX 
TNB 
DNB 

4.72 
7.06 
9.60 

11. 73 
12.39 
13.43 
15.11 
15.62 
16.40 
17.69 
18.27 
21. 69 
23.17 
24.98 
14.48 

AVG RT 
------------------

4.72 
7.07 
9.60 

11.73 

4.73 
7.10 
9.61 

11. 74 
12.48 
13.42 
15.12 
15.66 
16.49 
17.70 
18.27 
21.68 
23.16 
24.97 
14.48 

STD DEV 
------------------

0.008 
0.016 
0.014 
0.015 

FORM IX 

3X 

4.72 
7.08 
9.60 

11. 72 
12.42 
13.42 
15.10 
15.60 
16.42 
17.68 
18.26 
21.69 
23.17 
24.98 
14.46 

STD 
------------------

0.025 
0.048 
0.041 
0.044 

Level 4 Level 5 
--------- ------------------ ---------

4.72 4.71 
7.08 7.07 
9.63 9.60 

11.76 11.74 
12.46 12.42 
13.46 13.44 
15.15 15.12 
15.69 15.66 
16.48 16.45 
17.74 17.71 
18.32 18.30 
21.75 21. 73 
23.24 23.22 
25.06 25.04 
14.52 14.49 

RT WINDOW 
--------------------------------------

4.69 - 4.74 
7.02 - 7.12 
9.56 - 9.64 

11.69 - 11. 77 
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9E 
EXPLOSIVES RETENTION TIME DATA TABLE 

~ab Name: SWL-TULSA Case No.: TOLTEST SDG No.: 38614 

.ab Code: SWOK Instrument ID: LC1 

LC Column: CARBOSORB Date(s) ICAL Analyzed: OS/22/99 OS/23/99 

COMPOUND AVG RT STD DEV 3X STD RT WINDOW -------------------------- --------- --------- --------- -------------------------------------------- --------- --------- --------- -------------------
TETRYL 12.42 0.032 0.095 12.32 - 12.51 
NB 13.43 0.017 0.051 13.38 - 13.48 
TNT 15.11 0.022 0.065 15.04 - 15.18 
4ADNT 15.64 0.036 0.107 15.53 - 15.75 
2ADNT 16.44 0.034 0.103 16.34 - 16.54 
26DNT 17.69 0.028 0.085 17.60 - 17.77 
24DNT 18.28 0.031 0.093 18.19 - 18.37 
2NT 21. 70 0.043 0.129 21.57 - 21.83 
4NT 23.19 0.049 0.146 23.04 - 23.34 
3NT 25.00 0.040 0.119 24.88 - 25.12 
3,4-DNT 14.48 0.027 0.080 14.40 - 14.56 

FORM IX 
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6E 
SOIL EXPLOSIVES INITIAL CALIBRATION CALIBRATION FACTOR SUMMARY 

,ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 38614 Inst. ID: LC3 

LC Column: CARBOSORB 

COMPOUND 
------------------------------------------

HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT - -----------------------
3,4-DNT 

COMPOUND 
------------------------------------------

HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 

----- - - ------------------------
3,4-DNT 

MEAN RSD 

Page 1 of 1 

Date(s) Analyzed: OS/23/99 OS/23/99 

Method: 200SE22 

CALIBRATION FACTORS 
LEVEL 1 LEVEL 2 LEVEL 3 

------------ ------------ ------------------------ ------------ ------------
270026960 352265381 325057249 
376500542 401942367 422053517 

1205930944 1104841577 985635454 
1382678100 1386825600 1340989577 

670634909 630109123 574286159 
946376700 916296950 929737784 

1093974438 1049867055 963899098 
676396714 617362127 699140013 
829019857 880058744 963407951 
587534958 651664141 617584022 

1103700786 1387524241 1335368096 
698438150 695550271 638728156 
626324250 515568323 481970560 
805247150 663396387 586769581 

------------ ------------ ------------------------ ------------ ------------
645242700 603950267 581838864 

CALIBRATION FACTORS 
LEVEL 4 LEVEL 5 MEAN 

------------ ------------ ------------------------ ------------ ------------
317790130 310237665 315075477 
427927436 415256074 408735987 
960957664 948487143 1041170556 

1330237689 1304469335 1349040060 
589039901 565353993 605884817 
907896826 913874459 922836544 
952102173 924680733 996904699 
665487438 642116566 660100572 
934644256 915761848 904578531 
605423290 580898204 608620923 

1268963580 1266704899 1272452320 
638911395 639452141 662216023 
482240347 472050518 515630800 
603715995 594015644 650628951 

------------ ------------ ------------------------ ------------ ------------
566841856 559229086 591420555 

FORM VI 

%RSD 
------------

9.45 
5.00 

10.66 
2.61 
7.24 
1. 67 
7.19 
4.77 
5.74 
4.62 
8.40 
4.80 

12.42 
14.08 

------------
5.85 

6.97 

o 8~ 



7E 
EXPLOSIVES CALIBRATION VERIFICATION SUMMARY 

ab Name: SWL-TULSA Lab Code: SWOK 

Case No.: TOLTEST SDG No.: 38614 Inst. ID: LC3 Method: 200SE22 

LC Column: CARBOSORB Init. Calib Date(s): OS/23/99 OS/23/99 

Client Sample No.: EXPL3 

Lab Sample ID L3 5-157 

COMPOUND RT 
--------------------------- -------------------------------- -----

HMX 5.91 
RDX 8.90 
TNB 11.99 
DNB 14.68 
TETRYL 15.90 
NB 16.72 
TNT 19.00 
4ADNT 20.01 
2ADNT 21. 08 
26DNT 22.34 
24DNT 23.06 
2NT 27.24 
4NT 29.14 
3NT 31. 41 
3,4-DNT 18.31 

Date Analyzed : OS/24/99 

Time Analyzed : 2224 

RT WINDOW CAL. MEAN CAL. 
FROM TO FACTOR FACTOR 
----- ----- ---------- --------------- ----- ---------- ----------

5.85 5.95 326041662 315075477 
8.75 9.01 442611969 408735987 

11.76 12.14 986191988 1041170556 
14.35 14.93 1370401844 1349040060 
15.48 16.18 534485881 605884817 
16.32 16.98 933519289 922836544 
18.56 19.28 967537973 996904699 
19.35 20.47 683528567 660100572 
20.38 21.58 968402597 904578531 
21.70 22.74 604436530 608620923 
22.41 23.49 1329638860 1272452320 
26.38 27.76 645646368 662216023 
28.22 29.66 484839527 515630800 
30.48 31.98 604848058 650628951 
17.76 18.66 580701910 591420555 

QC LIMITS: RPD of amounts must be less than or equal to 15.0%. 

FORM VII 

%D # 
------------
-3.5 
-8.3 
5.3 

-1.6 
11.8 
-1.2 
2.9 

-3.5 
-7.1 

0.7 
-4.5 
2.5 
6.0 
7.0 
1.8 

094 



7E 
EXPLOSIVES CALIBRATION VERIFICATION SUMMARY 

,ab Name: SWL-TULSA Lab Code: SWOK 

Case No.: TOLTEBT BDG No.: 38614 Inst. ID: LC3 Method: 200SE22 

LC Column: CARBOBORB Init. calib Date(s): OS/23/99 OS/23/99 

Client Sample No.: EXPL3 Date Analyzed : OS/25/99 

Lab Sample ID L3 5-157 Time Analyzed 0550 

RT WINDOW CAL. MEAN CAL. 
COMPOUND RT FROM TO FACTOR FACTOR %D # 

--------------------------- ----- ----- ----- ---------- ---------- --------------------------------- ----- ----- ----- ---------- ---------- ------
HMX 5.91 5.85 5.95 318938440 315075477 -1.2 
RDX 8.90 8.75 9.01 433858979 408735987 -6.1 
TNB 12.00 11.76 12.14 980407780 1041170556 5.8 
DNB 14.68 14.35 14.93 1354492778 1349040060 -0.4 
TETRYL 15.92 15.48 16.18 542681914 605884817 10.4 
NB 16.73 16.32 16.98 923499361 922836544 -0.1 
TNT 18.99 18.56 19.28 963678291 996904699 3.3 
4ADNT 20.04 19.35 20.47 677369746 660100572 -2.6 
2ADNT 21.08 20.38 21. 58 959575249 904578531 -6.1 
26DNT 22.34 21. 70 22.74 589221118 608620923 3.2 
24DNT 23.06 22.41 23.49 1340503585 1272452320 -5.3 
2NT 27.25 26.38 27.76 630634782 662216023 4.8 
4NT 29.18 28.22 29.66 459376465 515630800 10.9 
3NT 31. 45 30.48 31.98 588433372 650628951 9.6 
3,4-DNT 18.32 17.76 18.66 575158066 591420555 2.7 

QC LIMITS: RPD of amounts must be less than or equal to 15.0%. 

FORM VII 

095 



7E 
EXPLOSIVES CALIBRATION VERIFICATION SUMMARY 

ab Name: SWL-TULSA Lab Code: SWOK 

Case No.: TOLTEST SDG No.: 38614 Inst. ID: LC3 Method: 200SE2, 

LC Column: CARBOSORB Init. Calib Date(s): OS/23/99 OS/23/99 

Client Sample No.: EXPL3 Date Analyzed OS/25/99 

Lab Sample ID L3 5-157 Time Analyzed : 1231 

RT WINDOW CAL. MEAN CAL. 
COMPOUND RT FROM TO FACTOR FACTOR %D # --------------------------- ----- ----- ----- ---------- ---------- --------------------------------- ----- ----- ----- ---------- ---------- ------

HMX 5.93 5.85 5.95 321304862 315075477 -2.0 
RDX 8.96 8.75 9.01 434609037 408735987 -6.3 
TNB 12.07 11.76 12.14 976806490 1041170556 6.2 
DNB 14.80 14.35 14.93 1349796155 1349040060 -0.1 
TETRYL 16.05 15.48 16.18 557583695 605884817 8.0 
NB 16.85 16.32 16.98 924449213 922836544 -0.2 
TNT 19.16 18.56 19.28 956713014 996904699 4.0 
4ADNT 20.27 19.35 20.47 664223408 660100572 -0.6 
2ADNT 21.35 20.38 21.58 960636494 904578531 -6.2 
26DNT 22.55 21.70 22.74 608928034 608620923 -0.1 
24DNT 23.29 22.41 23.49 1306267589 1272452320 -2.7 
2NT 27.53 26.38 27.76 640853271 662216023 3.2 
4NT 29.38 28.22 29.66 479955180 515630800 6.9 
3NT 31. 71 30.48 31.98 600400900 650628951 7.7 
3,4-DNT 18.51 17.76 18.66 569949540 591420555 3.6 

QC LIMITS: RPD of amounts must be less than or equal to 15.0%. 

FORM VII 

096 



7E 
EXPLOSIVES CALIBRATION VERIFICATION SUMMARY 

,ab Name: SWL-TULSA Lab Code: SWOK 

Case No.: TOLTEST SDG No.: 38614 Inst. ID: LC3 Method: 200SE22 

LC Column: CARBOSORB Init. Calib Date(s): OS/23/99 OS/23/99 

Client Sample No.: EXPL3 Date Analyzed OS/27/99 

Lab Sample ID L3 5-157 Time Analyzed : 0202 

RT WINDOW CAL. MEAN CAL. 
COMPOUND RT FROM TO FACTOR FACTOR %D # 

--------------------------- ----- ----- ----- ---------- ---------- --------------------------------- ----- ----- ----- ---------- ---------- ------
HMX 5.89 5.85 5.95 323715295 315075477 -2.7 
RDX 8.83 8.75 9.01 427611922 408735987 -4.6 
TNB 11.87 11.76 12.14 995342029 1041170556 4.4 
DNB 14.48 14.35 14.93 1382199816 1349040060 -2.5 
TETRYL 15.68 15.48 16.18 584288618 605884817 3.6 
NB 16.49 16.32 16.98 946291725 922836544 -2.5 
TNT 18.78 18.56 19.28 974629519 996904699 2.2 
4ADNT 19.69 19.35 20.47 690675084 660100572 -4.6 
2ADNT 20.71 20.38 21.58 989761170 904578531 -9.4 
26DNT 21.98 21. 70 22.74 596631600 608620923 2.0 
24DNT 22.71 22.41 23.49 1389683475 1272452320 -9.2 
2NT 26.80 26.38 27.76 650549559 662216023 1.8 
4NT 28.63 28.22 29.66 454853910 515630800 11.8 
3NT 30.89 30.48 31.98 620932499 650628951 4.6 
3,4-DNT 18.02 17.76 18.66 594841882 591420555 -0.6 

QC LIMITS: RPD of amounts must be less than or equal to 15.0%. 

FORM VII 
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7E 
EXPLOSIVES CALIBRATION VERIFICATION SUMMARY 

ab Name: SWL-TULSA Lab Code: SWOK 

Case No.: TOLTEST SDG No.: 38614 Inst. ID: LC3 Method: 200SE2, 

LC Column: CARBOSORB Init. Calib Date(s): OS/23/99 OS/23/99 

Client Sample No.: EXPL3 

Lab Sample ID L3 5-157 

COMPOUND RT 
--------------------------- -------------------------------- -----

HMX 5.89 
RDX 8.81 
TNB 11.85 
DNB 14.48 
TETRYL 15.64 
NB 16.48 
TNT 18.72 
4ADNT 19.60 
2ADNT 20.63 
26DNT 21.95 
24DNT 22.66 
2NT 26.74 
4NT 28.59 
3NT 30.86 
3,4-DNT 17.99 

Date Analyzed 

Time Analyzed 

RT WINDOW CAL. 
FROM TO FACTOR 
----- ----- --------------- ----- ----------

5.85 5.95 337610002 
8.75 9.01 437386620 

11.76 12.14 1002833920 
14.35 14.93 1350989970 
15.48 16.18 546235459 
16.32 16.98 895721040 
18.56 19.28 932552923 
19.35 20.47 634099648 
20.38 21.58 860307522 
21.70 22.74 544581497 
22.41 23.49 1327461352 
26.38 27.76 631264472 
28.22 29.66 467933654 
30.48 31.98 585407477 
17.76 18.66 581935714 

OS/27/99 

1057 

MEAN CAL. 
FACTOR 

--------------------
315075477 
408735987 

1041170556 
1349040060 

605884817 
922836544 
996904699 
660100572 
904578531 
608620923 

1272452320 
662216023 
515630800 
650628951 
591420555 

QC LIMITS: RPD of amounts must be less than or equal to 15.0%. 

FORM VII 

%0 # ------------
-7.2 
-7.0 

3.7 
-0.1 

9.8 
2.9 
6.5 
3.9 
4.9 

10.5 
-4.3 

4.7 
9.3 

10.0 
1.6 

098 



9D 
SOIL EXPLOSIVES CALIBRATION STANDARD CONCENTRATION SUMMARY 

~ab Name: SWL-TULSA Case No.: TOLTEST SDG No.: 38614 

Lab Code: SWOK Injection volume = 200uL Amount Units = ug/mL 

COMPOUND 
----------------------------------------------
HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 
3,4-DNT 

Level 1 
--------------------

0.062 
0.024 
0.018 
0.010 
0.022 
0.020 
0.016 
0.014 
0.014 
0.024 
0.014 
0.020 
0.020 
0.020 
0.030 

SPIKE AMOUNTS COLUMN 1 
Level 2 Level 3 Level 4 

--------------------
0.310 
0.120 
0.090 
0.050 
0.110 
0.100 
0.080 
0.070 
0.070 
0.120 
0.070 
0.100 
0.100 
0.100 
0.150 

--------------------
1.55 

0.600 
0.450 
0.250 
0.550 
0.500 
0.400 
0.350 
0.350 
0.600 
0.350 
0.500 
0.500 
0.500 
0.750 

--------------------
3.10 
1.20 

0.900 
0.500 
1.10 
1.00 

0.800 
0.700 
0.700 
1.20 

0.700 
1.00 
1.00 
1. 00 
1.50 

Level 5 
--------------------

6.20 
2.40 
1.80 
1.00 
2.20 
2.00 
1. 60 
1.40 
1.40 
2.40 
1.40 
2.00 
2.00 
2.00 
3.00 

I------------------------r----------------.S~P~I .. K~E~AM~O~U~N~T==S-=C~O~L~U~MN~~2~---------------
COMPOUND 

----------------------------------------------
HMX#2 
RDX#2 
TNB#2 
DNB#2 
TETRYL#2 
NB#2 
TNT#2 
4ADNT#2 
2 ADNT# 2 
26DNT#2 
24DNT#2 
2NT#2 
4NT#2 
3NT#2 
3,4-DNT#2 

Level 1 
--------------------

0.070 
0.050 
0.046 
0.040 
0.090 
0.050 
0.046 
0.092 
0~100 
0.050 
0.050 
0.050 
0.050 
0.100 
0.066 

Level 2 Level 3 Level 4 
--------------------

0.350 
0.250 
0.230 
0.200 
0.450 
0.250 
0.230 
0.460 
0.500 
0.250 
0.250 
0.250 
0.250 
0.500 
0.330 

FORM IX 

--------------------
0.875 
0.625 
0.575 
0.500 
1.13 

0.625 
0.575 
1.15 
1.25 

0.625 
0.625 
0.625 
0.625 
1.25 

0.825 

--------------------
1.75 
1.25 
1.15 
1. 00 
2.25 
1.25 
1.15 
2.30 
2.50 
1.25 
1.25 
1.25 
1.25 
2.50 
1.65 

Level 5 
--------------------

3.50 
2.50 
2.30 
2.00 
4.50 
2.50 
2.30 
4.60 
5.00 
2.50 
2.50 
2.50 
2.50 
5.00 
3.30 
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9E 
EXPLOSIVES RETENTION TIME DATA TABLE 

,ab Name: SWL-TULSA Case No.: TOLTEST SDG No.: 38614 

Lab Code: SWOK Instrument ID: LC3 

LC Column: CARBOSORB Date(s) ICAL Analyzed: OS/23/99 OS/23/99 

COMPOUND 
--------------------------------------------------
HMX 
RDX-----------------------
TNB ______________________ _ 
DNB 
TET=R=Y=L--------------------
NB 
TN=T~---------------------

4ADNT __________________ __ 
2ADNT __________________ __ 
26DNT ________________ ~~ 
24DNT 
2NT --------------------
4NT ______________________ _ 
3NT 
3,4--~D~N=T~-----------------

COMPOUND 

Level 1 
------------------

5.88 
8.88 

11.92 
14.69 
15.84 
16.67 
18.93 
19.81 
20.92 
22.24 
22.90 
26.95 
28.85 
31.15 
18.15 

RT 
CCAL 1 

RT OF ICAL STANDARDS 
Level 2 Level 3 Level 4 

------------------
5.90 
8.91 

11.97 
14.68 
15.86 
16.67 
18.92 
19.98 
21. 05 
22.24 
23.00 
27.06 
28.97 
31.25 
18.24 

RT 
CCAL 2 

------------------
5.89 
8.88 

11.94 
14.62 
15.82 
16.63 
18.90 
19.88 
20.97 
22.16 
22.91 
27.06 
28.90 
31.18 
18.20 

RT 
CCAL 3 

------------------
5.89 
8.89 

11.96 
14.64 
15.83 
16.65 
18.92 
19.95 
21.01 
22.22 
22.97 
27.06 
28.93 
31.20 
18.21 

RT 
CCAL 4 

Level 5 
------------------

5.88 
8.86 

11.93 
14.60 
15.79 
16.61 
18.88 
19.90 
20.96 
22.17 
22.92 
27.01 
28.88 
31.17 
18.16 

RT 
CCAL 5 

------------------------------------------------------------------------------------------------------------------------------------------------------

RYL 

NT 

HMX 
RDX 
TNB 
DNB 
TET 
NB 
TN=T 
4AD 
2AD 
26D 
24D 
2NT 
4NT 
3NT 
3,4 

NT 
NT 
NT 

-DNT 

5.91 
8.90 

11.99 
14.68 
15.90 
16.72 
19.00 
20.01 
21.08 
22.34 
23.06 
27.24 
29.14 
31. 41 
18.31 

5.91 
8.90 

12.00 
14.68 
15.92 
16.73 
18.99 
20.04 
21. 08 
22.34 
23.06 
27.25 
29.18 
31. 45 
18.32 

5.93 5.89 5.88 
8.96 8.83 8.81 

12.07 11.87 11.85 
14.80 14.48 14.48 
16.05 15.68 15.64 
16.85 16.49 16.48 
19.16 18.78 18.72 
20.27 19.69 19.60 
21.35 20.71 20.63 
22.55 21.98 21.95 
23.29 22.71 22.66 
27.53 26.80 26.74 
29.38 28.63 28.59 
31.70 30.89 30.86 
18.51 18.02 17.99 

COMPOUND AVG RT STD DEV 3X STD RT WINDOW 
------------------------- --------- --------- --------- -------------------------------------------- --------- --------- --------- -------------------
HMX 
RDX-----------------------

TNB 
DNB-----------------------

5.90 
8.88 

11.95 
14.64 

0.017 
0.042 
0.064 
0.098 

FORM IX 

0.051 
0.126 
0.192 
0.293 

5.85 -
8.75 -

11.76 -
14.35 -

5.95 
9.01 

12.14 
14.93 

J12 



9E 
EXPLOSIVES RETENTION TIME DATA TABLE 

~ab Name: SWL-TULSA Case No.: TOLTEST SDG No.: 38614 

... ab Code: SWOK Instrument ID: LC3 

LC Column: CARBOSORB Date(s) ICAL Analyzed: OS/23/99 OS/23/99 

COMPOUND AVG RT STD DEV 3X STD RT WINDOW -------------------------- --------- --------- --------- -------------------------------------------- --------- --------- --------- -------------------
TETRYL 15.83 0.117 0.350 15.48 - 16.18 
NB 16.65 0.110 0.330 16.32 - 16.98 
TNT 18.92 0.120 0.361 18.56 - 19.28 
4ADNT 19.91 0.188 0.564 19.34 - 20.47 
2ADNT 20.98 0.201 0.602 20.38 - 21.58 
26DNT 22.22 0.175 0.524 21. 70 - 22.74 
24DNT 22.95 0.179 0.538 22.41 - 23.49 
2NT 27.07 0.229 0.688 26.38 - 27.76 
4NT 28.94 0.241 0.724 28.22 - 29.66 
3NT 31.23 0.251 0.754 30.48 - 31.98 
3,4-DNT 18.21 0.150 0.451 17.76 - 18.66 

FORM IX 

I '3 









6E 
SOIL EXPLOSIVES INITIAL CALIBRATION CALIBRATION FACTOR SUMMARY 

ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 38614 Inst. ID: LC5 

LC Column: METASIL 

COMPOUND 
------------------------------------------

HMX 
RDX-----------------
TNB ________________ _ 
DNB 
TET'~R .. Y~L--------------
NB 
TN=T-----------------
4ADNT 
2ADNT---------------
26DNT ______________ _ 
24DNT ----- ~~~~~=====----------------------
3,4-DNT -------------

COMPOUND 
------------------------------------------

HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 

---------------------
3,4-DNT 

MEAN RSD 

page 1 of 1 

Date(s) Analyzed: OS/22/99 OS/23/99 

Method: 200SE22C 

CALIBRATION FACTORS 
LEVEL 1 LEVEL 2 LEVEL 3 

------------ ------------ ------------------------ ------------ ------------
124489114 108124778 119581631 
147886620 144417975 145645529 
319614522 277603662 308404739 
446055925 436795829 421677904 
228071678 205570698 214167595 
261555080 244501746 240716735 
298371500 266374719 300634370 
166361500 171114648 160845990 
337781870 337072553 329006036 
229608660 204015556 225175879 
408630120 382043347 371629269 

------------ ------------ ------------------------ ------------ ------------
188368606 177921948 196120080 

CALIBRATION FACTORS 
LEVEL 4 LEVEL 5 MEAN 

------------ ------------ ------------------------ ------------ ------------
115420951 135901957 120703686 
131617439 136697027 141252918 
299989000 318599852 304842355 
379474999 395801055 415961142 
205870233 210031502 212742341 
219393308 228126762 238858726 
287318631 299965707 290532986 
137961366 138975792 155051859 
300239325 318223036 324464564 
215744317 227204621 220349807 
331591757 346222878 368023474 

------------ ------------ ------------------------ ------------ ------------
188211625 198545611 189833574 

FORM VI 

%RSD 
------------

8.62 
4.84 
5.65 
6.70 
4.35 
6.77 
5.01 

10.04 
4.83 
4.78 
8.22 

------------
4.26 

6.17 

.t 090 



7E 
EXPLOSIVES CALIBRATION VERIFICATION SUMMARY 

,ab Name: SWL-TULSA Lab Code: SWOK 

Case No.: TOLTEST SDG No.: 38614 Inst. ID: LC5 Method: 200SE2. 

LC Column: METASIL Init. Calib Date(s): OS/22/99 OS/23/99 

Client Sample Nos.: EXPL3A : EXPL3B Date Analyzed : OS/23/99 : OS/23/99 

Lab Sample IDs L3A 5-155 : L3B 5-140 Time Analyzed 1109 : 1141 

RT WINDOW CAL. MEAN CAL. 
COMPOUND RT FROM TO FACTOR FACTOR %D # 

--------------------------- ----- ----- ----- ---------- ---------- --------------------------------- ----- ----- ----- ---------- ---------- ------
HMX 4.62 4.59 4.65 118559928 120703686 1.8 
RDX 7.17 7.13 7.25 145489909 141252918 -3.0 
TNB 6.94 6.91 6.97 303588665 304842355 0.4 
DNB 8.92 8.86 9.02 423682712 415961142 -1.9 
TETRYL 11. 08 11.02 11.26 204672248 212742341 3.8 
NB 10.15 10.09 10.25 249266473 238858726 -4.4 
TNT 10.39 10.35 10.45 287575458 290532986 1.0 
4ADNT 14.13 14.03 14.37 159111537 155051859 -2.6 
2ADNT 14.55 14.44 14.82 332179906 324464564 -2.4 
26DNT 13.30 13.23 13.43 218648009 220349807 0.8 
24DNT 12.91 12.82 13.08 371456539 368023474 -0.9 
3,4-DNT 12.80 12.72 12.92 189204981 189833574 0.3 

QC LIMITS: RPD of amounts must be less than or equal to 15.0%. 

FORM VII 

099 



7E 
EXPLOSIVES CALIBRATION VERIFICATION SUMMARY 

lb Name: SWL-TULSA Lab Code: SWOK 

Case No.: TOLTEST SDG No.: 38614 Inst. ID: LC5 Method: 200SE22C 

LC Column: METASIL Init. Calib Date(s): OS/22/99 OS/23/99 

Client Sample Nos.: EXPL3A : EXPL3B Date Analyzed OS/23/99 : OS/23/99 

Lab Sample IDs : L3A 5-155 : L3B 5-140 Time Analyzed 1709 : 1741 

RT WINDOW CAL. MEAN CAL. 
COMPOUND RT FROM TO FACTOR FACTOR %D # 

--------------------------- ----- ----- ----- ---------- ---------- --------------------------------- ----- ----- ----- ---------- ---------- ------
HMX 4.62 4.59 4.65 121020501 120703686 -0.3 
RDX 7.22 7.13 7.25 139691545 141252918 1.1 
TNB 6.94 6.91 6.97 314642423 304842355 -3.2 
DNB 8.97 8.86 9.02 407344119 415961142 2.1 
TETRYL 11.10 11.02 11.26 213174194 212742341 -0.2 
NB 10.21 10.09 10.25 234740665 238858726 1.7 
TNT 10.38 10.35 10.45 298617257 290532986 -2.8 
4ADNT 14.28 14.03 14.37 150893219 155051859 2.7 
2ADNT 14.71 14.44 14.82 321583653 324464564 0.9 
26DNT 13.28 13.23 13.43 226944174 220349807 -3.0 
24DNT 13.00 12.82 13.08 357084076 368023474 3.0 
3,4-DNT 12.77 12.72 12.92 197855507 189833574 -4.2 

QC LIMITS: RPD of amounts must be less than or equal to 15.0%. 

FORM VII 
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7E 
EXPLOSIVES CALIBRATION VERIFICATION SUMMARY 

,ab Name: SWL-TULSA Lab Code: SWOK 

Case No.: TOLTEST SDG No.: 38614 Inst. ID: LC5 Method: 200SE22C 

LC Column: METASIL Init. Calib Date(s): OS/22/99 OS/23/99 

Client Sample Nos.: EXPL3A : EXPL3B Date Analyzed 

Lab Sample IDs L3A 5-155 : L3B 5-140 Time Analyzed 

RT WINDOW CAL. 
COMPOUND RT FROM TO FACTOR 

--------------------------- ----- ----- ----- ------------------------------------- ----- ----- ----- ----------
HMX 4.64 4.59 4.65 118491426 
RDX 7.22 7.13 7.25 153657949 
TNB 6.96 6.91 6.97 303222653 
DNB 8.96 8.86 9.02 446068427 
TETRYL 11.19 11. 02 11.26 208312691 
NB 10.18 10.09 10.25 258441569 
TNT 10.43 10.35 10.45 296347416 
4ADNT 14.23 14.03 14.37 174235357 
2ADNT 14.68 14.44 14.82 344331945 
26DNT 13.37 13.23 13.43 221617636 
24DNT 12.98 12.82 13.08 392961229 
3,4-DNT 12.86 12.72 12.92 192030700 

OS/24/99 : OS/24/99 

1324 : 1356 

MEAN CAL. 
FACTOR %D # ---------- ---------------- ------

120703686 1.8 
141252918 -8.8 
304842355 0.5 
415961142 -7.2 
212742341 2.1 
238858726 -8.2 
290532986 -2.0 
155051859 -12.4 
324464564 -6.1 
220349807 -0.6 
368023474 -6.8 
189833574 -1.2 

QC LIMITS: RPD of amounts must be less than or equal to 15.0%. 

FORM VII 
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7E 
EXPLOSIVES CALIBRATION VERIFICATION SUMMARY 

ab Name: SWL-TULSA Lab Code: SWOK 

Case No.: TOLTEST SDG No.: 38614 Inst. ID: LC5 Method: 200se22c 

LC Column: METASIL Init. Calib Date(s): OS/22/99 OS/23/99 

Client Sample Nos.: EXPL3A : EXPL3B Date Analyzed OS/24/99 : OS/24/99 

Lab Sample IDs L3A 5-155 : L3B 5-140 Time Analyzed : 2148 : 2220 

RT WINDOW CAL. MEAN CAL. 
COMPOUND RT FROM TO FACTOR FACTOR %D # --------------------------- ----- ----- ----- ---------- ---------- --------------------------------- ----- ----- ----- ---------- ---------- ------

HMX 4.64 4.59 4.65 119749090 120703686 0.8 
RDX 7.21 7.13 7.25 142778668 141252918 -1.1 
TNB 6.96 6.91 6.97 309627006 304842355 -1.6 
DNB 8.94 8.86 9.02 414045072 415961142 0.5 
TETRYL 11.18 11.02 11.26 211147145 212742341 0.7 
NB 10.16 10.09 10.25 236313768 238858726 1.1 
TNT 10.42 10.35 10.45 299692495 290532986 -3.2 
4ADNT 14.18 14.03 14.37 157120325 155051859 -1.3 
2ADNT 14.62 14.44 14.82 324463240 324464564 0.0 
26DNT 13.35 13.23 13.43 224785988 220349807 -2.0 
24DNT 12.94 12.82 13.08 363688551 368023474 1.2 
3,4-DNT 12.84 12.72 12.92 195022285 189833574 -2.7 

QC LIMITS: RPD of amounts must be less than or equal to 15.0%. 

FORM VII 
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9D 
SOIL EXPLOSIVES CALIBRATION STANDARD CONCENTRATION SUMMARY 

~ab Name: SWL-TULSA Case No.: TOLTEST SDG No.: 38614 

Lab Code: SWOK Injection volume = 200uL Amount Units = ug/mL 

COMPOUND 
----------------------------------------------
HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 
3,4-DNT 

COMPOUND 
----------------------------------------------
HMX#2 
RDX#2 
TNB#2 
DNB#2 
TETRYL#2 
NB#2 
TNT#2 
4ADNT#2 
2ADNT#2 
26DNT#2 
24DNT#2 
2NT#2 
4NT#2 
3NT#2 
3,4-DNT#2 

Level 1 
--------------------

0.062 
0.024 
0.018 
0.010 
0.022 
0.020 
0.016 
0.014 
0.014 
0.024 
0.014 
0.020 
0.020 
0.020 
0.030 

Level 1 
--------------------

0.070 
0.050 
0.046 
0.040 
0.090 
0.050 
0.046 
0.092 
0~100 
0.050 
0.050 
0.050 
0.050 
0.100 
0.066 

SPIKE AMOUNTS COLUMN 1 
Level 2 Level 3 Level 4 

--------------------
0.310 
0.120 
0.090 
0.050 
0.110 
0.100 
0.080 
0.070 
0.070 
0.120 
0.070 
0.100 
0.100 
0.100 
0.150 

--------------------
1.55 

0.600 
0.450 
0.250 
0.550 
0.500 
0.400 
0.350 
0.350 
0.600 
0.350 
0.500 
0.500 
0.500 
0.750 

--------------------
3.10 
1.20 

0.900 
0.500 
1.10 
1.00 

0.800 
0.700 
0.700 
1.20 

0.700 
1.00 
1.00 
1. 00 
1.50 

SPIKE AMOUNTS COLUMN 2 
Level 2 Level 3 Level 4 

--------------------
0.350 
0.250 
0.230 
0.200 
0.450 
0.250 
0.230 
0.460 
0.500 
0.250 
0.250 
0.250 
0.250 
0.500 
0.330 

FORM IX 

--------------------
0.875 
0.625 
0.575 
0.500 
1.13 

0.625 
0.575 
1.15 
1.25 

0.625 
0.625 
0.625 
0.625 
1.25 

0.825 

--------------------
1.75 
1.25 
1.15 
1. 00 
2.25 
1.25 
1.15 
2.30 
2.50 
1.25 
1.25 
1.25 
1.25 
2.50 
1.65 

Level 5 
--------------------

6.20 
2.40 
1.80 
1.00 
2.20 
2.00 
1.60 
1.40 
1.40 
2.40 
1.40 
2.00 
2.00 
2.00 
3.00 

Level 5 I 
----------------

2.50 
2.30 
2.00 
4.50 
2.50 
2.30 
4.60 
5.00 
2.50 
2.50 
2.50 
2.50 
5.00 
3.30 
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9E 
EXPLOSIVES RETENTION TIME DATA TABLE 

ab Name: SWL-TULSA Case No.: TOLTEST SDG No.: 38614 

Lab Code: SWOK Instrument ID: LC5 

LC Column: METASIL Date(s) ICAL Analyzed: OS/22/99 OS/23/99 

RT OF ICAL STANDARDS 
COMPOUND Level 1 Level 2 Level 3 Level 4 Level 5 

------------------------- --------- --------- --------- --------- ---------------------------------- --------- --------- --------- --------- ---------
HMX 4.63 4.62 4.63 4.62 4.61 
RDX 7.20 7.22 7.19 7.19 7.17 
TNB 6.95 6.94 6.95 6.94 6.93 
DNB 8.96 8.97 8.94 8.93 8.90 
TETRYL 11.17 11.14 11.15 11.15 11.10 
NB 10.18 10.21 10.17 10.16 10.14 
TNT 10.40 10.40 10.41 10.42 10.38 
4ADNT 14.21 14.26 14.20 14.18 14.13 
2ADNT 14.65 14.70 14.63 14.61 14.55 
26DNT 13.36 13.32 13.34 13.35 13.30 
24DNT 12.96 13.00 12.95 12.93 12.89 
2NT 0.00 0.00 0.00 0.00 0.00 
4NT 0.00 0.00 0.00 0.00 0.00 
3NT 0.00 0.00 0.00 0.00 0.00 
3,4-DNT 12.86 12.81 12.83 12.84 12.79 

I RT I RT I RT I RT I RT 
COMPOUND CCAL 1 CCAL 2 CCAL 3 1 CCAL 4 CCAL 5 

=========================================================================== 
HMX 
RDX----------------------
TNB ____________________ __ 

DNB 
TETR==YL~------------------

NB 
TN=T-----------------------
4ADNT 
2ADNT--------------------
26DNT 
24DNT--------------------
2NT ____________________ __ 

4NT 
3NT----------------------
3,4-DNT ________________ __ 

COMPOUND 

4.62 
0.00 
6.94 
0.00 

11.08 
0.00 

10.39 
0.00 
0.00 

13.30 
0.00 
0.00 
0.00 
0.00 

12.80 

RT 
CCAL 6 

0.00 
7.17 
0.00 
8.92 
0.00 

10.15 
0.00 

14.13 
14.55 

0.00 
12.91 

0.00 
0.00 
0.00 
0.00 

RT 
CCAL 7 

4.62 
0.00 
6.94 
0.00 

11.10 
0.00 

10.38 
0.00 
0.00 

13.28 
0.00 
0.00 
0.00 
0.00 

12.77 

RT 
CCAL 8 

--------------------------------------------------------------------------------------------------------------
HMX 
RDX-----------------------
TNB 
DNB----------------------

0.00 
7.22 
0.00 
8.96 

4.64 
0.00 
6.96 
0.00 

FORM IX 

0.00 
7.21 
0.00 
8.94 

0.00 
7.22 
0.00 
8.97 
0.00 

10.21 
0.00 

14.28 
14.71 

0.00 
13.00 

0.00 
0.00 
0.00 
0.00 

4.64 
0.00 
6.96 
0.00 

11.19 
0.00 

10.43 
0.00 
0.00 

13.37 
0.00 
0.00 
0.00 
0.00 

12.86 

1.70 



9E 
EXPLOSIVES RETENTION TIME DATA TABLE 

"',ab Name: SWL-TULSA Case No.: TOLTEST SDG No.: 38614 

-Lab Code: SWOK Instrument ID: LC5 

LC Column: METASIL Date(s) ICAL Analyzed: OS/22/99 OS/23/99 

COMPOUND 
RT 

CCAL 6 
RT 

CCAL 7 
RT 

CCAL 8 
======================================================= 

TRYL 

T 
DNT 
DNT 
DNT 
DNT 

TE 
NB 
TN 
4A 
2A 
26 
24 
2N 
4N 
3N 
3, 

T 
T 
T 
4-DNT 

COMPOUND 
--------------------------------------------------
HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 
3,4-DNT 

0.00 
10.18 

0.00 
14.22 
14.68 

0.00 
12.98 

0.00 
0.00 
0.00 
0.00 

AVG RT 
------------------

4.62 
7.19 
6.94 
8.94 

11.14 
10.17 
10.40 
14.20 
14.63 
13.33 
12.95 

0.00 
0.00 
0.00 

12.82 

11.18 
0.00 

10.42 
0.00 
0.00 

13.34 
0.00 
0.00 
0.00 
0.00 

12.84 

STD DEV -------------------
0.010 
0.021 
0.010 
0.027 
0.039 
0.028 
0.018 
0.058 
0.064 
0.033 
0.042 
0.000 
0.000 
0.000 
0.033 

FORM IX 

3X 

0.00 
10.16 

0.00 
14.18 
14.62 

0.00 
12.94 

0.00 
0.00 
0.00 
0.00 

STD 
------------------

0.030 
0.064 
0.030 
0.080 
0.116 
0.084 
0.054 
0.174 
0.193 
0.098 
0.127 
0.000 
0.000 
0.000 
0.099 

RT WINDOW 
--------------------------------------

4.59 - 4.65 
7.13 - 7.25 
6.91 - 6.97 
8.86 - 9.02 

~1.02 - 11.26 
10.09 - 10.25 
10.34 - 10.45 
14.02 - 14.37 
14.44 - 14.82 
13.23 - 13.43 
12.82 - 13.08 

0.00 - 0.00 
0.00 - 0.00 
0.00 - 0.00 

12.72 - 12.92 
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CONT EX. 

(352D8) 
SEP·F 
(3510~) 

SHAKER 

SONC. ~ 

(355:1) 

SOXHLET 

RUSH 
SV ... PCB i OTHER 

xxxxx 000792 
I 

REEXTRACT TCLP ::JXIN SAMPLE EXTRACTION L\ 

SA TCH: 990521SA SWLO I~I 
SOlITHW[ST tAnORATORY OF OKLAHOMA, INC. ... 

EXTRACT DATE99-05-21 13.30 

4:: !.v o"'-J / o'~>! o~ 
~ I ~ t Q Q ~ ~ . §' ~ f ~ ~ ,/;t / A.."'" ;:: I 

SAMPLE 10 
(EPISODE #1 

CLIENT 

CASE 

. Page: 2 of 2 j 
~ _i~;~:;;~~:~:.I~ _. _~- ._ 

;y! J:" ".;j (j ,,<'; ,,<,;! .;j ,,"- . U ! "U , (f / ",-' !;<1. .:. / ~ , ~ / 
,,;s / ,,-' £:? st<;;' ~ U" U ,t ! o~ .;j; q o~ I q o~ / ~ ! o,t! ~'.:,' 'oj J:" # I ~ #1 

,,~ $~ • $? j J ~~ ;' ~~.;j / ~ t<:. ~ V / ~ v/I".. <1.q;' .;j ~ ,_" ~ "- Jl '> Qff 
~ I ~ .l. I '" A:. ~ 0,' u 0 ~ 0 '!!o.I 0 ~ ~ !"'J .:::s '" ~ .....:00:;;-

// o· / ~ / 0·; N'( .rOOf J / J / ",if ",,oj "! ~.I?Jf./ 0; •• /i "all 
._l % g 1(g)emIJml .ml: ml J ml J _mL.! ml ..In lNt JlL. I uL. l ___ .~( L_ -,-;-- - - ------ -- .. _--_. __ .-

38614.121NT I TOLITST 05/2011999 10:42 
GC200 BIOS06108091 - - --+----.--.~--.- ----------

38614 131" Illlll" 05120/1999 10:42 
GC200 ._ __ ____ ~ ______ ~ __ BIOS06108091FU . 
38614.141NT TOLTIST 05/20/1999 10:42 

· GC200 BIOS06108092 1---· --or' .- - -.. ~----.--
: 38614.151NT i TOLITST 0512011999 10:42 

GC200 I __. BlOS06!08093 
38614.161 NT I TOlTEST 05/201t999 10:42 
GC200 i BIOS06I08111 

1 TOLITST . 
--- ----- -- -

: 38614.l7INT 
I GC200 
I 

I 38614.181NT 
• GC200 

I 
I 

05120/1999 10:42 
BIOS06I08112_ ... _ 

'1 TOLTrST - 05/20/1999 10:42 
BIOS06108113 

! 

1 _ 

f~----

WEIGHING: 

I CLEANUP: 

-+-----------+--~-.- --

i 
J __ 

mm 
I i 

GS - : EXTRACTION: GS _. : F~ORISILc. 

KD: _ -. c- -._ -:::~-_ 
BLOWDOWN: _ 

'P/: - __ -=- -ce.:::' -.:j. 
· SURR. QG .. SPlKER:.SIt. -. -rV.ERIFIER: __ . ___ .G.l ___ l_ , --- - - .--- .... ------ - ----------------t-
· I 
: M~SPtK~II: )11-== VERI fIE/!: _~-:-GS:_ j 
i W ,: 
I SuennED BY: REVIEWED BY: i 

: ~~~ 

Sil 

Sil 

S/l 

Sil 

Sil 

Sil 

SIL 

I 
I 

, i '[ 
27.29 1.5 2.13 1-1 _.1' 
23.14 ! 1.6 210 

3301 1.4 204 

24.56 I 6 2 09 I 
25.09 1.6 210 

1604 . 1.B 

i 23 72 : I 6 

2.15 

2.16 

f 
I 

._1 

__ Inoma: 

I 

I -

- 1 I FLORISIL CARTRIDGE #: 

I I 
GPC COLUMN #: 

SURROGATES 10 CONC #: 5· 143 

MATRIX SPIKE SOUD/CONC IIsl: 5·158 

, V-Uo t£~o 
1 sop· METHOD I : SWL·OP· { Rev. T 

10.0 

10.0 

10.0 

! 10.0 

10.0 

10.0 
1--
110.0 
I 
! 

r 

i 

1000 

1000 

1000 

11000 
I 

I 
_I 

1000 

1000 

1000 

--1'
__ L 



CONT EX. ... 

:5208) 
SEP·F 

:510~) 

SHAKER 

SONC. 

:3:S0) 

SOXHLET 

SAMPLE 10 
IEPISODE 6' 

l'l RUSH 
sv .• PCB OTHER 

xxxxx 000792 

CLIENT 

REEXTRACT TCLP ')XIN 

BATCH: ;~JS21SA 

EXTRACT DATE:9·05·21 1330 

,;: 
~ 

" . 
g-

'" 9.~ 

~ 
"V' / 

~ " ~ 
,,~~ J' P ",J7 ~~ 
c.," kj. t-V' v~, O~ 

0' . S I &~V'/ ~V' ~~/ ~ 
~/ .l..,'~A:./"'~/ '-' 

<II> / Q~ / V' 0'/0' .:,.0/ ~ 

SAMPLE EXTRACTION L( 

sw I~~' I 
SOlITIiWEST L LO ABORATORY OF OKLAIIOMA.INC. 

o~ r1 o~ 
~ ~ q, ,,~ q, ~.' ~ 

J...4., ;' U , « ..... u ~.J....'" I q ~ V' I ,.. / 

~ / ""o-<i!'/ ""o-<i!' ..... ov~/ ~ I ..... j " ~#. ~#I 
<;;'/;'v ;'v/ ,," .. q,<I:'SIrZ'1 " ~/ ",QV"'oQI<"1 

q,v / 00'-/ Oo~/ .... 0 / ~.O'/S!I ~/ Sj"~ (j~' 

% ~ j(g)-ml. ml_! ml 
COl ,<V~/ ,<"'~/ / ,<"~/C; ""/ "(QJv ,\"v! 

ml . ~ ml __ L __ ml mL_J mL ..1.VlNl .. uL __ ..L...JJL~__ _l __ . __ 

P~ge: 1 of 2 I ~.; 

_t;I;;~::~~ ___ ~ _____ .=V' ( I CASE _ L ____ 

BL0521SA 

BB0521SA 

LC0521SA 

LD0521SA 
38614011NT 
GC200 
38614.02MS 
GC200 
3B51403HSD 
GC200 
38614.041NT 
GC200 
3B614.05INT 
GC200 
38614.061NT 

1 TOLTE5T 

TOLTE5T 
-- ---- -----~---

TOLTEST 

TOLTE5T 
! 

! TOLTE5T 

TOlTEST 
GC~ _______ ~~ ___ _ 

1 S/L 

S/L 

SIL 

SIL 

05/20/1999 10:42 
BI05Q611lliQ31 S/L 

05/20/1999 10:42 
M~6108031 ___ SIL 

05/20/1999 10:42 
BI0506108031 ! S/L 

1 05/20/1999 10:42 
, BIQ~06!Q~L S/L 

05/20/1999 10:42 
BI0506108033 S/L 

- -t----------
05/20/1999 10:42 

_JJ0506108051. _ S/L 

38614.07lNT TOLTE5T 05/2011999 10:42 I 
,(1(200_ _ ___ ._ BI0506108052 ~ _______ ~_I __ 

3B614 .. 0BINT TOLTE5T 05/20/1999 10:42 
GgOL__ _ 81OS06108053 _ ____ _ _ __ ~~L __ _ 

38614.091NT TOlTEST 05/20/1999 10:42 '1 
~2.QL__ 810506108071 _~ _____ .Jl~.__ . 
38614.101NT TOLTEST 05120/1999 10:42 
GC200 810506108072 S/l 
3B614.11i~T TOLTEST u5/20/i999 10:42 . :1' 

GC200 __ BIOS0610807L.~_ __ _ S!l ___ 

11.09 i 1.8 

11.09 1.8 

11.09 1.8 

22.59 ,17 

25.49 1.6 

21.99 1.6 

20.19 1.6 

19.68 1.6 

26.42 1.6 

26 86 I 1.6 

! 2694 : 1.5 

2.11 

2.06 

12.08 

1207 

2.02 

2.00 

2.00 
I 

220 
1 

I 2.15 

2.02 

2.00 

2.05 

2.20 

2.12 
I 
j 2.02 

IN IAl [tJ@Wla· 
WEIGHING: GS ; EXTRACTION:. GS. _: FLORISIL: 

I 
: FLORISIL CARTRIDGE II: 

i 
GPC COLUMN #: CLEANUP: i KD: - -i 

: I 
-j TV: -.C-:"_:: __ - __ [ __ _ 

_ ~VERIFIER: ____ GS._ ... __ 
-1--~----~ ----------- ---. 

MA'N~~KER: SHJ YERIF~!"_=_".Gs. j. 
WI, 

SUB~ED BY: ' 'IEVIEWED BY: : 

-,z~~\ 

SURROG • .5PJKER:. SM 

SURROGATES 10 CONC II: 5·143 

MATRIX SPIKE SOLID/CONC II.): 5-158 

BLOWDOWN: 

i I SOP· METHOD II : SWL·OP· ~ Re" 

i 
-j 
I 

I 
I 

j 

Y,/l) 

-1--
t· 
I , 
I 

.- -- r- -T--

10.0 1000 _~ . 

10.0 1000 \ 

10.0 500 1000 I 
10.0 500,1000 I 

i 10 0 
I 

10.0 

, 10.0 

I 10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

110~ 

IN 

I 
I 

500 

500 

i -

1000 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

I 

UO~O .1. I 
~ - 1_-







~ 
t 
~ 
,. , 
; 

~ 

, 
~ 

~ 

1lJl"~1, INC •.. . 1?·15:. 12th St., P.O. Box 2186, Toledo, OH 43603-2186; Voice (419) 241-7175, Fax (419)'321-6259 p (0 -:;2"?:>I 
ShiP-To Address: AnN: RECEIVING LAB, 1810 N. 12th St., Toledo, OH 43624-1304; Voice (419) 241-7175, Fax (419) 241-1808 
Sent From: 0 Corporate 0 Plymouth tl Monroe 0 Pittsburgh o Other ~ 'I 

Project No.: '3732 '-I ' Client: I 
P.O. No.: Project/Location: 11/ 5 W (. (rtH1", 13 .. o.fcHI ,.kt II 
Project Mgr.: Sampler's Name I IJ\ \ '0 ~ 
Phone No. " Sampler's Signature Ii ~ j :, 

Item srIfle Date Tune Sample IJ <V No. Sampled Sampled Type Matrix Location 

11&10 rrlO!~ 

7/iiqq (tJl11pdSt f()/u II1h :s SAM j,~ hrcJlOJ1 I 1 1300 G ,/ 00 _031 I 
i~ /'l1or;L I 

~ I 2 
,Q:) 032 Isd 

3 
pv mofr..l 

y 111 
00 D~~ lIs 0] 

tv' OJ;l ... 
4 

()O OSL /30'5 s- I 

5 
1VI0 (,,1-

V~ olf. 2-00 05:>2. 
6 

1l) o~· 
1309 2., z:> as-..:?d 

y\'\of~ 
7 
~ ()J~ 1:bT' .3 

; 

V\'\oK ~ - " 

s I:?q, :1 I ~ 07( " 

WIDV'"';" " 
" 

9 100 07).. 130) 2 , 
fYIO/r'" 

10 1?J1J . ) ~ 073 ... ~ 1<- c::: ....... 

Item Date / Tune 
No. 

Chain of CUS\. ,A Y Record 

25834 pageLof 2-
Parameters 

:2 >-
" Ii ~ 0 

~ 

11 !S 

j 3 taf, 
-

51 'f) J [) 

.. 

LAB USE ONLY 

0:;-~ptL 7fj~~: ITcrJXJ ) l/- f71 /(i I) Were samples delivered o in person 0 by courier 
Were samples preserved Dinfield Dinla~A I 

Item Relinquisited By: Date / Tune Received By: Date / Tune Temp of samples DC 
No. 

Did samples arrive intact and sealed? Dyes Dno DN/A 
\I Were proper containers used? Dyes Dno 

Item Relinquished By: Date 

1 
Tune Received By: Date j Tune Was container labeled properly for contents? Dyes Dno 

No. Were samples packaged properly for type of material? Dyes Dno , " Was shipping label completed properly per regulations? I 

(49 CFR1.70, etc.) Dyes Dno 
"', Item Relinquished By: Date / Tune Received By: Date / Tune 

J TATJ No. 

1_- _I 
Comments: 

• 
~ ~ .. '. -,,/ '1 

-,- - - - -,. 

ni~lTihnt;r,"' Orif'in,l nl,,~ nnp ~rr()TT'''~n;p~ ~h;nmf'nl (whitp ~ncl yellow); copy to coorclinator field files (pink) Rev. 7/97 

, 

-l, 
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f 
) 

f 
~ 
} , 
, 
t , 
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, 
l 
( 

1 
'I 

? 

1l1l1E!ilINC. 1915 N. 12th St., P.O. Box 2186, Toledo, OH 43603-2186; Voice (419) 241-7175, Fax (419) 321-6259 
J? /Q- :2- 31 Chain of Custody Record 

Ship To Address: ATTN: RECEIVING LAB, 1810 N. 12th St., Toledo, OH 43624-1304; Voice (419) 241-7175, Fax (419) 241-1808 .. 
Sent From: 0 Corporate 0 Plymouth n Monroe 0 Pittsburgh D,Other > • 

/' 

25836 Page '1- of 2-
Project No.: Client: 
1~--------~~~~4-------+-------------~----------------------~---r~------1 

P.O. No.: Project/Location: C ,.-r:( ~ 
Project Mgr.: 

Phone No. Sahtpler's Signature 

Item Sample 
No. l.O. Matrix ti, ... 

1 I~ MOi~ I_LL_ 
00 ott I f7KHt 

2 I g ID 'YI0!.2... I I " 

00 Of!:J... 
&0 mct~ 

3100 r>93 
41 g"D Mo~;2 

CO II I 
5 I IJc> )111 Ccf..l.. 

DO IJ,J 
6 I i3Io VYI 09.) 

00 1/1 ao ~o1i~ 
71C'O 113fb I _, 
8 

9 

10 

r~01 

/3 10 

IJli 

G I(~il (,jq/lfn"Cj 9f/J?P'? jrq'?t:/h ./ ( I~ 
. . , ~ \ '. 1-

? 
h 1 

2. 1 • 1 • I I I I I I I. 

LAB USE ONLY Date / Tl1J1e 
61'/"; I 

<f-19 1~i'5'" ';- Were samples delivered 0 in person 0 by.~ 
1----=l----=~~=-L=--~~=~H~~rL_=..::..:::_fj~c.::u....!::::~::::::::::.------_+_ ___ ----.l-.....:.._.I" Were samples preserved 0 in field 0 in lab if N/ A 

Received By: Date / Tl1J1e \ Temp of samples °C 

Did samples arrive intact and sealed? . 0 yes 0 no 0 N/ A 

Were proper containers used? 0 yes 0 no 

Date / Tl1J1e Was container labeled properly for contents? 0 yes 0 .to 

I 
Were samples packaged properly for type of material? 0 yes 0 no 
Was shipping label completed properly per regulations? . 

(49 CFRl70, etc.) 0 yes 0 no 

• 
Item Relinquished By: I Date ~ lIme I Received By: 
No. 

" 
Date / Tl1J1e 

Comments: I TAT I 
1 _ --

'1tm Relinquished By: Date ~ TlD\e I Received By: 
blo. 

t ~ 

• 

.'~ .111::==6"......;. 
, .~ Distribution: unginal plus one accompanies shipment (white and yellow); copy to coordinator fiela ... es (pink) Rev. 7/97 

I 



COOLER RECEIPT I SAMPLE LOG-IN SHEET 
COOLER RECEIPT I SAMPLE LOG-IN SHEET (11!>-ATI2.WB1) I SWl-GA-115 REV 5.0 I GA-11>CRLOGIN-F 

LAB NAME: SOUTHWEST LABORATORY OF OKLAHOMA 

RECEIVED BY (PRINT NAME):DON WILLIS 
-------------------------------------------------------

RECEIVED BY (SIGNATURE): __________________________ _ 

PAGE OF 

REC'O OATE 07/09/99 

TIME REC'O 09: 15 

LOGGED IN BY (SIGNATURE): LOG-IN DATE 1999-07-0909:39 

PROJECT: NSWC CRANE I 
I 

EPISODE: 39322 1 

I 

Client Sample # 

i SAMPLE DELIVERY GROUP:39322 
i 

I BIOM08200031 , Remarks 
, 1. CUSTODY SEAL(S): PresenUAbsent ! 

IntacU Broken I BIOM08200032 

2. CUSTODY SEALS NOS.: i BIOM08200033 

I BIOM08200033 

1 I BIOM08200033 

3. CHAIN-OF CUSTODY. PresenUAbsent i 
Sealed In Plastic? 

""""YIN BIOM08200051 
~ 0 : 

Taped To Lid? Yes/ No I BIOM08200052 
Properly Filled Out 

(Ink, Signed, ETC.)? Yes/ No 
I BIOM08200052FD 

4. AIRBILL AirBIU Sticker I BIOM08200053 

PresenUAbsent I BIOM08200071 
, 5. AIRBILL NO: 

811674013887 

6. COOLER CONDITIONS 
Enough Ice? 

Type of Ice? 

Type of Packing? 

Wet 

Bub 

Yes/No 

: 7. SAMPLE TAGS PresenUAbsent 

• 8. SAMPLE CONDITION: IntacU Broken"/ 

Bottles Sealed In 
Separate Plastic Bags? 

Correct Containers Used 
For Tests Indicated? 

Correct Preservative? 

Sufficient Sample? 

Labels Complete (1.0., Date, 
Time, Signature, Preservative? 

Leaking 

Yes/ No 

Yes/ No 

Yes/No 

Yes/No 

Yes/ No 

I 

I BIOM08200072 

I BIOM08200073 
i 

, BIOM08200091 

! BIOM08200092 
i 

I BIOM08200093 

I BIOM08200111 

! BIOM08200112 
i 

1 BIOM08200113 
i 

! BIOM08200113FD 
I 

! 

I 
I 
I 

I 

I 

! 

i 
I 

VOA Samples Without Bubbles? Yes/ No-

I 
! 

i 9. Does Information on Custody 

Records,Labels,Tags Agree? Yes/No"' 

10. RAD SCREEN WITH GIEGER 

! 

I 

1 

I 

I 

I 
i 
I 
I 
! 

I 
I 

I 
: 

: 
i 

! 

I 

I 
I 

! 

I 
! 

i 
I 
I 

I 

! 

: 

I 
I 

! 

I 
I 
I 

Sample I Assigned 
ACID/ 

REMARKS: 

pH 
BASE 

CONDITION 

F;ction I LAB# I Cooler 1.0. Check 
LOT# 

OF SAMPLE 

SHIPMENT, ETC. I 
F9322.01 17/9/99 

I 
N 4DEGC 

I 

f9322.02 1 N 
I i 

F9322.03 I N 1 
I 

F9322.04 i N I 

F9322.05 N 

F9322.06 N 1 
I 

p9322.07 I 

I 
N 

i 
F9322.08 N 

I I 
139322.09 

I 
N I 

i I 

9322.10 ! 
i 

N I 

I 

F9322.11 I 
I 

N 
I I 

9322.12 I I N 
I 

1 

139322.13 N I 
I 

I 

I I ! I 

r9322.14 
i 

N I ! 
i I : 

~9322.15 I 

I N I ! 
I I 

p9322.16 
I 

N I 

I I i 

~9322.17 i I 
N i 

I I ! I 

139322.18 : 
I 

N 
! I 

I 

9322.19 
I 

N I I 

I I 

I I ! 

I 
! i 
! I 

! 
! 

I i 

1 
i I 

I i 1 
I I i I I i ! 

COUNTER? Yes/No~i ------------------~--------t---------~--+_--------_+------------~ 
11. P.O. Called? YeS/No!~ ____________ ~ ____ ~ ________ ~ ________ ~ __ ~ ________ ~ ____________ ~ 

• Contact PO and attach record of resolution 

@ Sample Fractions: B=SV GCIMS, V= VOA GCIMS or GC, P=Pesticide,H=Herbicide, D=Dioxin, A=Air, 1=lnorganics, C=Cyanide, M=Metals, R=Radiochemistry 

- Note samples with bubbles under remarks section. 



CONTRACT 

PROJECT 

SDG NO 

SOUTHWEST LABORATORY OF OKLAHOMA 
1700 West Albany, Suite N Broken Arrow, OK 74012 

918-251-2858 

TOLTEST 

NSWC CRANE 

39322 

SDG NARRATIVE 
August 27, 1999 

EPISODE(S): 39322 

EXPLOSIVE FRACTION 

This SDG consisted of 17 soil samples with applicable MS and MSD 
for the explosive analysis. The samples, blanks and spikes were 
~xtracted and analyzed according to EPA protocol, SW-846, method 8330, 
rtEV. a, 1994. 

For soil samples, the percent moisture is determined by drying 
them at 105 0 C at the time of receipt. Additional portion of the 
samples is air-dried prior to analysis. The results are reported on 
the basis of the air-dried samples. For high-level water samples, 
direct injection method is used. For low-level water samples, salting 
out method is used. All of the extracts are diluted by a factor of two 
prior to analysis according to method 8330. The extracts are diluted 
in order to be the same consistency as the Mobile Phase. 

"P" flags were used when the appropriate compound with sufficient 
response exceeded 40% deviation, possibly due to interference in the 
quantitation or confirmation columns. 

1 



SOUTHWEST LABORATORY OF OKLAHOMA 
1700 West Albany, Suite Ai Broken Arrow, OK 74012 

918-251-2858 

CASE SUMMARY: 

Blank(s) : No problems. 

Surrogate(s): No problems. 

Matrix Spikes: 
laboratory QC 
BIOM08200033MSD. 
these samples. 

HMX, RDX, Tetryl, 4ADNT and 2NT were out of the 
limits in the samples BIOM08200033MS and 

RDX and Tetryl exceeded the RPD limits between 

Laboratory Control Spikes: No problems. 

HMX, RDX and TNB exceeded 15%D in the CCAL 1-081715.D. Since 
this was the ending CCAL, the associated samples were submitted. 

4ADNT exceeded 15%D in the CCAL 2-081718.D. With the exception 
of MS and MSD, this analyte was not reported in any of the 
associated samples. 

Most of the samples in this SDG were diluted further than the 
regular 2X dilution because of the high concentration of RDX. 
These dilutions were utilized as original samples for the data 
package. 

Enviroquant software was utilized to process the above samples. 
The Response Factor in the standard is calculated by dividing the 
area of each analyte by the concentration of the respective 
analyte. 

Multiplier = (final volume / extracted amount) * dilution. 

The following is an example of the calculations for RDX in the 
quantitation and confirmation column of the undiluted sample 
BIOM08200052: 

[Sample1s response (area) / mean calibration factor] * Multiplier 
= the concentration 

(156944023/279800 * 83.33 

(66593672/111400 ) * 83.33 = 

46741 ug/Kg 

49814 ug/Kg 

I') 
L 



SOUTHWEST LABORATORY OF OKLAHOMA 
1700 West Albany, Suite AJ Broken Arrow, OK 74012 

918-251-2858 

The explosives referred to in the data package by the 
abbreviations found in method 8330 are as follows: HMX (Octahydro
l,3,5,7-tetranitro-1,3,5,7-tetrazocine), RDX (Hexahydro-1,3,5-
trinitro-1,3,5-triazine), TNB (1, 3, 5-Trinitrobenzene) , DNB (1,3-
Dinitrobenzene), Tetryl (Methyl-2,4,6-trinitrophenylnitramine), NB 
(Nitrobenzene), TNT (2,4,6- Trinitrotoluene), 24DNT (2,4-
Dinitrotoluene), 26DNT (2,6-Dinitrotoluene), 2NT (o-Nitrotoluene), 3NT 
m-Nitrotoluene) , 4NT (p-Nitrotoluene) , PETN (Pentaerythritol 
tetranitrate), 2ADNT (2-Amino-4,6-dinitrotoluene), 4ADNT (4-
Amino-2,6-dinitrotoluene) . 

The laboratory utilizes the following flags where appro}?riate: 
"J" - indicates a quantitated result, which is below the quantltation 
limit, but above ~e detection limit and has been confirmed by the 
second column. "E"- indicates an out of range value, i.e., a peak 
that is off-scale or out 
of the linear calibration range of the detector. The value reported 
is not to be used. The sample must be diluted and re-run. liD II 
indicates a value derived from a secondary dilution. "UII - indicates 
~he compound that is undetected above the quantitation limit. IIX"
indicates a comment that is explained in the case narrative. 

r 
~o 
~lyd 

3 



2F 
SOIL EXPLOSIVES SURROGATE RECOVERY 

',ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 39322 

LC Column(l): CARBOSORB 

page 1 of 1 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

CLIENT 
SAMPLE NO. 

--------------------------------------------
BL0709SF 
LC0709SF 
LD0709SF 
BIOM08200072 
BIOM08200073 
BIOM08200091 
BIOM08200092 
BIOM08200093 
BIOM08200111 
BIOM08200112 
BIOM08200051 
BIOM08200113FD 
BIOM08200052 
BIOM08200052FD 
BIOM08200053 
BIOM08200071 
BIOM08200113 
BIOM08200033MS 
BIOM08200033MSD 
BIOM08200031 
BIOM08200032 
BIOM08200033 

Sl = 3,4-DNT 

Sl 1 TOT 
%REC # OUT 
------------ ---

88 0 
113 0 
104 0 

92 0 
95 0 
84 0 
86 0 
70 0 
70 0 
70 0 
71 0 
80 0 
82 0 
78 0 
83 0 
72 0 
92 0 
61 0 
66 0 

114 0 
96 0 
86 0 

--
--
--
--
--
--
--
--

QC LIMITS 
(60-140) 

# Column to be used to flag recovery values 
* Values outside of QC limits 
D surrogate diluted 

FORM II 



3H 
SOIL EXPLOSIVES LABORATORY CONTROL SPIKE RECOVERY 

~ab Name: SWL-TULSA Case No.: TOLTEST 

LCS sample NO.: LC0709SF 

SPIKE LCS 
ADDED CONCENTRATION 

COMPOUND (ug/Kg) (ug/Kg) 
-------------------------- --------- --------------------------------------- --------- -------------

HMX 9500 9400 
RDX 9500 9730 
TNB 9500 9100 
DNB 9500 9220 
TETRYL 9500 10200 
NB 9500 9510 
TNT 9500 9620 
4ADNT 9500 9630 
2ADNT 9500 9010 
26DNT 9500 8530 
24DNT 9500 9400 
2NT 9500 7820 
4NT 9500 9350 
3NT 9500 9380 

# Column to be used to flag recovery values 

, Values outside of QC limits 

spike Recovery: o out of 14 outside limits 

comments: 

page 1 of 1 FORM III 

LCS 
% 

REC # ------------
99 

102 
96 
97 

107 
100 
101 
101 

95 
90 
99 
82 
98 
99 

SDG No.: 39322 

QC. 
LIMITS 

REC. 
------------
57-137 
77-113 
64-125 
82-118 
23-124 
69-143 
75-118 
60-140 
60-140 
78-117 
74-126 
78-123 
79-125 
78-121 



3H 
SOIL EXPLOSIVES LABORATORY CONTROL SPIKE RECOVERY 

~ab Name: SWL-TULSA Case No.: TOLTEST 

LCS Sample NO.: LD0709SF 

SPIKE LCS 
ADDED CONCENTRATION 

COMPOUND (uqIKq) (uqIKq) 
-------------------------- --------- --------------------------------------- --------- -------------

HMX 9500 8680 
RDX 9500 8910 
TNB 9500 8320 
DNB 9500 8560 
TETRYL 9500 8920 
NB 9500 8800 
TNT 9500 8960 
4ADNT 9500 8930 
2ADNT 9500 8330 
26DNT 9500 8380 
24DNT 9500 8460 
2NT 9500 7660 
4NT 9500 8010 
3NT 9500 8550 

# Column to be used to flag recovery values 

~ Values outside of QC limits 

Spike Recovery: o out of 14 outside limits 

Comments: 

page 1 of 1 FORM III 

LCS 
% 

REC # ------------
91 
94 
88 
90 
94 
92 
94 
94 
88 
88 
89 
81 
84 
90 

SDG No.: 39322 

QC. 
LIMITS 

REC. 
------------
57-137 
77-113 
64-125 
82-118 
23-124 
69-143 
75-118 
60-140 
60-140 
78-117 
74-126 
78-123 
79-125 
78-121 



3F 
SOIL EXPLOSIVES MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

~ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 39322 

Matrix spike - Client Sample NO.: BIOM08200033 

SPIKE SAMPLE MS MS QC. 
ADDED CONCENTRATION CONCENTRATION % LIMITS 

COMPOUND (ug/Kg) (ug/Kg) (ug/Kg) REC # REC. 
------------------------ --------- ------------- ------------- ------ ------------------------------ --------- ------------- ------------- ------ ------

HMX 9050 0 11000 122 54-128 
RDX 9050 21800 26400 51* 66-109 
TNB 9050 0 6350 70 57-130 
DNB 9050 0 7580 84 74-122 
TETRYL 9050 0 0 0* 32-119 
NB 9050 0 8000 88 70-135 
TNT 9050 0 5780 64 44-124 
4ADNT 9050 0 21300 235* 60-140 
2ADNT 9050 0 8510 94 60-140 
26DNT 9050 0 8080 89 58-125 
24DNT 9050 0 7620 84 59-120 
2NT 9050 0 6880 76* 79-124 
4NT 9050 0 9100 100 74-128 
3NT 9050 0 9210 102 79-121 

page 1 of 2 FORM III 



3F 
SOIL EXPLOSIVES MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

'Iab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 39322 

Matrix Spike - Client Sample NO.: BIOM08200033 

SPIKE MSD 
ADDED CONCENTRATION 

COMPOUND (ug/Kg) (ug/Kg) 
------------------------ --------- ------------------------------------- --------- -------------

HMX 8640 13800 
RDX 8640 41800 
TNB 8640 7310 
DNB 8640 8580 
TETRYL 8640 109 
NB 8640 7730 
TNT 8640 5380 
4ADNT 8640 20800 
2ADNT 8640 8180 
26DNT 8640 7640 
24DNT 8640 7520 
2NT 8640 6580 
4NT 8640 8570 
3NT 8640 8930 

~ Column to be used to flag recovery values 

A Values outside of QC limits 

RPD: 2 out of 14 outside limits 
spike Recovery: 9 out of 28 outside limits 

Comments: 

page 2 of 2 FORM III 

MSD 
% 

REC # ------------
159 * 232 * 84 

99 
1 * 90 

62 
241 * 95 

88 
87 
76 * 99 

103 

% QC LIMITS 
RPD # RPD REC. 

------ ------ ------------ ------ ------
22 30 54-128 
45 * 30 66-109 
14 30 57-130 
12 45 74-122 

200 * 30 32-119 
3 35 70-135 
7 30 44-124 
2 40 60-140 
4 40 60-140 
6 35 58-125 
1 35 59-120 
4 35 79-124 
6 35 74-128 
3 35 79-121 



4C CLIENT SAMPLE NO. 
EXPLOSIVES METHOD BLANK SUMMARY 

BL0709SF 
~ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 39322 

Lab Sample ID BL0709SF 

Matrix: (soil/water) SOIL 

Date Extracted: 07/09/99 

Date Analyzed (1): 08/14/99 

Time Analyzed (1): 1126 

Instrument ID (1): LC3 

LC Column ID (1): CARBOSORB 

Lab File ID : 3 081249 

Extraction Method : SONC 

Date Analyzed (2): 07/31/99 

Time Analyzed (2): 0242 

Instrument ID (2): LC2 

LC Column ID (2): METASIL 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES AND gc'S: 

01 
02 
03 
04 
OS 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

Comments: 

page 1 of 1 

CLIENT 
SAMPLE NO. 

--------------------------------------------
LC0709SF 
LD0709SF 
BIOM08200072 
BIOM08200073 
BIOM08200091 
BIOM08200092 
BIOM08200093 
BIOM08200111 
BIOM08200112 
BIOM08200051 
BIOM08200113FD 
BIOM08200052 
BIOM08200052FD 
BIOM08200053 
BIOM08200071 
BIOM08200113 
BIOM08200033MS 
BIOM08200033MSD 
BIOM08200031 
BIOM08200032 
BIOM08200033 

LAB DATE DATE 
SAMPLE ID ANALYZED 1 ANALYZED 2 

-------------- ---------- ------------------------ ---------- ----------
LC0709SF 08/14/99 
LD0709SF 08/14/99 
39322.11 08/17/99 07/31/99 
39322.12 08/17/99 07/31/99 
39322.13 08/17/99 07/31/99 
39322.14 08/17/99 08/16/99 
39322.15 08/17/99 08/16/99 
39322.16 08/17/99 08/16/99 
39322.17 08/17/99 08/16/99 
39322.06 08/17/99 08/16/99 
39322.19 08/17/99 08/16/99 
39322.07 08/17/99 08/16/99 
39322.08 08/17/99 08/16/99 
39322.09 08/17/99 08/16/99 
39322.10 08/18/99 07/31/99 
39322.18 08/18/99 08/16/99 
39322.04MS 08/18/99 
39322.05MSD 08/18/99 
39322.01 08/17/99 08/16/99 
39322.02 08/17/99 08/16/99 
39322.03 08/17/99 08/16/99 

FORM IV 



1D CLIENT SAMPLE NO. 
EXPLOSIVES ANALYSIS DATA SHEET 

BIOM08200073 
~ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 39322 

Matrix: (soil/water) SOIL Lab Sample ID: 39322.12 

Sample Amt: 2.0 G % Moisture: 34.3 Date Received: 07/09/99 

Date Extracted: 07/09/99 

Date Analyzed: 08/17/99 

Extraction Volume: 10 ML 

Extraction Method: SONC 

GPC Cleanup: (Y/N) N Dilution Factor: 2.0 

CAS NO. COMPOUND CONCENTRATION UNITS: UG/KG Q 

2691-41-0-------HMX 3600 
121-82-4--------RDX 12200 
99-35-4---------TNB 250 
99-65-0---------DNB 250 
479-45-8--------TETRYL 650 
98-95-3---------NB 260 
118-96-7--------TNT 1120 
1946-51-0-------4ADNT 425 
35572-78-2------2ADNT 250 
606-20-2--------26DNT 260 
121-14-2--------24DNT 250 
88-72-2---------2NT 250 
99-99-0---------4NT ~5o... 
99-08-1---------3NT 250 

surrogate amount spiked 2000.00 

FORM I 

U 
U 
U 
U 
P 

U 
U 
U 
U 
U 
U 



Quantitation Report 

F:\HPCHEM\LC3\DATA\3 0817\3 081712.D 
17 Aug 1999 18:22 
39322.12 
BIOM08200073 
EVENTS.E 

Vial: 
Operator: 
Inst 
Multiplr: 

12 
TLM 
LC3 
10.0000 

Data File 
Acq On 
Sample 
Mise 
IntFile 
Quant Time: Aug 18 9:32 1999 Quant Results File: 200SH17.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Compound 

F:\HPCHEM\LC3\DATA\3 0817\200SH17.M 
- F:\HPCHEM\LC3\DATA\3 0817\ 

Wed Aug 18 09:17:21 1999 
Initial Calibration 

200ul 
CARBOSORB 

R.T. Response 

Surrogates/System Monitoring Compounds: 
7) S 3,4-DNT 18.34 62477254 

Target Compounds: 
1) HMX 5.96 92230441 
2) RDX 8.98 366944805 
3 ) TNB 0.00 0 
4) DNB 0.00 0 
5) TETRYL 0.00 0 
6) NB 0.00 0 
8) TNT 19.07 55548852 
9) 4ADNT 20.43 20217071 

-,-0) 2ADNT 21.66 6733818 
11) 26DNT 0.00 0 
12) 24DNT 24.01 407159442 
13) 2NT 26.95 773861981 
14) 4NT 29.85 461515936 
15) 3NT 0.00 0 

ug/Kg Curve 

1897.6 m A 

3596.6¥ m A 
12169.6.,. m A 

N.D. A 
N.D. A 
N.D. A 
N.D. A 

1124 . 8~ (' m A 
425.0.lJl,. m A 
132.9- m A 

N.D. A 
6250.1- m A 
28438.5-mE A 
b-s.e.&8 • ~~.mE A 

N.D. A 

--------------------------------------------------------------------·----6?--
Curve Types : A=Average L=Linear P=Power Q=Quadratic/ ~ 
(W)= Outside RT Window (E)= > High cal. std. (m)=manual into 
3 081712.D 200SH17.M Wed Aug 18 10:29:37 1999 Page 1 



Data File 
Acq On 
Sample 
Misc 
IntFile 
Quant Time: 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Response 

13000000 

I 2800000 

2600000 

2400000 

2200000 

2000000 

1800000 

1600000 

1400000 

1200000 

1000000 

800000 

600000 

I 400000 

200000 

o 

·200000 

-400000 

iTime 2.00 4.00 

Chromatographic Report 

F:\HPCHEM\LC3\DATA\3_0817\3_081712.D 
17 Aug 1999 18:22 
39322.12 
BIOM08200073 
EVENTS.E 

Vial: 
Operator: 
Inst 
Multiplr: 

Aug 18 9:32 1999 Quant Results File: 200SH17.RES 

F:\HPCHEM\LC3\DATA\3 0817\200SH17.M 
- F:\HPCHEM\LC3\DATA\3 0817\ 

Wed Aug 18 09:17:21 1999 
Multiple Level Calibration 

200ul 
CARBOSORB 

III 

'" .; 

TIC: 3_081712.0 

;l!j 
.; ... 

on 

'" cD 
N 

12 
TLM 
LC3 
10.0000 

~ .. ~L-J-~--

6.00 

!Z ...... ... 
~ q .... ~ ~ ~ ... ... 

8.00 P:'10:00 1'2;0'0 '14;00 16;00' '18;~0 ~ 20;~0' -:2;0'0 i4~00 '26;00~'28;00 3~:00 '3' ;00' 

3 081712.D 200SH17.M Wed Aug 18 10:29:52 1999 Page 2 



Quantitation Report 

Data File F:\HPCHEM\LC2\DATA\2 0730\2 073045.0 
Acq On 31 Jul 1999 08:21 
Sample 39322.12 

Vial: 45 
Operator: KG 
Inst LC2 

Mise BIOM08200073 Multiplr: 10.0000 
IntFile EVENTS.E 
Quant Time: Aug 2 15:12 1999 Quant Results File: 200SG29C.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Compound 

F:\HPCHEM\LC2\DATA\2 0730\200SG29C.M 
- F:\HPCHEM\LC2\DATA\2 0729\ 

Sun Aug 01 11:14:08 1999 
Initial Calibration 

100ul 
METASIL 

R.T. Response 

Surrogates/System Monitoring Compounds: 
7) SA 3,4-DNT 15.94 48700469 

Target Compounds: 
1 ) A HMX 5.21 19339005 
2) B RDX 8.21 143253793 
3) A TNB 0.00 0 
4 ) B DNB 0.00 0 
5) A TETRYL 13.85 3088143 
6) B NB 0.00 0 
8) A TNT 12.89 17061370 
9 ) B 4ADNT 17.20 3614161 

_0) B 2ADNT 17.46 1384228 
11) A 26DNT 0.00 0 
12 ) B 24DNT 0.00 0 

ug/Kg 

2156.7 

2160.2 
13860.5 

N.D. 
N.D. 

135.2 
N.D. 

579.1 
337.9 

40.0 
N.D. 
N.D. 

Curve 

m A 

m A 
m A 
d A 

A 
m A 

A 
m ."4 
m .7:.. 

m "" r. 

A 
d A 

-----------------------------------------------~-----------------------------

L=Linear P=Power Q=Quadratic/ 
(E)= > High cal. std. (m)=manual into 

64 Curve Types : A=Average 
(W)= Outside RT Window 
2_073045.0 200SG29C.M Mon Aug 02 15:27:06 1999 Page 1 



Chromatographic Report 

Data File F:\HPCHEM\LC2\OATA\2 0730\2 073045.0 
Acq On 31 Jul 1999 08:21 -
Sample 39322.12 
Misc BIOM08200073 
IntFile EVENTS.E 

Vial: 45 
Operator: KG 
Inst LC2 
Multiplr: 10.0000 

Quant Time: Aug 2 15:12 1999 Quant Results File: 200SG29C.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

.Response 
I -I 

. 15000001 

1400000 ~ 
I 
i \ 

• 1300000] Iii! 

i I 

: 1200000;! 
, )1 

1100000;1 
Ii 
I 

, 1000000, 

i 900000j 

800000; 
, 
I 
j 

700000~ 

1 
600000 

500000 

! 

400000'1' 

300000 

2000001 
I 
1 

1000001 

01 

-1000001 

-2000001 
I 

/. 
I 

! 

F:\HPCHEM\LC2\OATA\2 0730\200SG29C.M 
- F:\HPCHEM\LC2\OATA\2 0729\ 

Sun Aug 01 11:14:08 1999 
Multiple Level Calibration 

100ul 
METASIL 

TIC: 2_073045.0 

..J .... 

I 
i 

X ~ Z Z Z 
::< ~ Zl tu ~. S! S! 

, ~, .,"" I ' " I q:, , , i " ': ' !' , I "F", t;= I " I',..,.q ,- _."- ,'1'..N. 

rr"-.:i:.:.:m""-e ___ ....:5~.~00='---~6~.OO~-.!..7~.0~0~~8~.0~0_i?.9~.0~0_1~0~.0~0~1...!.1~.0~0----'.1.f.2.~0~0---.!.1==.:3.~00~~14~.OO~_1~5~.0~0~_1~6~.0~O~ 17.00 18.00 19.00 

2 073045.0 200SG29C.M Mon Aug 02 15:27:29 1999 Page 2 



Quantitation Report 

F:\HPCHEM\LC4\DATA\4 0816\4 081620.0 Vial: 20 
17-Aug-1999, 02:03:02 - Operator: JF 

Inst LC4 

Data File 
Acq On 
Sample 
Misc 
IntFile 
Quant Time: 

39322.12 
BIOM08200073 
EVENTS.E 

Multiplr: 10.0000 

Aug 17 11:00 1999 Quant Results File: 200SH16N.RES 

Method 
Title-Path 
Last Update 
Response via 

F:\HPCHEM\LC4\DATA\4 0816\200SH16N.M 
GC200 CALIBRATION - F:\HPCHEM\LC4\DATA\4 0816\ 
Tue Aug 17 10:43:15 1999 
Initial Calibration 

Volume Inj. 
Signal Phase 

Compound 

100uL 
METASIL 

Target Compounds: 
1) 2NT 
2) 4NT 
3) 3NT 

Curve Types : A=Average 
(W)= Outside RT Window 
4 081620.0 200SH16N.M 

R.T. 

0.00 
-23.31 

0.00 

Response ug!Kg 

o N.D. 
42014013 13201.7 m 

o N.D. 

L=Linear P=Power Q=Quadratic! 
(E)= > High cal. std. (m)=manual into 

Tue Aug 17 11:12:44 1999 

Curve 

A 
A 
A 

65 
Page 1 



Chromatographic Report 

Data File F:\HPCHEM\LC4\OATA\4 0816\4 081620.0 
Acq On 17-Aug-1999, 02:03:02 -
Sample 39322.12 

Vial: 20 
Operator: JF 
Inst LC4 

Misc BIOM08200073 Multiplr: 10.0000 
IntFile EVENTS.E 
Quant Time: Aug 17 11:00 1999 Quant Results File: 200SH16N.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

esponse 
100000 

95000 

90000 

85000 

80000 

75000 

70000 

65000 

60000 

55000 

50000 

45000 

40000 

35000 

30000 

25000 

20000 

15000 

10000 

5000 

o 

-5000 

-10000 

-15000 

F:\HPCHEM\LC4\OATA\4 0816\200SH16N.M 
GC200 CALIBRATION - F:\HPCHEM\LC4\OATA\4 0816\ 
Tue Aug 17 10:43:15 1999 
Multiple Level Calibration 

100uL 
METASIL 

( 

I 
\ I 

V 

(\ ... 
..; 
N 

I
Z 

~i~m~e ____ ~6=.0~0 __ -=8.~0~~1~0.~00~~12=.0~0~_1~4~.0~0 __ ~1~6.~00~~18=.0~0~~2=0~.0~0 __ ~2=2.~00~~24~.0~0 __ ~2~6~.0~0 __ ~2~8:~00~ __ 1;n 
4 081620.0 200SH16N.M Tue Aug 17 11:13:02 1999 Page 2 



1D CLIENT SAMPLE NO. 
EXPLOSIVES ANALYSIS DATA SHEET 

BIOM08200052 
~ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 39322 

Matrix: (soil/water) SOIL 

Sample Amt: 2.4 G % Moisture: 33.6 

Lab Sample ID: 39322.07 

Date Received: 07/09/99 

Date Extracted: 07/09/99 

Date Analyzed: 08/17/99 

Extraction Volume: 10 ML 

Extraction Method: SONC 

GPC Cleanup: (YIN) N Dilution Factor: 20.0 

CAS NO. COMPOUND CONCENTRATION UNITS: UG/KG Q 

2691-41-0-------HMX 10600 
121-82-4--------RDX 46700 
99-35-4---------TNB 2080 
99-65-0---------DNB 2080 
479-45-8--------TETRYL 5420 
98-95-3---------NB 2170 
118-96-7--------TNT 2080 
1946-51-0-------4ADNT 2080 
35572-78-2------2ADNT 2080 
606-20-2--------26DNT 2170 
121-14-2--------24DNT 2080 
88-72-2---------2NT 2080 
99-99-0---------4NT 2080 
99-08-1---------3NT 2080 

surrogate amount spiked 1666.67 

FORM I 

J 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 



Quantitation Report 

F:\HPCHEM\LC2\DATA\2 0817\2_081711.0 
17 Aug 1999 21:52 
39322.07 
BIOM08200052 
EVENTS1.E 

Vial: 
Operator: 
Inst 
Multiplr: 

Data File 
Acq On 
Sample 
Mise 
IntFile 
Quant Time: Aug 18 13:49 1999 Quant Results File: 200SH17.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Compound 

F:\HPCHEM\LC2\DATA\2 0817\200SH17.M 
- F:\HPCHEM\LC2\DATA\2 0817\ 

Wed Aug 18 13:41:11 1999 
Initial Calibration 

200ul 
CARBOSORB 

R.T. Response ug/Kg 

11 
KG 
LC2 
83.3330 

AUG 1 7 1999 

~ 

Curve 

Surrogates/System Monitoring Compounds: 
7 ) S 3,4-DNT 15.78 8751937 1373.8 m A 

Target Compounds: 
1) HMX 5.17 24847147 10560.5~ m A 
2) RDX 7.79W' 156944023 46736. 9-t1' m A 
3) TNB 0.00 0 N.D. A 
4 ) DNB 0.00 0 N.D. A 
5) TETRYL 0.00 0 N.D. A 
6) NB 0.00 0 N.D. A 
8 ) TNT 16.69 4877469 469.9- m A 
9) 4ADNT 16.97 2748585 705.1- m A 

~O) 2ADNT 17.87 2155692 218.1- m A 
11) 26DNT 0.00 0 N.D. A 
12) 24DNT 0.00 0 N.D. A 
13) 2NT 0.00 a N.D. A 
14) 4NT 25.23 1334269 207.0 - m A 
15) 3NT 0.00 0 N.D. A 

-----------------------------------------------~-----------------------------

L=Linear P=Power Q=Quadratic/ 
(E)= > High cal. std. (m)=manual into 

3') 
.. .I Curve Types : A=Average 

(W)= Outside RT Window 
2 081711.0 200SH17.M Wed Aug 18 16:07:22 1999 Page 1 



Chromatographic Report 

F:\HPCHEM\LC2\OATA\2 0817\2_081711.0 
17 Aug 1999 21:52 
39322.07 
BIOM08200052 
EVENTS1.E 

Vial: 
Operator: 
Inst 
Multiplr: 

Data File 
Acq On 
Sample 
Misc 
IntFile 
Quant Time: Aug 18 13:49 1999 Quant Results File: 200SH17.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Response_ 

950000 j 
900000 

850000 

800000 i 
750000 

700000 

650000 

600000 

550000 

500000 

450000 

400000 

350000 

300000 

250000 

200000 

150000 

100000 

50000 

-5000: 1 
-100000 ~ 

1 

·150000 J 

F:\HPCHEM\LC2\OATA\2 0817\200SH17.M 
- F:\HPCHEM\LC2\OATA\2 0817\ 

Wed Aug 18 13:41:11 1999 
Multiple Level Calibration 

200ul 
CARBOSORB 

en ..., ... 

TIC: 2_081711.0 

to.. 
~ 

i 
Time 

1 ~ 
2.00 4.00:1: 6.00 

2 081711.0 200SH17.M Wed Aug 18 16:08:07 1999 

... 
N 
on 
N 

11 
KG 
LC2 
83.3330 

Page 2 



Quantitation Report 

Data File F:\HPCHEM\LC2\DATA\2 0815\2 081516.0 
Acq On 16 Aug 1999 18:09 -
Sample 39322.07~ 

Vial: 16 
Operator: KG 
Inst LC2 

Misc BIOM08200052~ Multiplr: 83.3330 
IntFile EVENTS.E 
Quant Time: Aug 17 8:40 1999 Quant Results File: 200H13AC.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Compound 

F:\HPCHEM\LC2\DATA\2 0815\200H13AC.M 
- F:\HPCHEM\LC2\DATA\2 0813\ 

Tue Aug 17 08:26:59 1999 
Initial Calibration 

100ul 
METASIL 

R.T. Response 

Surrogates/System Monitoring Compounds: 
7 ) SA 3,4-DNT 15.50 3739249 

Target Compounds: 
1 ) A HMX 5.13 14505436 
2 ) B RDX 8.05 66593672 
3) A TNB 0.00 0 
4 ) B DNB 0.00 0 
5) A TETRYL 0.00 0 
6) B NB 0.00 0 
8 ) A TNT 12.57 1191830 
9) B 4ADNT 16.90 976839 
0) B 2ADNT 0.00 0 

11) A 26DNT 0.00 0 
12) B 24DNT 0.00 0 

ug/Kg 

1553.0 

14305.2 
49797.4 

N.D. 
N.D. 
N.D. 
N.D. 

345.4 
655.6 

N.D. 
N.D. 
N.D. 

AUG 1 7 1999 
~ 

Curve 

m A 

m A 
m A 

A 
A 
A 
A 

m A 
m A 

A 
A 
A 

--. -----------------------------------------------~-----------------------------

L=Linear P=Power Q=Quadraticl 
(E) = > High cal. std. (m) =manual int. 3 :-; 

Curve Types : A=Average 
(W)= Outside RT Window 
2 081516.0 200H13AC.M Tue Aug 17 09:04:31 1999 Page 1 



Data File 
Acq On 
Sample 
Misc 

Chromatographic Report 

F:\HPCHEM\LC2\DATA\2 0815\2 081516.D 
16 Aug 1999 18:09 
39322.07ldt' 
B I OMO 8 2 0 0 0 5 2.~ 
EVENTS.E 

Vial: 16 
Operator: KG 
Inst LC2 
Multiplr: 83.3330 

_ IntFile 
Quant Time: Aug 17 8:40 1999 Quant Results File: 200H13AC.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

""""'1 
600000 1 

j 
550000 

500000" 

450000 

400000 

350000 
, 

~oooot 
250000j~v 
200000 

150000 

100000 

50000 

o 

\ 

F:\HPCHEM\LC2\DATA\2 0815\200H13AC.M 
- F:\HPCHEM\LC2\DATA\2 0813\ 

Tue Aug 17 08:26:59 1999 
Multiple Level Calibration 

100ul 
METASIL 

'" o 

'" 

TIC: 2_081516.D 

o 
0> 

'" 

j ~ f-

1 
~ ~ f- 9 is 

. I 0::: ~ 00:1'. « 
rl ~, ~, ~'II~'~'~'~'TI~'~'~' ~, I~'~'~'~'~IT'~'~'~"I~'~' '~"I~'~'~'~'TI~'~'~'~! '~'~'~'71~'~'~'~'~1 '~'~'~'~I~,~P~'~'~I~'~'~' '~~I~'~'~'~'~I~~'~I~' ~, ,~, 

~i~m~e ___ 4~_0~0~~5.~00~~6~.0~0~~7~.0~0 __ 8~.~00~~9~.0~0~1~0~.0~0~1~1~.0~0~12~.OO~~1~3~_0~0~14~.0~0~1~5~.0~0-21~6.~00~~17~_0~0~1~8~.0~0-219~.~00~~Bn 

2 081516.D 200H13AC.M Tue Aug 17 09:04:45 1999 Page 2 



Quantitation Report 

F:\HPCHEM\LC4\DATA\4 0816\4 081613.D 
16-Aug-1999, 22:20:21 -
39322.07 

Vial: 13 
Operator: JF 
Inst LC4 

Data File 
Acq On 
Sample 
Mise 
IntFile 
Quant Time: 

BIOM08200052 Multiplr: 83.3330 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

EVENTS.E 
Aug 17 10:55 1999 Quant Results File: 200SH16N.RES 

F:\HPCHEM\LC4\DATA\4 0816\200SH16N.M 
GC200 CALIBRATION - F:\HPCHEM\LC4\DATA\4 0816\ 
Tue Aug 17 10:43:15 1999 
Initial Calibration 

100uL 
METASIL 

Compound R.T. Response ug/Kg 

Target Compounds: 
1) 2NT 
2) 4NT 
3) 3NT 

0.00 
0.00 

25.57 

o N.D. 
o N.D. 

758122 1831. 8 m 

Curve 

A 
A 
A 

----------------------------------------------~-----------------------------

L=Linear P=Power Q=Quadratic/ Curve Types : A=Average 
(W)= Outside RT Window 
4 081613.D 200SH16N.M 

(E)= > High cal. std. (m)=manual into 
Tue Aug 17 11:10:36 1999 

17 
Page '1. 



Chromatographic Report 

Data File F:\HPCHEM\LC4\OATA\4 0816\4 081613.0 
Acq On 16-Aug-1999, 22:20:21 -
Sample 39322.07 

Vial: 13 
Operator: JF 
Inst LC4 

Mise BIOM08200052 Multiplr: 83.3330 
IntFile EVENTS.E 
Quant Time: Aug 17 10:55 1999 Quant Results File: 200SH16N.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

rOS:~~:1 
130000 1 

1200001 
i 

110000 

100000 1 
! 
J 

90000 j 
I , 

soooo ~ 

I 
70000 j 
60000 

50000 

40000 

30000 

20000 

10000 

1 
o 

·10000 

1 
.20000

1 

I 

F:\HPCHEM\LC4\OATA\4 0816\200SH16N.M 
GC200 CALIBRATION - F:\HPCHEM\LC4\OATA\4 0816\ 
Tue Aug 17 10:43:15 1999 
Multiple Level Calibration 

100uL 
METASIL 

4_081613.o\VWD1A 

r;; 
--~-- ---- ~ -- -~""---------------~====-

I 1 ~ 
"-1T"::..:.:im.;.::e __ --=6..:..:.0'-=-0_--=s.:.::.OO=-----'1'-=-0.:.::.0"---0 _..:..12=.::.::..:00,--' ~14::.::0:.::0_'_1:..::' 6~:0:.::.0_-.:.1:.::.S.:.::.1 Oo=-' _.=20~:.:..:00=----_2~2~:0:..::0_'-.:.2::::' 4~:0:.::.0_-=-~:.::.6.:.::.1 00=--_' .=2.:..:8::=.;.011,--' --'U 8 

4 081613.0 200SH16N.M Tue Aug 17 11:10:54 1999 Page 2 



1D CLIENT SAMPLE NO. 
EXPLOSIVES ANALYSIS DATA SHEET 

BIOM08200052FD 
~ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No. : 39322 

Matrix: (soil/water) SOIL Lab Sample ID: 39322.08 

Sample Amt: 2.2 G % Moisture: 30.4 Date Received: 07/09/99 

Extraction Volume: 10 ML Date Extracted: 07/09/99 

Extraction Method: SONC Date Analyzed: 08/17/99 

GPC Cleanup: (Y/N) N Dilution Factor: 20.0 

CAS NO. COMPOUND CONCENTRATION UNITS: UG/KG Q 

2691-41-0-------HKX 20000 U 
121-82-4--------RDX 51100 
99-35-4---------TNB 2270 U 
99-65-0---------DNB 2270 U 
479-45-8--------TETRYL 5910 U 
98-95-3---------NB 2360 U 
118-96-7--------TNT 2270 U 
1946-51-0-------4ADNT 2270 U 
35572-78-2------2ADNT 2270 U 
606-20-2--------26DNT 2360 U 
121-14-2--------24DNT 2270 U 
88-72-2---------2NT 2270 U 
99-99-0---------4NT 2270 U 
99-08-1---------3NT 2270 U 

Surrogate amount spiked 1818.18 

FORK I 



Quantitation Report 

F:\HPCHEM\LC2\DATA\2 0817\2_081712.0 Vial: 12 
17 Aug 1999 22:36 Operator: KG 

Inst LC2 

Data File 
Acq On 
Sample 
Misc 
IntFile 
Quant Time: 

39322.08~ 
BIOM08200052FD~ Multiplr: 90.9090 
EVENTSl. E 
Aug 18 13:51 1999 Quant Results File: 200SH17.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Compound 

F:\HPCHEM\LC2\DATA\2 0817\200SH17.M 
- F:\HPCHEM\LC2\DATA\2 0817\ 

Wed Aug 18 13:41:11 1999 
Initial Calibration 

200ul 
CARBOSORB 

R.T. Response 

Surrogates/System Monitoring Compounds: 
7 ) S 3,4-DNT 15.86 8264436 

Target Compounds: 
1) HMX 5.18 19107374 
2 ) RDX 7.84 157308760 
3) TNB 0.00 0 
4 ) DNB 0.00 0 
5) TETRYL 0.00 0 
6) NB 0.00 0 
8 ) TNT 16.75 5376782 
9) 4ADNT 17.00 3924044 
J) 2ADNT 18.16 3524062 

11) 26DNT 0.00 0 
12) 24DNT 19.78 1449639 
13) 2NT 0.00 0 
14) 4NT 25.56 1954619 
15) 3NT 0.00 0 

L=Linear P=Power Q=Quadratic/ 

ug/Kg 

1415.2 m 

8859.3 - m 
51104.4 *' 

N.D. 
N.D. 
N.D. 
N.D. 

565.2- m 
10~e. l~-Ym 

389.0- m 
N.D. 

117.4- m 
N.D. 

330.9- m 
N.D. 

Curve Types : A=Average 
(W)= Outside RT Window 
2 081712.0 200SH17.M 

(E)= > High cal. std. (m)=manual into 
Wed Aug 18 16:08:17 1999 

Curve 

A 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

4 (\ 
Page 1 



Chromatographic Report 

F:\HPCHEM\LC2\OATA\2 0817\2 081712.0 
17 Aug 1999 22:36 -
39322.08 
BIOM08200052FO 
EVENTS1.E 

Vial: 12 
Operator: KG 
Inst LC2 
Multiplr: 90.9090 

Data File 
Acq On 
Sample 
Misc 
IntFile 
Quant Time: Aug 18 13:51 1999 Quant Results File: 200SH17.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Response_ 

950000 

900000 

850000 

800000 

750000 

700000 

650000 

600000 

550000 

500000 

, 450000 

400000 

350000 

300000 

250000 

200000 

150000 

100000 
, 

50000 \ i 

oU 
·50000 

·100000 
i 

I .150000 1 

F:\HPCHEM\LC2\OATA\2 0817\200SH17.M 
- F:\HPCHEM\LC2\OATA\2 0817\ 

Wed Aug 18 13:41:11 1999 
Multiple Level Calibration 

200ul 
CARBOSORB 

i ': 
I 
, ' 

Ii 
, , 

I: 

, I 
, ~ 

i 

I 

,: I 'i' ! 
~ i 

I
, i \ 

~ 

TIC: 2_081712.0 

I I )()( 
: ~ Q 

Time 2.00 '4.00:1: 6.00' :'00 10.00 '12:00 14:0'0 

2 081712.0 200SH17.M Wed Aug 18 16:09:04 1999 

AUG 1 7 1999 

~ 

41 
Page 2 



Data File 
Acq On 
Sample 
Misc 
Int.File 
Quant Time: 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Quantitation Report 

F:\HPCHEM\LC2\DATA\2 0815\2 081517.D 
16 Aug 199~ 18:37 - -
39322.08Dt" 
BIOM08200052FD~ 
EVENTS.E 

Vial: 17 
Operator: KG 
Inst LC2 
Multiplr: 90.9090 

Aug 17 8:41 1999 Quant Results File: 200H13AC.RES 

F:\HPCHEM\LC2\DATA\2 0815\200H13AC.M 
- F:\HPCHEM\LC2\DATA\2 0813\ 

Tue Aug 17 08:26:59 1999 
Initial Calibration 

100ul 
METASIL 

AUG 1 7 1999 

~ 

Compound R.T. Response ug/Kg Curve 

Surrogates/System Monitoring Compounds: 
7 ) SA 3,4-DNT 15.55 3690353 1672.1 m A 

Target Compounds: 
1) A HMX 5.12 14785359 15906.9 m A 
2) B RDX 8.03 62860092 51278.9 A 
3) A TNB 0.00 0 N.D. A 
4 ) B DNB 0.00 0 N.D. A 
5) A TETRYL 0.00 0 N.D. A 
6) B NB 0.00 0 N.D. A 
8 ) A TNT 12.57 1790181 565.9 m A 
9) B 4ADNT 16.79 851417 623.4 m A 
J) B 2ADNT 0.00 0 N.D. A 

11) A 26DNT 0.00 0 N.D. A 
12) B 24DNT 0.00 0 N.D. A 

-----------------------------------------------~-----------------------------
Curve Types : A=Average 
(W)= Outside RT Window 
2 081517.D 200H13AC.M 

L=Linear P=Power Q=Quadratic/ 
(E)= > High cal. std. (m)=manual into 

Tue Aug 17 09:04:55 1999 Page 1 



Chromatographic Report 

Data File F:\HPCHEM\LC2\OATA\2 0815\2 081517.0 
Acq On 16 Aug 1~~ 18:37 
Sample 39322.08VL 
Misc BIOM08200052FO~ 
IntFile EVENTS.E 

Vial: 17 
Operator: KG 
Inst LC2 
Multiplr: 90.9090 

Quant Time: Aug 17 8:41 1999 Quant Results File: 200H13AC.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

r~~l 
~ 1 

I 500000 
1 

I 
I 

450000 

400000 

150000 

100000 

50000 

o 

F:\HPCHEM\LC2\OATA\2 0815\200H13AC.M 
- F:\HPCHEM\LC2\OATA\2 0813\ 

Tue Aug 17 08:26:59 1999 
Multiple Level Calibration 

100ul 
METASIL 

.., 
o 
or; 

TIC: 2_081517.D 

I-Z l-

X X I- a Z 
I ~ 0 Z ' .... ~ 
I' "14' 'I"" I ' , , , jI', " I"" I ' , , , I ' , , , I ' ,ty , I ' , , , I ' , , , I ' ,'1 , I ' , ,"f I ' , , , I ' , , , I ' , , , 

~i~m~e __ ~4~.0~0~5~.00~~6~.0~0~7~.00~~8.~00~~9~.0~0 __ 1~0~.0~0~11~.0~0~1~2~.00~~13~.0~0~1~4.~00~1~5~.0~0~1~6.~00~1~7~.0~0~1£8.~00~1~9~.0~0 __ -n~ 

2 081517.0 200H13AC.M Tue Aug 17 09:05:10 1999 Page 2 



1D CLIENT SAMPLE NO. 
EXPLOSIVES ANALYSIS DATA SHEET 

BIOM08200113 
~ab Name: SWL-TULSA 

Lab Code: SWOR Case No.: TOLTEST SDG No. : 39322 

Matrix: (soil/water) SOIL Lab Sample ID: 39322.18 

Sample Amt: 2.3 G % Moisture: 31. 9 Date Received: 07/09/99 

Extraction Volume: 10 lolL Date Extracted: 07/09/99 

Extraction Method: SONC Date Analyzed: 08/18/99 

GPC Cleanup: (YIN) N Dilution Factor: 20.0 

CAS NO. COMPOUND CONCENTRATION UNITS: UG/KG Q 

2691-41-0-------HMX 9960 PJ 
121-82-4--------RDX 40900 
99-35-4---------TNB 2170 U 
99-65-0---------DNB 2170 U 
479-45-8--------TETRYL 5650 U 
98-95-3---------NB 2260 U 
118-96-7--------TNT 2170 U 
1946-51-0-------4ADNT 2170 U 
35572-78-2------2ADNT 2170 U 
606-20-2--------26DNT 2260 U 
121-14-2--------24DNT 2170 U 
88-72-2---------2NT 2170 U 
99-99-0---------4NT 2170 U 
99-08-1---------3NT 2170 U 

Surrogate amount spiked 1739.13 

FORM I 



Quantitation Report 

F:\HPCHEM\LC2\DATA\2_0817\2_081715.D Vial: 15 
18 Aug 1999 00:50 Operator: KG 

Inst LC2 

Data File 
Acq On 
Sample 
Mise 
IntFile 
Quant Time: 

39322.18 
BIOM08200113 
EVENTS1.E 

Mu1tiplr: 86.9560 

Aug 18 13:57 1999 Quant Results File: 200SH17.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Compound 

F:\HPCHEM\LC2\DATA\2 0817\200SH17.M 
- F:\HPCHEM\LC2\DATA\2 0817\ 

Wed Aug 18 13:41:11 1999 
Initial Calibration 

200ul 
CARBOSORB 

R.T. Response 

Surrogates/System Monitoring Compounds: 
7 ) S 3,4-DNT 15.94 9812289 

Target Compounds: 
1) HMX 5.18 22450122 
2 ) RDX 7.85 131623170 
3) TNB 0.00 0 
4 ) DNB 0.00 0 
5) TETRYL 0.00 0 
6) NB 0.00 0 
8 ) TNT 16.72 6110218 
'3 ) 4ADNT 17.26 1904777 

_ 0) 2ADNT 18.28 1153030 
11) 26DNT 0.00 0 
12) 24DNT 0.00 0 
13) 2NT 0.00 0 
14) 4NT 25.74Ji(' 2710174 
15) 3NT 0.00 0 

ug/Kg 

1607.2 m 

9956. 6.tt· fm 
40900.7ft. 

N.D. 
N.D. 
N.D. 
N.D. 

614.3- m 
509.9- m 
121.7- m 

N.D. 
N.D. 
N.D. 

438.8- m 
N.D. 

Curve 

A 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

-----------------------------------------------~-----------------------------

Curve Types : A=Average 
(W)= Outside RT Window 
2 081715.0 200SH17.M 

L=Linear P=Power Q=Quadratic/ 
(E)= > High cal. std. (m)=manual into 

Wed Aug 18 14:54:08 1999 

1 ('. ') .. ) 
Page 1 



Data File 
Acq On 
Sample 
Misc 
IntFile 
Quant Time: 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Response 
I -

I 800000 j 
i 
1 

750000 j 
I 

700000j 
I 

650000~ 

600000 ! 

550000 

500000 

450000 ~. 
1 

400000 

350000 

300000 

250000J 

200000 

150000 

100000 

50000 j \ I 
oj\J 

. ·50000 i 
: .1000001 

II I 

Chromatographic Report 

F:\HPCHEM\LC2\OATA\2 0817\2_081715.0 
18 Aug 1999 00:50 
39322.18 
BIOM08200113 
EVENTSl.E 

Vial: 
Operator: 
Inst 
Multiplr: 

15 
KG 
LC2 
86.9560 

Aug 18 13:57 1999 Quant Results File: 200SHI7.RES 

\ 

v 

F:\HPCHEM\LC2\OATA\2 0817\200SHI7.M 
- F:\HPCHEM\LC2\OATA\2_0817\ 

Wed Aug 18 13:41:11 1999 
Multiple Level Calibration 

200ul 
CARBOSORB 

co 
CD 
,..; 

TIC: 2_o81715.0 

)( )( 
=; c ~ , 

I ; 

iTime 2.00 
:;: ,g:: 

4.00 6.00 ' 8.00 20:00 22:00 24:0'0 2~:00' '28:0'0 3'0:00' '3'2:00' '3:Jot' 4 

2 081715.0 200SH17.M Wed Aug 18 14:54:50 1999 Page 2 



Quantitation Report 

F:\HPCHEM\LC2\DATA\2_0815\2 081523.D 
16 Aug 1999 22:05 
39322.18~ 
BIOM08200113~ 
EVENTS.E 

Vial: 23 
Operator: KG 
Inst LC2 
Multiplr: 86.9560 

Data File 
Acq On 
Sample 
Misc 
IntFile 
Quant Time: Aug 17 8:59 1999 Quant Results File: 200H13AC.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Compound 

F:\HPCHEM\LC2\DATA\2 0815\200H13AC.M 
- F:\HPCHEM\LC2\DATA\2_0813\ 

Tue Aug 17 08:26:59 1999 
Initial Calibration 

100ul 
METASIL 

R.T. Response 

Surrogates/System Monitoring Compounds: 
7 ) SA 3,4-DNT 15.66 3279212 

Target Compounds: 
1 ) A HMX 5.15 17907929 
2 ) B RDX 8.08 51520302 
3 ) A TNB 0.00 0 
4 ) B DNB 0.00 0 
5) A TETRYL 0.00 0 
6) B NB 0.00 0 
8 ) A TNT 12.65 1443660 
9) B 4ADNT 0.00 0 
0) B 2ADNT 0.00 0 

11) A 26DNT 0.00 0 
12) B 24DNT 0.00 0 

ug/Kg 

1421.2 

18428.5 
40200.8 

N.D. 
N. D. 
N.D. 
N. D. 

436.5 
N.D. 
N.D. 
N.D. 
N.D. 

AUG 1 fl 19 
~ 99 

\ 

Curve 

m A 

m A 
m A 
d A 

A 
A 
A 

m A 
A 
A 
A 
A 

C~~~~-;~~~~-~-~:~~~~~;~---~:~~~~~~--;:;~:~~--;:~~~~~~~~~/-----------------ll1~ 
(W)= Outside RT Window (E)= > High cal. std. (m)=manual into 
2 081523.D 200H13AC.M Tue Aug 17 09:07:20 1999 Page 1 



Chromatographic Report 

F:\HPCHEM\LC2\OATA\2 0815\2_081523.0 
16 Aug 1999 22:05 
39322 .18~ 
BIOM08200113]% 
EVENTS.E 

Vial: 23 
Operator: KG 
Inst LC2 
Multiplr: 86.9560 

Data File 
Acq On 
Sample 
Misc 
IntFile 
Quant Time: Aug 17 8:59 1999 Quant Results File: 200H13AC.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Response_ 

I 400000j 

380000~ 

3600001 
1 

340000i 

320000j 

3000001 
i 

2800001 , 
2600001 

i 240000;1, 
, I, 

Ii 
I 220000~'1 
I l' 1 , 

200000i: 
j \ 

180000j 

1600001 

140000 

120000 

100000 

80000 

60000 

40000 

20000 

·0 

·20000 

-40000 

i I -60000 

F:\HPCHEM\LC2\OATA\2 0815\200H13AC.M 
- F:\HPCHEM\LC2\OATA\2 0813\ 

Tue Aug 17 08:26:59 1999 
Multiple Level Calibration 

100ul 
METASIL 

TIC: 2_081523.0 

I 

~ime 6.00 7.00 8.00 9.00 10.00 11.00 

2 081523.0 200H13AC.M Tue Aug 17 09:07:34 1999 

ALJG 2 L 
.~ 

17.00 18.00 19.OQ 
n 
Page 2 



1D CLIENT SAMPLE NO. 
EXPLOSIVES ANALYSIS DATA SHEET 

BIOM08200113FD 
~ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No. : 39322 

Matrix: (soil/water) SOIL Lab Sample ID: 39322.19 

Sample Amt: 2.1 G % Moisture: 33 Date Received: 07/09/99 

Extraction Volume: 10 ML Date Extracted: 07/09/99 

Extraction Method: SONC Date Analyzed: 08/17/99 

GPC Cleanup: (Y/N) N Dilution Factor: 40.0 

CAS NO. COMPOUND CONCENTRATION UNITS: UG/KG Q 

2691-41-0-------HMX 27500 J 
121-82-4--------RDX 83400 
99-35-4---------TNB 4760 U 
99-65-0---------DNB 4760 U 
479-45-8--------TETRYL 12400 U 
98-95-3---------NB 4950 U 
118-96-7--------TNT 4760 U 
1946-51-0-------4ADNT 4760 U 
35572-78-2------2ADNT 4760 U 
606-20-2--------26DNT 4950 U 
121-14-2--------24DNT 4760 U 
88-72-2---------2NT 4760 U 
99-99-0---------4NT 4760 U 
99-08-1---------3NT 4760 U 

Surrogate amount spiked 1904.76 

FORM I 



Quantitation Report 

F:\HPCHEM\LC3\DATA\3 0817\3 081719.D 
17 Aug 1999 23:42 -
39322.19 
BIOM08200113FD 
EVENTS.E 

Vial: 
Operator: 
Inst 
Multiplr: 

Data File 
Acq On 
Sample 
Mise 
IntFile 
Quant Time: Aug 18 10:28 1999 Quant Results File: 200SH17.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Compound 

F:\HPCHEM\LC3\DATA\3 0817\200SH17.M 
- F:\HPCHEM\LC3\DATA\3 0817\ 

Wed Aug 18 09:17:21 1999 
Initial Calibration 

200ul 
CARBOSORB 

R.T. Response 

Surrogates/System Monitoring Compounds: 
7) S 3,4-DNT 19.02 2627518 

Target Compounds: 

ug/Kg 

1520.1 

19 
TLM 
LC3 
190.4760 

Curve 

m A 

1) HMX 5.98W' 37027744 27503.2'" m A 
2 ) RDX 9.12 131958600 83359.5.wm A 
3 ) TNB 0.00 0 N.D. A 
4) DNB 0.00 0 N.D. A 
5) TETRYL 0.00 0 N.D. A 
6) NB 0.00 0 N.D. A 
8) TNT 19.69 1740938 6""7-i-:-4 - m A 
9) 4ADNT 0.00 0 N.D. A 

10) 2ADNT 21.47 1297307 ~'6- m A 
11) 26DNT 22.85 3015501 1488.1- m A 
12) 24DNT 23.33 3460224 1011.7- m A 
13) 2NT 0.00 0 N.D. A 
14) 4NT 0.00 0 N.D. A 
15) 3NT 0.00 0 N.D. A 

-----------------------------------------------------------------------------
Curve Types : A=Average 
(W)= Outside RT Window 
3 081719.D 200SH17.M 

L=Linear P=Power Q=Quadratic/ 
(E)= > High cal. std. (m)=manual into 

Wed Aug 18 10:32:47 1999 

1 ~',: 8 
Page 1 



Chromatographic Report 

F:\HPCHEM\LC3\DATA\3_0817\3_081719.D 
17 Aug 1999 23:42 
39322.19 
BIOM08200113FD 
EVENTS.E 

Vial: 
Operator: 
Inst 
Multiplr: 

Data File 
Acq On 
Sample 
Misc 
IntFile 
Quant Time: Aug 18 10:28 1999 Quant Results File: 200SH17.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

~esponse_ 
i 

I 

I 
i 

900000 

850000 

800000 

750000 

700000 

650000 

600000 

550000 

500000 

450000 

400000 

350000 

i 
300000 ' 

250000 

200000 

150000 

100000 

50000 

0 

·50000 

·100000 j 

I 
iTime 

'I 

i: 'I , . 

\i 

:1 

, 2.bo 4.00 

F:\HPCHEM\LC3\DATA\3 0817\200SH17.M 
- F:\HPCHEM\LC3\DATA\3 0817\ 

Wed Aug 18 09:17:21 1999 
Multiple Level Calibration 

200ul 
CARBOSORB 

6.00 

N -... 

TIC: 3_o81119.0 

3 081719.D 200SH17.M Wed Aug 18 10:33:01 1999 

19 
TLM 
LC3 
190.4760 

Page 2 



Quantitation Report 

F:\HPCHEM\LC2\DATA\2_0815\2 081524.D 
16 Aug 1999 22:34 
39322.19~ 

Vial: 24 
Operator: KG 
Inst LC2 

Data File 
Acq On 
Sample 
Misc 
IntFile 
Quant Time: 

BIOM08200113FD,DL Multiplr: 190.4760 
EVENTS.E 
Aug 17 9:02 1999 Quant Results File: 200H13AC.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Compound 

F:\HPCHEM\LC2\DATA\2 0815\200H13AC.M 
- F:\HPCHEM\LC2\DATA\2_0813\ 

Tue Aug 17 08:26:59 1999 
Initial Calibration 

100ul 
METASIL 

R.T. Response 

Surrogates/System Monitoring Compounds: 
7) SA 3,4-DNT 15.64 1231253 

Target Compounds: 
1) A HMX 5.14 12643372 
2 ) B RDX 8.08 47428256 
3) A TNB 0.00 0 
4 ) B DNB 0.00 0 
5) A TETRYL 0.00 0 
6) B NB 0.00 0 
8 ) A TNT 12.58 894042 
9) B 4ADNT 0.00 0 

_ 0) B 2ADNT 0.00 0 
11) A 26DNT 0.00 0 
12) B 24DNT 0.00 0 

ug/Kg 

1168.9 

28500.3 
81065.1 

N.D. 
N.D. 
N.D. 
N.D. 

592.2 
N.D. 
N.D. 
N.D. 
N.D. 

Curve 

m A 

m A 
m A 
d A 

A 
A 
A 

m A 
A 
A 
A 

d A 

--------------
Curve Types : ~:~~~~~;~---~:~~~~~~--~:~~:~~--;:;~~~~~~~~/----------11~O------
(W) = Outside RT Window (E) = > High cal. std. (m) =manual int. 
2 081524.D 200H13AC.M Tue Aug 17 09:07:43 1999 Page 1 



Data File 
Acq On 
Sample 
Misc 

Chromatographic Report 

F:\HPCHEM\LC2\DATA\2_0815\2_081524.D 
16 Aug 1999 22:34 
39322.19~ 
BIOM08200113FD~ 
EVENTS.E 

Vial: 
Operator: 
Inst 
Multiplr: 

24 
KG 
LC2 
190.4760 

. I.ntFile 
Quant Time: Aug 17 9:02 1999 Quant Results File: 200H13AC.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

response""""! 

i I 
1 j 

. 4500001 

j 
I 

400000J 

350000 

300000 

250000 

200000 

150000 

100000 

50000 

o 

x 
::; 
I 

F:\HPCHEM\LC2\DATA\2 0815\200H13AC.M 
- F:\HPCHEM\LC2\DATA\2 0813\ 

Tue Aug 17 08:26:59 1~99 
Multiple Level Calibration 

100ul 
METASIL 

TIC: 2_081524.D 

ime 4.00 5.00 6.00 7.00 8.00 12.00 13.00 

2 081524.0 200H13AC.M Tue Aug 17 09:07:58 1999 

... 
CD 
.0 

,-. ? O·199S 

~ 

Page 2 









6E 
SOIL EXPLOSIVES INITIAL CALIBRATION : CALIBRATION FACTOR SUMMARY 

·,ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 39322 Inst. ID: LC2 

LC Column: METASIL 

COMPOUND 
------------------------------------------

HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 

------ - ----- ------------------------
3,4-DNT 

COMPOUND 
------------------------------------------

HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 

------ --- --- -------------------------
3,4-DNT 

MEAN RSD 

Page 1 of 1 

Date(s) Analyzed: 08/13/99 08/13/99 

Method: 200H13AC 

CALIBRATION FACTORS 
LEVEL 1 LEVEL 2 LEVEL 3 

------------ ------------ ------------------------ ------------ ------------
77436343 86284815 88066351 

101051580 106172042 116387347 
263644130 267351064 278236297 
373476475 408506920 421872129 
207222978 216679107 219223292 
309587380 323934152 338194084 
289072826 287499387 290059464 
115840554 117853617 137867406 
366097020 391915534 375314446 
195386180 201189344 208574904 
385206240 400821428 405505342 

------------ ------------ ------------------------ ------------ ------------
203087682 199508252 202660675 

CALIBRATION FACTORS 
LEVEL 4 LEVEL 5 MEAN 

------------ ------------ ------------------------ ------------ ------------
87074003 83636120 84499526 

116015932 117576174 111440615 
278732771 272278215 272048496 
414488932 417064429 407081777 
219054721 214631255 215362270 
337786846 336431511 329186795 
291284915 279920779 287567474 
117286603 131967371 124163110 
393001452 376189257 380503542 
211151206 204972095 204254746 
401710681 403134930 399275724 

------------ ------------ ------------------------ ------------ ------------
201820718 196130871 200641640 

FORM VI 

%RSD 
------------

5.06 
6.64 
2.44 
4.76 
2.29 
3.78 
1.56 
8.10 
3.05 
3.05 
2.02 

------------
1.43 

3.68 



7E 
EXPLOSIVES CALIBRATION VERIFICATION SUMMARY 

".ab Name: SWL-TULSA Lab Code: SWOK 

Case No.: TOLTEST SDG No.: 39322 Inst. ID: LC2 Method: 200H13AC 

LC Column: METASIL Init. Calib Date(s): 08/13/99 08/13/99 

Client Sample Nos.: EXPL3A : EXPL3B Date Analyzed 08/16/99 : 08/16/99 

Lab sample IDs L3A 6-158 : L3B 6-163 Time Analyzed : 1047 : 1115 

RT WINDOW CAL. MEAN CAL. 
COMPOUND RT FROM TO FACTOR FACTOR %D # 

--------------------------- ----- ----- ----- ---------- ---------- --------------------------------- ----- ----- ----- ---------- ---------- ------
HMX 5.16 5.08 5.18 83458222 84499526 1.2 
RDX 8.08 7.98 8.20 113099415 111440615 -1.5 
TNB 8.16 8.05 8.19 268790178 272048496 1.2 
DNB 10.53 10.40 10.68 410207541 407081777 -0.8 
TETRYL 13.35 12.97 13.47 210118674 215362270 2.4 
NB 12.12 11.95 12.31 333779963 329186795 -1.4 
TNT 12.65 12.40 12.74 283763936 287567474 1.3 
4ADNT 16.90 16.45 17.31 121528177 124163110 2.1 
2ADNT 17.18 16.72 17.60 373727958 380503542 1.8 
26DNT 16.38 15.86 16.54 201827262 204254746 1.2 
24DNT 15.69 15.39 15.97 392990509 399275724 1.6 
3,4-DNT 15.70 15.17 15.87 193942930 200641640 3.3 

QC LIMITS: RPD of amounts must be less than or equal to 15.0%. 

FORM VII 



7E 
EXPLOSIVES CALIBRATION VERIFICATION SUMMARY 

",ab Name: SWL-TULSA 

Case No.: TOLTEST SDG No.: 39322 

Lab Code: SWOK 

Inst. ID: LC2 Method: 200H13AC 

LC Column: METASIL Init. Calib Date(s): 08/13/99 08/13/99 

Client Sample Nos.: EXPL3A : EXPL3B Date Analyzed : 08/16/99 : 08/16/99 

Lab sample IDs L3A 6-158 : L3B 6-163 Time Analyzed : 1644 : 1713 

RT WINDOW CAL. MEAN CAL. 
COMPOUND RT FROM TO FACTOR FACTOR %D # 

--------------------------- ----- ----- ----- ---------- ---------- --------------------------------- ----- ----- ----- ---------- ---------- ------
HMX 5.11 5.08 5.18 86647659 84499526 -2.5 
RDX 8.03 7.98 8.20 113644168 111440615 -2.0 
TNB 8.10 8.05 8.19 269891525 272048496 0.8 
DNB 10.47 10.40 10.68 414256419 407081777 -1.8 
TETRYL 13.13 12.97 13.47 214323486 215362270 0.5 
NB 12.03 11.95 12.31 333856168 329186795 -1.4 
TNT 12.51 12.40 12.74 276426542 287567474 3.9 
4ADNT 16.61 16.45 17.31 125518806 124163110 -1.1 
2ADNT 16.88 16.72 17.60 380354923 380503542 0.0 
26DNT 16.10 15.86 16.54 203928656 204254746 0.2 
24DNT 15.52 15.39 15.97 396223998 399275724 0.8 
3,4-DNT 15.42 15.17 15.87 193821915 200641640 3.4 

QC LIMITS: RPD of amounts must be less than or equal to 15.0%. 

FORM VII 



7E 
EXPLOSIVES CALIBRATION VERIFICATION SUMMARY 

T.ab Name: SWL-TULSA Lab Code: SWOK 

Case No.: TOLTEST BOG No.: 39322 Inst. ID: LC2 Method: 200H13AC 

LC Column: METABIL Init. Calib Date(s): 08/13/99 08/13/99 

Client Sample Nos.: EXPL3A : EXPL3B Date Analyzed : 08/16/99 : 08/16/99 

Lab Sample IDs : L3A 6-158 : L3B 6-163 Time Analyzed : 2302 : 2330 

RT WINDOW CAL. MEAN CAL. 
COMPOUND RT FROM TO FACTOR FACTOR %0 # --------------------------- ----- ----- ----- ---------- ---------- --------------------------------- ----- ----- ----- ---------- ---------- ------

HMX 5.15 5.08 5.18 86284417 84499526 -2.1 
RDX 8.13 7.98 8.20 112534007 111440615 -1.0 
TNB 8.15 8.05 8.19 270172605 272048496 0.7 
DNB 10.59 10.40 10.68 416569297 407081777 -2.3 
TETRYL 13.35 12.97 13.47 213114290 215362270 1.0 
NB 12.18 11.95 12.31 334027620 329186795 -1.5 
TNT 12.65 12.40 12.74 282749429 287567474 1.7 
4ADNT 16.96 16.45 17.31 113014598 124163110 9.0 
2ADNT 17.27 16.72 17.60 393853381 380503542 -3.5 
26DNT 16.38 15.86 16.54 207688432 204254746 -1.7 
24DNT 15.76 15.39 15.97 401855968 399275724 -0.6 
3,4-DNT 15.71 15.17 15.87 194276742 200641640 3.2 

QC LIMITS: RPD of amounts must be less than or equal to 15.0%. 

FORM VII 



9D' 
SOIL EXPLOSIVES CALIBRATION STANDARD CONCENTRATION SUMMARY 

".ab Name: SWL-TULSA Case No.: TOLTEST SDG No.: 39322 

Lab Code: SWOK Injection volume = 200uL Amount Units = uq/mL 

COMPOUND 
----------------------------------------------
HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 
3,4-DNT 

COMPOUND 
--------------------------------------------

HMX#2 
RDX#2 
TNB#2 
DNB#2 
TETRYL#2 
NB#2 
TNT#2 
4ADNT#2 
2ADNT#2 
26DNT#2 
24DNT#2 
2NT#2 
4NT#2 
3NT#2 
3,4-DNT#2 

Level 1 
--------------------

0.062 
0.024 
0.019 
0.010 
0.022 
0.020 
0.016 
0.014 
0.014 
0.024 
0.014 
0.020 
0.020 
0.020 
0.029 

Level 1 
--------------------

0.070 
0.050 
0.046 
0.040 
0.090 
0.050 
0.046 
0.092 
0.100 
0.050 
0.050 
0.050 
0.050 
0.100 
0.066 

SPIKE AMOUNTS COLUMN 1 
Level 2 Level 3 Level 4 . 

--------------------
0.308 
0.120 
0.095 
0.050 
0.111 
0.101 
0.080 
0.070 
0.070 
0.119 
0.069 
0.099 
0.100 
0.100 
0.147 

--------------------
1.54 

0.598 
0.450 
0.251 
0.554 
0.503 
0.402 
0.352 
0.351 
0.596 
0.344 
0.495 
0.499 
0.499 
0.736 

------------------
3.08 
1.20 

0.900 
0.502 
1.11 
1.01 

0.804 
0.704 
0.701 
1.19 

0.687 
0.990 
0.997 
0.998 
1.47 

SPIKE AMOUNTS COLUMN 2 
Level 2 Level 3 Level 4 

--------------------
0.350 
0.250 
0.230 
0.200 
0.450 
0.250 
0.230 
0.460 
0.500 
0.250 
0.250 
0.250 
0.250 
0.500 
0.330 

FORM IX 

--------------------
0.875 
0.625 
0.575 
0.500 
1.13 

0.625 
0.575 
1.15 
1.25 

0.625 
0.625 
0.625 
0.625 
1.25 

0.825 

--------------------
1.75 
1.25 
1.15 
1.00 
2.25 
1.25 
1.15 
2.30 
2.50 
1.25 
1.25 
1.25 
1.25 
2.50 
1.65 

Level 5 
------------------

6.16 
2.39 
1.80 
1.00 
2.21 
2.01 
1.61 
1.41 
1.40 
2.38 
1.37 
1.98 
2.00 
2.00 
2.94 

Level 5 
--------------------

3.50 
2.50 
2.30 
2.00 
4.50 
2.50 
2.30 
4.60 
5.00 
2.50 
2.50 
2.50 
2.50 
5.00 
3.30 



9E 
EXPLOSIVES RETENTION TIME DATA TABLE 

"lab Name: SWL-TULSA Case No.: TOLTEST SDG No.: 39322 

Lab Code: SWOK Instrument ID: LC2 

LC Column: METASIL Date(s) ICAL Analyzed: 08/13/99 08/13/99 

COMPOUND 
--------------------------------------------------
HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 
3,4-DNT 

COMPOUND 

Level 1 
------------------

5.14 
8.06 
8.12 

10.49 
13.21 
12.07 
12.56 
16.76 
17.06 
16.15 
15.59 

0.00 
0.00 
0.00 

15.48 

RT 
CCAL 1 

RT OF 
Level 2 

------------------
5.12 
8.09 
8.10 

10.56 
13.14 
12.15 
12.51 
16.92 
17.24 
16.11 
15.74 

0.00 
0.00 
0.00 

15.42 

RT 
CCAL 2 

I CAL STANDARDS 
Level 3 

------------------
5.13 
8.11 
8.12 

10.56 
13.23 
12.15 
12.58 
16.94 
17.20 
16.21 
15.71 

0.00 
0.00 
0.00 

15.52 

RT 
CCAL 3 

Level 4 
------------------

5.13 
8.13 
8.14 

10.60 
13.21 
12.20 
12.56 
17.00 
17.31 
16.16 
15.79 

0.00 
0.00 
0.00 

15.49 

RT 
CCAL 4 

Level 5 
------------------

5.12 
8.12 
8.09 

10.58 
13.17 
12.17 
12.53 
17.00 
17.27 
16.13 
15.76 

0.00 
0.00 
0.00 

15.45 

RT 
CCAL 5 

------------------------------------------------------------------------------------------------------------------------------------------------------
HMX 
RDX-----------------------
TNB ______________________ _ 
DNB 
TET~R~Y~L-------------------

NB 
TN=T-----------------------
4ADNT 
2ADNT--------------------
26DNT 
24DNT--------------------
2NT 
4NT-----------------------
3NT 
3,4--=D=N=T~-----------------

COMPOUND 

5.16 
0.00 
8.16 
0.00 

13.34 
0.00 

12.65 
0.00 
0.00 

16.38 
0.00 
0.00 
0.00 
0.00 

15.70 

RT 
CCAL 6 

----------------------------------------------------------------------
HMX 
RDX-----------------------
TNB 
DNB-----------------------

0.00 
8.13 
0.00 

10.59 

0.00 
8.08 
0.00 

10.53 
0.00 

12.12 
0.00 

16.90 
17.18 

0.00 
15.69 

0.00 
0.00 
0.00 
0.00 

FORM IX 

5.11 
0.00 
8.10 
0.00 

13.13 
0.00 

12.51 
0.00 
0.00 

16.10 
0.00 
0.00 
0.00 
0.00 

15.42 

0.00 
8.03 
0.00 

10.47 
0.00 

12.03 
0.00 

16.61 
16.88 

0.00 
15.52 

0.00 
0.00 
0.00 
0.00 

5.15 
0.00 
8.14 
0.00 

13.35 
0.00 

12.65 
0.00 
0.00 

16.38 
0.00 
0.00 
0.00 
0.00 

15.71 



9E 
EXPLOSIVES RETENTION TIME DATA TABLE 

Lab Name: SWL-TULSA Case No.: TOLTEST SDG No.: 39322 

.... ab Code: SWOR Instrument ID: LC2 

LC Column: METASIL Date(s) ICAL Analyzed: 08/13/99 08/13/99 

COMPOUND 
RT 

CCAL 6 
----------------------------------------------------------------------
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 
3,4-DNT 

COMPOUND 
--------------------------------------------------
HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 
3,4-DNT 

0.00 
12.18 

0.00 
16.96 
17.27 

0.00 
15.76 

0.00 
0.00 
0.00 
0.00 

AVG RT 
------------------

5.13 
8.09 
8.12 

10.54 
13.22 
12.13 
12.57 
16.88 
17.16 
16.20 
15.68 

0.00 
0.00 
0.00 

15.52 

STD DEV -------------------
0.017 
0.035 
0.024 
0.047 
0.083 
0.059 
0.056 
0.142 
0.148 
0.115 
0.097 
0.000 
0.000 
0.000 
0.117 

FORM IX 

3X STD RT WINDOW 
--------- ---------------------------- -------------------

0.051 5.08 - 5.18 
0.106 7.98 - 8.20 
0.073 8.05 - 8.19 
0.142 10.40 - 10.68 
0.250 12.97 - 13.47 
0.177 11.95 - 12.31 
0.168 12.40 - 12.74 
0.427 16.45 - 17.31 
0.444 16.72 - 17.60 
0.344 15.86 - 16.54 
0.292 15.39 - 15.97 
0.000 0.00 - 0.00 
0.000 0.00 - 0.00 
0.000 0.00 - 0.00 
0.351 15.17 - 15.87 



8D 
EXPLOSIVES ANALYTICAL SEQUENCE 

·.ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 39322 

LC Column: METASIL Init. Calib. Date(s): 08/13/99 08/13/99 

Instrument ID: LC2 

THE ANALYTICAL SEQUENCE OF PERFORMANCE EVALUATION MIXTURES, BLANKS, 
SAMPLES, AND STANDARDS IS GIVEN BELOW: 

MEAN SURROGATE RT FROM INITIAL CALIBRATION 
Sl : 15.52 

CLIENT 
SAMPLE NO. 

--------------------------------------------
01 INSTRUMENT BLANK 
02 EXPL1A 
03 EXPL2A 
04 EXPL3A 
05 EXPL4A 
06 EXPL5A 
07 EXPL1B 
08 EXPL2B 
09 EXPL3B 
10 EXPL4B 
11 EXPL5B 
12 EXPL3A 
13 EXPL3B 
14 BIOM08200031 
15 BIOM08200032 
16 BIOM08200033 
17 EXPL3A 
18 EXPL3B 
19 BIOM08200051 
20 BIOM08200052 
21 BIOM08200052FD 
22 BIOM08200053 
23 BIOM08200092 
24 BIOM08200093 
25 BIOM08200111 
26 BIOM08200112 
27 BIOM08200113 
28 BIOM08200113FD 
29 EXPL3A 
30 EXPL3B 
31 
32 

LAB 
SAMPLE ID 

------------------------
INSTRUMENT B 
L1A 6-160 
L2A 6-159 
L3A 6-158 
L4A 6-157 
L5A 6-156 
L1B 6-165 
L2B 6-164 
L3B 6-163 
L4B 6-162 
L5B 6-161 
L3A 6-158 
L3B 6-163 
39322.01 
39322.02 
39322.03 
L3A 6-158 
L3B 6-163 
39322.06 
39322.07 
39322.08 
39322.09 
39322.14 
39322.15 
39322.16 
39322.17 
39322.18 
39322.19 
L3A 6-158 
L3B 6-163 

DATE 
ANALYZED 

--------------------
08/13/99 
08/13/99 
08/13/99 
08/13/99 
08/13/99 
08/13/99 
08/13/99 
08/13/99 
08/13/99 
08/13/99 
08/13/99 
08/16/99 
08/16/99 
08/16/99 
08/16/99 
08/16/99 
08/16/99 
08/16/99 
08/16/99 
08/16/99 
08/16/99 
08/16/99 
08/16/99 
08/16/99 
08/16/99 
08/16/99 
08/16/99 
08/16/99 
08/16/99 
08/16/99 

TIME 
ANALYZED 

--------------------
1714 
1810 
1838 
1907 
1935 
2003 
2031 
2100 
2128 
2156 
2225 
1047 
1115 
1519 
1548 
1616 
1644 
1713 
1741 
1809 
1837 
1906 
2012 
2041 
2109 
2137 
2205 
2234 
2302 
2330 

Sl 
RT # 

----------------
0.00 * 

15.48 
15.42 
15.52 
15.49 
15.45 

0.00 * 
0.00 * 
0.00 * 
0.00 * 
0.00 * 

15.70 
0.00 * 

15.44 
15.46 
15.46 
15.42 

0.00 * 
15.46 
15.50 
15.55 
15.55 
15.58 
15.62 
15.64 
15.74 
15.66 
15.64 
15.71 

0.00 * 

# Column to be used to flag retention time values with an asterisk. 
* Values outside of QC limits 

page 1 of 1 

FORM VIII 







6E 
SOIL EXPLOSIVES INITIAL CALIBRATION CALIBRATION FACTOR SUMMARY 

·,ab Name: SWL-TULSA 

Lab Code: SWOR Case No.: TOLTEST SDG No.: 39322 Inst. ID: LC3 

LC Column: CARBOSORB 

COMPOUND 
------------------------------------------

HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 

------ -- --- --- -----------------------
3,4-DNT 

COMPOUND 
------------------------------------------

HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 

---------- - - ------------------------
3,4-DNT 

MEAN RSD 

Page 1 of 1 

Date(s) Analyzed: 08/13/99 08/13/99 

Method: 200SH12 

CALIBRATION FACTORS 
LEVEL 1 LEVEL 2 LEVEL 3 

------------ ------------ ------------------------ ------------ ------------
267473080 272992594 265762200 
232342333 268558704 284282354 
574550421 636538359 656377117 
799886400 788914280 765345735 
323910225 311564036 307903336 
406222921 375097158 379894884 
550416188 536500388 531245113 
469550929 459628943 444664960 
550897643 540711157 585565911 
390936176 396078244 388040274 
666961087 662321304 651431954 
322112576 285362121 280358653 
241103200 181973550 193363301 
249967350 253197930 240434761 

------------ ------------ ------------------------ ------------ ------------
347718741 328731524 334756249 

CALIBRATION FACTORS 
LEVEL 4 LEVEL 5 MEAN 

------------ ------------ ------------------------ ------------ ------------
262878720 261530839 266127487 
286461303 287824268 271893792 
656968741 650677102 635022348 
760226674 760456765 774965971 
299874512 300859915 308822405 
380131614 377640888 383797493 
521642352 522534211 532467650 
440882276 441549642 451255350 
529203929 531757519 547627232 
383613465 382916061 388316844 
648821177 654795757 656866256 
281103567 277667977 289320979 
182262303 179616902 195663851 
238738421 235693651 243606423 

------------ ------------ ------------------------ ------------ ------------
363767647 333356976 341666227 

FORM VI 

%RSD 
------------

1.69 
8.62 
5.48 
2.36 
3.15 
3.31 
2.21 
2.83 
4.17 
1.40 
1.15 
6.41 

13.26 
3.10 

------------
4.16 

4.22 



7E 
EXPLOSIVES CALIBRATION VERIFICATION SUMMARY 

-lab Name: SWL-TULSA Lab Code: SWOK 

Case No.: TOLTEST SDG No.: 39322 Inst. ID: LC3 Method: 200SH12 

LC Column: CARBOSORB Init. Calib Date(s): 08/13/99 08/13/99 

Client Sample No.: EXPL3 

Lab Sample ID L3 6-153 

COMPOUND RT 
--------------------------- -------------------------------- -----

HMX 5.64 
RDX 8.21 
TNB 10.99 
DNB 13.31 
TETRYL 14.13 
NB 15.08 
TNT 17.04 
4ADNT 17.73 
2ADNT 18.72 
26DNT 19.74 
24DNT 20.46 
2NT 23.86 
4NT 25.47 
3NT 27.43 
3,4-DNT 16.09 

Date Analyzed 

Time Analyzed 

RT WINDOW CAL. 
FROM TO FACTOR 
----- ----- --------------- ----- ----------

5.59 5.69 265056366 
8.09 8.35 278155464 

10.84 11.18 642663412 
13.07 13.59 763997397 
13.79 14.47 300812762 
14.71 15.35 383118160 
16.66 17.36 510796466 
17.06 18.28 439933653 
18.04 19.30 519753908 
19.19 20.23 379473585 
19.87 20.97 645388228 
23.21 24.45 270041498 
24.75 26.13 172753941 
26.71 28.13 243880552 
15.65 16.45 334315381 

08/14/99 

0827 

MEAN CAL. 
FACTOR 

--------------------
266127487 
271893792 
635022348 
774965971 
308822405 
383797493 
532467650 
451255350 
547627232 
388316844 
656866256 
289320979 
195663851 
243606423 
341666227 

QC LIMITS: RPD of amounts must be less than or equal to 15.0%. 

FORM VII 

%D # ------------
0.4 

-2.3 
-1.2 
1.4 
2.6 
0.2 
4.1 
2.5 
5.1 
2.3 
1.7 
6.7 

11.7 
-0.1 
2.2 



7E 
EXPLOSIVES CALIBRATION VERIFICATION SUMMARY 

",ab Name: SWL-TULSA Lab Code: SWOK 

Case No.: TOLTEST SDG No.: 39322 Inst. ID: LC3 Method: 200SH12 

LC Column: CARBOSORB Init. Calib Date(s): 08/13/99 08/13/99 

Client Sample No.: EXPL3 

Lab Sample ID L3 6-153 

COMPOUND RT 
--------------------------- -------------------------------- -----

HMX 5.68 
RDX 8.32 
TNB 11.13 
DNB 13.51 
TETRYL 14.38 
NB 15.25 
TNT 17.24 
4ADNT 18.11 
2ADNT 19.12 
26DNT 20.06 
24DNT 20.80 
2NT 24.26 
4NT 25.93 
3NT 27.91 
3,4-DNT 16.33 

Date Analyzed : 08/14/99 

Time Analyzed : 1957 

RT WINDOW CAL. MEAN CAL. 
FROM TO FACTOR FACTOR 
----- ----- ---------- --------------- ----- ---------- ----------

5.59 5.69 268748964 266127487 
8.09 8.35 303529286 271893792 

10.84 11.18 650881476 635022348 
13.07 13.59 759978127 774965971 
13.79 14.47 267737700 308822405 
14.71 15.35 374583107 383797493 
16.66 17.36 505525450 532467650 
17.06 18.28 439957565 451255350 
18.04 19.30 535771550 547627232 
19.19 20.23 386560320 388316844 
19.87 20.97 631470000 656866256 
23.21 24.45 275754598 289320979 
24.75 26.13 184891259 195663851 
26.71 28.13 239627707 243606423 
15.65 16.45 326787277 341666227 

QC LIMITS: RPD of amounts must be less than or equal to 15.0%. 

FORK VII 

%D # 
------------

-1.0 
-11.6 
-2.5 
1.9 

13.3 
2.4 
5.1 
2.5 
2.2 
0.5 
3.9 
4.7 
5.5 
1.6 
4.4 



9D' 
SOIL EXPLOSIVES CALIBRATION STANDARD CONCENTRATION SUMMARY 

~ab Name: SWL-TULSA Case No.: TOLTEST SDG No.: 39322 

Lab Code: SWOK Injection volume = 200uL Amount units = ug/mL 

COMPOUND 
----------------------------------------------
HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 
3,4-DNT 

COMPOUND 
--------------------------------------------

HMX#2 
RDX#2 
TNB#2 
DNB#2 
TETRYL#2 
NB#2 
TNT#2 
4ADNT#2 
2ADNT#2 
26DNT#2 
24DNT#2 
2NT#2 
4NT#2 
3NT#2 
3,4-DNT#2 

Level 1 
--------------------

0.062 
0.024 
0.019 
0.010 
0.022 
0.020 
0.016 
0.014 
0.014 
0.024 
0.014 
0.020 
0.020 
0.020 
0.029 

Level 1 
--------------------

0.070 
0.050 
0.046 
0.040 
0.090 
0.050 
0.046 
0.092 
0.100 
0.050 
0.050 
0.050 
0.050 
0.100 
0.066 

SPIKE AMOUNTS COLUMN 1 
Level 2 Level 3 Level 4 . 

--------------------
0.308 
0.120 
0.095 
0.050 
0.111 
0.101 
0.080 
0.070 
0.070 
0.119 
0.069 
0.099 
0.100 
0.100 
0.147 

--------------------
1.54 

0.598 
0.450 
0.251 
0.554 
0.503 
0.402 
0.352 
0.351 
0.596 
0.344 
0.495 
0.499 
0.499 
0.736 

--------------------
3.08 
1.20 

0.900 
0.502 
1.11 
1.01 

0.804 
0.704 
0.701 
1.19 

0.687 
0.990 
0.997 
0.998 
1.47 

SPIKE AMOUNTS COLUMN 2 
Level 2 Level 3 Level 4 

--------------------
0.350 
0.250 
0.230 
0.200 
0.450 
0.250 
0.230 
0.460 
0.500 
0.250 
0.250 
0.250 
0.250 
0.500 
0.330 

FORM IX 

--------------------
0.875 
0.625 
0.575 
0.500 
1.13 

0.625 
0.575 
1.15 
1.25 

0.625 
0.625 
0.625 
0.625 
1.25 

0.825 

--------------------
1.75 
1.25 
1.15 
1.00 
2.25 
1.25 
1.15 
2.30 
2.50 
1.25 
1.25 
1.25 
1.25 
2.50 
1.65 

Level 5 
--------------------

6.16 
2.39 
1.80 
1.00 
2.21 
2.01 
1.61 
1.41 
1.40 
2.38 
1.37 
1.98 
2.00 
2.00 
2.94 

Level r -------_. ---------
3.50 
2.50 
2.30 
2.00 
4.50 
2.50 
2.30 
4.60 
5.00 
2.50 
2.50 
2.50 
2.50 
5.00 
3.30 



9E 
EXPLOSIVES RETENTION TIME DATA TABLE 

.ab Name: SWL-TULSA Case No.: TOLTEST SDG No.: 39322 

Lab Code: SWOK Instrument ID: LC3 

LC Column: CARBOSORB Date(s) ICAL Analyzed: 08/13/99 08/13/99 

RT OF I CAL STANDARDS 
COMPOUND 

--------------------------------------------------
HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 
3,4-DNT 

COMPOUND 

Level 1 
------------------

5.64 
8.21 

10.96 
13.26 
14.04 
14.93 
16.91 
17.49 
18.52 
19.55 
20.26 
23.66 
25.29 
27.24 
15.94 

RT 
CCAL 1 

Level 2 
------------------

5.64 
8.20 

10.97 
13.27 
14.06 
14.97 
16.91 
17.54 
18.53 
19.57 
20.29 
23.67 
25.27 
27.24 
15.95 

RT 
CCAL 2 

------------------------------------------------------------------------------------------
HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 
3,4-DNT 

COMPOUND 
--------------------------------------------------
HMX 
RDX 
TNB 
DNB 

5.64 
8.21 

10.99 
13.31 
14.13 
15.08 
17.04 
17.72 
18.72 
19.74 
20.46 
23.86 
25.47 
27.43 
16.09 

AVG RT 
------------------

5.64 
8.22 

11.01 
13.33 

5.68 
8.32 

11.12 
13.51 
14.38 
15.25 
17.24 
18.10 
19.12 
20.06 
20.80 
24.26 
25.93 
27.91 
16.33 

STD DEV -------------------
0.016 
0.045 
0.058 
0.086 

FORM IX 

Level 3 Level 4 Level 5 
--------- --------- ------------------ --------- ---------

5.64 5.64 5.64 
8.20 8.22 8.19 

11.05 11.00 10.97 
13.35 13.31 13.28 
14.14 14.10 14.08 
15.04 15.00 14.97 
17.01 17.02 16.93 
17.64 17.65 17.57 
18.63 18.64 18.56 
19.76 19.69 19.60 
20.46 20.40 20.31 
23.86 23.79 23.72 
25.45 25.38 25.30 
27.48 27.34 27.28 
16.03 16.05 15.97 

3X STD RT WINDOW 
--------- ---------------------------- -------------------

0.049 5.59 - 5.69 
0.134 8.09 - 8.35 
0.173 10.84 - 11.18 
0.259 13.07 - 13.59 



9E 
EXPLOSIVES RETENTION TIME DATA TABLE 

Lab Name: SWL-TULSA Case No.: TOLTEST SDG No.: 39322 

..lab Code: SWOK Instrument ID: LC3 

LC Column: CARBOSORB Date(s) ICAL Analyzed: 08/13/99 08/13/99 

COMPOUND AVG RT STD DEV 3X STD RT WINDOW 
------------------------- --------- --------- --------- -------------------------------------------- --------- --------- --------- -------------------
TETRYL 14.13 0.115 0.344 13.78 - 14.47 
NB 15.03 0.107 0.322 14.71 - 15.35 
TNT 17.01 0.116 0.347 16.66 - 17.36 
4ADNT 17.67 0.203 0.610 17.06 - 18.28 
2ADNT 18.67 0.209 0.627 18.04 - 19.30 
26DNT 19.71 0.175 0.525 19.18 - 20.23 
24DNT 20.42 0.184 0.551 19.87 - 20.97 
2NT 23.83 0.206 0.618 23.21 - 24.45 
4NT 25.44 0.229 0.688 24.75 - 26.13 
3NT 27.42 0.236 0.708 26.71 - 28.13 
3,4-DNT 16.05 0.135 0.404 15.64 - 16.45 

FORM IX 



8D 
EXPLOSIVES ANALYTICAL SEQUENCE 

lab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 39322 

LC Column: CARBOSORB Init. Calib. Date(s): 08/13/99 08/13/99 

Instrument ID: LC3 

THE ANALYTICAL SEQUENCE OF PERFORMANCE EVALUATION MIXTURES, BLANKS, 
SAMPLES, AND STANDARDS IS GIVEN BELOW: 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

MEAN SURROGATE RT FROM INITIAL CALIBRATION 
Sl : 16.05 

CLIENT LAB DATE TIME Sl 
SAMPLE NO. SAMPLE ID ANALYZED ANALYZED RT # 

---------------------- ------------ ---------- ---------- ------------------------------ ------------ ---------- ---------- --------
INSTRUMENT BLANK INSTRUMENT B 08/12/99 2358 0.00 * EXPL1 L1 6-166 08/13/99 0127 15.94 
EXPL2 L2 6-134 08/13/99 0212 15.95 
EXPL3 L3 6-153 08/13/99 0256 16.03 
EXPL4 L4 6-147 08/13/99 0341 16.05 
EXPL5 L5 6-131 08/13/99 0426 15.97 
EXPL3 L3 6-153 08/14/99 0827 16.09 
BL0709SF BL0709SF 08/14/99 1126 16.07 
LC0709SF LC0709SF 08/14/99 1210 16.01 
LD0709SF LD0709SF 08/14/99 1255 16.06 
EXPL3 L3 6-153 08/14/99 1957 16.33 

# Column to be used to flag retention time values with an asterisk. 
* Values outside of QC limits 

page 1 of 1 

FORM VIII 









6E 
SOIL EXPLOSIVES INITIAL CALIBRATION CALIBRATION FACTOR SUMMARY 

-.ab Name: SWL-TULSA 

Lab Code: SWOR Case No.: TOLTEST SDG No.: 39322 Inst. ID: LC2 

LC Column: METASIL 

COMPOUND 
------------------------------------------

HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 

----- -- -----------------------
3,4-DNT 

COMPOUND 
------------------------------------------

HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 

---------------- -----------------------
3,4-DNT 

MEAN RSD 

Page 1 of 1 

Date(s) Analyzed: 07/28/99 07/28/99 

Method: 200SG29C 

CALIBRATION FACTORS 
LEVEL 1 LEVEL 2 LEVEL 3 

------------ ------------ ------------------------ ------------ ------------
95821186 86635733 88425800 
85287660 91362460 109100980 

257815391 276085185 283155147 
313345225 326860490 392966766 
228497411 227257346 230582456 
242854120 256784573 312591143 
304064217 293396902 295376739 
112749043 95060991 110550800 
282621840 314522860 369272065 
215249320 208664385 212274474 
314936320 322481824 382437056 

------------ ------------ ------------------------ ------------ ------------
208750576 208019712 208023544 

CALIBRATION FACTORS 
LEVEL 4 LEVEL 5 MEAN 

------------ ------------ ------------------------ ------------ ------------
88929893 87802555 89523034 

113635892 117384067 103354212 
282172392 281450417 276135706 
398259757 409495367 368185521 
229264543 226123237 228344999 
316639172 326873372 291148476 
291356628 288905776 294620052 
109079703 107377058 106963519 
376079338 387372959 345973812 
208941633 209572958 210940554 
383409632 392431456 359139258 

------------ ------------ ------------------------ ------------ ------------
206174387 205118717 207217387 

FORM VI 

%RSD 
------------

4.05 
13.73 
3.84 

12.10 
0.76 

13.19 
1.97 
6.49 

13.06 
1.33 

10.36 ------------
0.73 

6.80 



7E 
EXPLOSIVES CALIBRATION VERIFICATION SUMMARY 

',ab Name: SWL-TULSA Lab Code: SWOK 

Case No.: TOLTEST SDG No.: 39322 Inst. ID: LC2 Method: 200SG29C 

LC Column: METASIL Init. Calib Date(s): 07/28/99 07/28/99 

Client Sample Nos.: EXPL3A : EXPL3B Date Analyzed 07/30/99 : 07/30/99 

Lab Sample IDs L3A 6-93 : L3B 6-87 Time Analyzed : 2256 : 2324 

RT WINDOW CAL. MEAN CAL. 
COMPOUND RT FROM TO FACTOR FACTOR %D # 

--------------------------- ----- ----- ----- ---------- ---------- --------------------------------- ----- ----- ----- ---------- ---------- ------
HMX 5.18 5.11 5.25 87270639 89523034 2.5 
RDX 8.16 7.99 8.33 109626808 103354212 -6.1 
TNB 8.22 8.15 8.31 278631047 276135706 -0.9 
DNB 10.62 10.45 10.81 392050505 368185521 -6.5 
TETRYL 13.52 13.21 13.83 223250729 228344999 2.2 
NB 12.18 11.95 12.41 315383203 291148476 -8.3 
TNT 12.80 12.62 13.00 296146037 294620052 -0.5 
4ADNT 17.03 16.48 17.54 118242985 106963519 -10.5 
2ADNT 17.32 16.76 17.86 359165174 345973812 -3.8 
26DNT 16.47 16.04 16.86 209332823 210940554 0.8 
24DNT 15.82 15.52 16.18 379631958 359139258 -5.7 
3,4-DNT 15.77 15.35 16.17 206708810 207217387 0.2 

QC LIMITS: RPD of amounts must be less than or equal to 15.0%. 

FORM VII 



7E 
EXPLOSIVES CALIBRATION VERIFICATION SUMMARY 

"lab Name: SWL-TULSA Lab Code: SWOR 

Case No.: TOLTEST SDG No.: 39322 Inst. ID: LC2 Method: 200SG29C 

LC Column: METASIL Init. Calib Date(s): 07/28/99 07/28/99 

Client Sample Nos.: EXPL3A : EXPL3B Date Analyzed 07/31/99 : 07/31/99 

Lab Sample IDs L3A 6-93 : L3B 6-87 Time Analyzed : 0435 : 0503 

RT WINDOW CAL. MEAN CAL. 
COMPOUND RT FROM TO FACTOR FACTOR %D # 

--------------------------- ----- ----- ----- ---------- ---------- --------------------------------- ----- ----- ----- ---------- ---------- ------
HMX 5.22 5.11 5.25 86545665 89523034 3.3 
RDX 8.27 7.99 8.33 110390844 103354212 -6.8 
TNB 8.28 8.15 8.31 283376852 276135706 -2.6 
DNB 10.74 10.45 10.81 393033195 368185521 -6.7 
TETRYL 13.72 13.21 13.83 226245199 228344999 0.9 
NB 12.33 11.95 12.41 315232092 291148476 -8.3 
TNT 12.93 12.62 13.00 299374966 294620052 -1.6 
4ADNT 17.38 16.48 17.54 118282235 106963519 -10.6 
2ADNT 17.68 16.76 17.86 358969657 345973812 -3.8 
26DNT 16.71 16.04 16.86 214694316 210940554 -1.8 
24DNT 16.06 15.52 16.18 382647339 359139258 -6.5 
3,4-DNT 16.02 15.35 16.17 208085214 207217387 -0.4 

QC LIMITS: RPD of amounts must be less than or equal to 15.0%. 

FORM VII 



7E 
EXPLOSIVES CALIBRATION VERIFICATION SUMMARY 

",ab Name: SWL-TULSA Lab Code: SWOK 

Case No.: TOLTEST SDG No.: 39322 Inst. ID: LC2 Method: 200SG29C 

LC Column: METASIL Init. Calib Date(s): 07/28/99 07/28/99 

Client sample Nos.: EXPL3A : EXPL3B 

Lab Sample IDs : L3A 6-93 : L3B 6-87 

Date Analyzed: 07/31/99 : 07/31/99 

Time Analyzed : 1014 : 1043 

RT WINDOW CAL. MEAN CAL. 
COMPOUND RT FROM TO FACTOR FACTOR %D # 

--------------------------- ----- ----- ----- ---------- --------- --------------------------------- ----- ----- ----- ---------- ---------- ------
HMX 5.20 5.11 5.25 86562165 89523034 3.3 
RDX 8.22 7.99 8.33 111358439 103354212 -7.7 
TNB 8.25 8.15 8.31 280207303 276135706 -1.5 
DNB 10.69 10.45 10.81 398762559 368185521 -8.3 
TETRYL 13.62 13.21 13.83 225271105 228344999 1.3 
NB 12.27 11.95 12.41 314841772 291148476 -8.1 
TNT 12.87 12.62 13.00 296343094 294620052 -0.6 
4ADNT 17.16 16.48 17.54 115556871 106963519 -8.0 
2ADNT 17.46 16.76 17.86 367200550 345973812 -6.1 
26DNT 16.59 16.04 16.86 211533578 210940554 -0.3 
24DNT 15.95 15.52 16.18 384042442 359139258 -6.9 
3,4-DNT 15.90 15.35 16.17 206935904 207217387 0.1 

QC LIMITS: RPD of amounts must be less than or equal to 15.0%. 

FORM VII 



9D' 
SOIL EXPLOSIVES CALIBRATION STANDARD CONCENTRATION SUMMARY 

"'Jab Name: SWL-TULSA Case No.: TOLTEST SDG No.: 39322 

Lab Code: SWOK Injection volume = 200uL Amount units = ug/mL 

COMPOUND 
----------------------------------------------
HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 
3,4-DNT 

COMPOUND 
--------------------------------------------

HMX#2 
RDX#2 
TNB#2 
DNB#2 
TETRYL#2 
NB#2 
TNT#2 
4ADNT#2 
2ADNT#2 
26DNT#2 
24DNT#2 
2NT#2 
4NT#2 
3NT#2 
3,4-DNT#2 

Level 1 
--------------------

0.062 
0.024 
0.019 
0.010 
0.022 
0.020 
0.016 
0.014 
0.014 
0.024 
0.014 
0.020 
0.020 
0.020 
0.029 

Level 1 
--------------------

0.070 
0.050 
0.046 
0.040 
0.090 
0.050 
0.046 
0.092 
0.100 
0.050 
0.050 
0.050 
0.050 
0.100 
0.066 

SPIKE AMOUNTS COLUMN 1 
Level 2 Level 3 Level 4 . 

--------------------
0.308 
0.120 
0.095 
0.050 
0.111 
0.101 
0.080 
0.070 
0.070 
0.119 
0.069 
0.099 
0.100 
0.100 
0.147 

--------------------
1.54 

0.598 
0.450 
0.251 
0.554 
0.503 
0.402 
0.352 
0.351 
0.596 
0.344 
0.495 
0.499 
0.499 
0.736 

--------------------
3.08 
1.20 

0.900 
0.502 
1.11 
1. 01 

0.804 
0.704 
0.701 
1.19 

0.687 
0.990 
0.997 
0.998 
1.47 

SPIKE AMOUNTS COLUMN 2 
Level 2 Level 3 Level 4 

--------------------
0.350 
0.250 
0.230 
0.200 
0.450 
0.250 
0.230 
0.460 
0.500 
0.250 
0.250 
0.250 
0.250 
0.500 
0.330 

FORM IX 

--------------------
0.875 
0.625 
0.575 
0.500 
1.13 

0.625 
0.575 
1.15 
1.25 

0.625 
0.625 
0.625 
0.625 
1.25 

0.825 

--------------------
1.75 
1.25 
1.15 
1.00 
2.25 
1.25 
1.15 
2.30 
2.50 
1.25 
1.25 
1.25 
1.25 
2.50 
1.65 

Level 5 
--------------------

6.16 
2.39 
1.80 
1.00 
2.21 
2.01 
1.61 
1.41 
1.40 
2.38 
1.37 
1.98 
2.00 
2.00 
2.94 

Level 5 
--------------------

3.50 
2.50 
2.30 
2.00 
4.50 
2.50 
2.30 
4.60 
5.00 
2.50 
2.50 
2.50 
2.50 
5.00 
3.30 



9E 
EXPLOSIVES RETENTION TIME DATA TABLE 

~ab Name: SWL-TULSA Case No.: TOLTEST SDG No.: 39322 

Lab Code: SWOR Instrument ID: LC2 

LC Column: METASIL Date(s) ICAL Analyzed: 07/28/99 07/28/99 

COMPOUND 
--------------------------------------------------
HKX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 
3,4-DNT 

COMPOUND 

Level 1 
------------------

5.16 
8.09 
8.20 

10.54 
13.45 
12.07 
12.75 
16.81 
17.08 
16.37 
15.69 

0.00 
0.00 
0.00 

15.69 

RT 
CCAL 1 

RT OF 
Level 2 

------------------
5.18 
8.13 
8.23 

10.60 
13.47 
12.15 
12.78 
16.95 
17.27 
16.38 
15.82 

0.00 
0.00 
0.00 

15.68 

RT 
CCAL 2 

I CAL STANDARDS 
Level 3 

------------------
5.18 
8.17 
8.24 

10.64 
13.52 
12.20 
12.82 
16.98 
17.27 
16.44 
15.86 

0.00 
0.00 
0.00 

15.74 

RT 
CCAL 3 

Level 4 
------------------

5.18 
8.15 
8.23 

10.64 
13.45 
12.20 
12.77 
17.02 
17.33 
16.35 
15.89 

0.00 
0.00 
0.00 

15.65 

RT 
CCAL 4 

Level 5 
------------------

5.15 
8.15 
8.20 

10.62 
13.41 
12.17 
12.74 
16.92 
17.23 
16.31 
15.82 

0.00 
0.00 
0.00 

15.61 

RT 
CCAL 5 

------------------------------------------------------------------------------------------------------------------------------------------------------
HKX 
RDX-----------------------
TNB 
DNB-----------------------
TETRYL 
NB -------------------
TNT 
4AD~N~T,--------------------

2ADNT __________________ __ 
26DNT 
24DNT--------------------
2NT 
4NT-----------------------
3NT 
3,4--~D~N=T~-----------------

COMPOUND 

5.18 
0.00 
8.22 
0.00 

13.52 
0.00 

12.80 
0.00 
0.00 

16.47 
0.00 
0.00 
0.00 
0.00 

15.77 

RT 
CCAL 6 

----------------------------------------------------------------------
HKX 
RDX-----------------------
TNB 
DNB-----------------------

0.00 
8.22 
0.00 

10.69 

0.00 
8.16 
0.00 

10.62 
0.00 

12.18 
0.00 

17.02 
17.32 

0.00 
15.82 

0.00 
0.00 
0.00 
0.00 

FORM IX 

5.22 
0.00 
8.28 
0.00 

13.72 
0.00 

12.93 
0.00 
0.00 

16.71 
0.00 
0.00 
0.00 
0.00 

16.02 

0.00 
8.27 
0.00 

10.74 
0.00 

12.33 
0.00 

17.38 
17.68 

0.00 
16.06 

0.00 
0.00 
0.00 
0.00 

5.20 
0.00 
8.25 
0.00 

13.62 
0.00 

12.87 
0.00 
0.00 

16.59 
0.00 
0.00 
0.00 
0.00 

15.90 



9E 
EXPLOSIVES RETENTION TIME DATA TABLE 

Lab Name: SWL-TULSA Case No.: TOLTEST SDG No.: 39322 

.... ab Code: SWOK Instrument ID: LC2 

LC Column: METASIL Date(s) ICAL Analyzed: 07/28/99 07/28/99 

COMPOUND 
RT 

CCAL 6 
----------------------------------------------------------------------TETRYL __________________ _ 
NB 
TN=T~--------------------

4ADNT __________________ __ 
2ADNT __________________ __ 
26DNT __________________ __ 
24DNT __________________ __ 
2NT ____________________ __ 

4NT 
3NT----------------------
3,4-DNT ________________ __ 

COMPOUND 
--------------------------------------------------
HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 
3,4-DNT 

0.00 
12.26 

0.00 
17.16 
17.46 

0.00 
15.95 

0.00 
0.00 
0.00 
0.00 

AVG RT 
------------------

5.18 
8.16 
8.23 

10.63 
13.52 
12.18 
12.81 
17.01 
17.31 
16.45 
15.85 

0.00 
0.00 
0.00 

15.76 

STD DEV -------------------
0.022 
0.055 
0.026 
0.060 
0.103 
0.078 
0.065 
0.178 
0.183 
0.136 
0.111 
0.000 
0.000 
0.000 
0.138 

FORM IX 

3X STD RT WINDOW 
--------- ---------------------------- -------------------

0.065 5.11 - 5.24 
0.165 7.99 - 8.32 
0.079 8.15 - 8.31 
0.180 10.45 - 10.81 
0.309 13.21 - 13.83 
0.234 11.95 - 12.41 
0.194 12.62 - 13.00 
0.533 16.48 - 17.54 
0.548 16.76 - 17.86 
0.407 16.04 - 16.86 
0.333 15.52 - 16.18 
0.000 0.00 - 0.00 
0.000 0.00 - 0.00 
0.000 0.00 - 0.00 
0.414 15.34 - 16.17 



80 
EXPLOSIVES ANALYTICAL SEQUENCE 

~ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 39322 

LC Column: METASIL Init. Calib. Date(s): 07/28/99 07/28/99 

Instrument ID: LC2 

THE ANALYTICAL SEQUENCE OF PERFORMANCE EVALUATION MIXTURES, BLANKS, 
SAMPLES, AND STANDARDS IS GIVEN BELOW: 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

MEAN SURROGATE RT FROM INITIAL CALIBRATION 
Sl . 15.76 . 

CLIENT LAB DATE TIME Sl 
SAMPLE NO. SAMPLE ID ANALYZED ANALYZED RT # ---------------------- ------------ ---------- ---------- ------------------------------ ------------ ---------- ---------- --------

INSTRUMENT BLANK INSTRUMENT B 07/28/99 1242 0.00 * EXPL1A L1A 6-95 07/28/99 1338 15.69 
EXPL2A L2A 6-94 07/28/99 1406 15.68 
EXPL3A L3A 6-93 07/28/99 1435 15.74 
EXPL4A L4A 6-92 07/28/99 1503 15.65 
EXPL5A L5A 6-91 07/28/99 1531 15.61 
EXPL1B L1B 6-85 07/28/99 1600 0.00 * EXPL2B L2B 6-86 07/28/99 1628 0.00 * EXPL3B L3B 6-87 07/28/99 1656 0.00 * EXPL4B L4B 6-88 07/28/99 1724 0.00 * EXPL5B L5B 6-89 07/28/99 1753 0.00 * EXPL3A L3A 6-93 07/30/99 2256 15.77 
EXPL3B L3B 6-87 07/30/99 2324 0.00 * BL0709SF BL0709SF 07/31/99 0242 15.96 
EXPL3A L3A 6-93 07/31/99 0435 16.02 
EXPL3B L3B 6-87 07/31/99 0503 0.00 * BIOM08200071 39322.10 07/31/99 0725 15.93 
BIOM08200072 39322.11 07/31/99 0753 15.95 
BIOM08200073 39322.12 07/31/99 0821 15.94 
BIOM08200091 39322.13 07/31/99 0850 15.83 
EXPL3A L3A 6-93 07/31/99 1014 15.90 
EXPL3B L3B 6-87 07/31/99 1043 0.00 * 

# Column to be used to flag retention time values with an asterisk. 
* Values outside of QC limits 

page 1 of 1 

FORM VIII 







6E 
SOIL EXPLOSIVES INITIAL CALIBRATION CALIBRATION FACTOR SUMMARY 

~ab Name: SWL-TULSA 

Lab Code: SWOR Case No.: TOLTEST SDG No.: 39322 Inst. ID: LC1 

LC Column: CARBOSORB 

COMPOUND 
------------------------------------------

HMX 
RDX-----------------
TNB 
DNB-----------------
TETRYL ____________ __ 
NB 
TN=T-----------------
4ADNT ______________ _ 
2ADNT, ______________ _ 
26DNT ______________ _ 
24DNT ______________ _ 
2NT 
4NT-----------------

=;:;-=-=-=-=-=-=-=-=-=-= ..... _ ..... _--=-= ..... _ ..... =-= 
3,4-DNT ____________ _ 

COMPOUND 
------------------------------------------

HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 

---- -- -- -- -- ------------------------
3,4-DNT 

MEAN RSD 

Page 1 of 1 

Date(s) Analyzed: 08/17/99 08/17/99 

Method: 200SH17 

ALIBRATION FACTORS 
LEVEL 1 LEVEL 2 LEVEL 3 

------------ ------------ ------------------------ ------------ ------------
73752029 70202078 72067609 
67497833 81703167 88301010 

180416789 214274032 206428313 
321937900 286949080 287433506 
141201577 133202892 111603623 
210997030 206658901 189070193 
196457125 186040413 178925187 
160166214 174056000 143835420 
215595429 220486114 202725561 
150988571 136158395 136387136 
301208188 267863652 267039951 
130075303 123760152 132816554 
111069600 109994440 96429946 
126351950 122617080 122817523 

------------ ------------ ------------------------ ------------ ------------
149543537 138692041 131291499 

CALIBRATION FACTORS 
LEVEL 4 LEVEL 5 MEAN 

------------ ------------ ------------------------ ------------ ------------
68677931 68039640 70547858 
85924936 86289974 81943384 

197666724 196873393 199131850 
266580760 267129425 286006134 
103234493 103045372 118457591 
176332499 175895478 191790820 
171383520 170575057 180676260 
131040146 131402536 148100063 
188744676 189922424 203494841 
127229102 128064088 135765458 
254042487 256517662 269334388 
128358418 130253157 129052717 

92736283 95839688 101213991 
119286055 121064124 122427346 

------------ ------------ ------------------------ ------------ ------------
120598407 120376547 132100406 

FORM VI 

%RSD 
------------

3.36 
10.28 

6.35 
7.87 

14.93 
8.60 
5.99 

12.67 
7.11 
7.03 
7.00 
2.60 
8.53 
2.13 

------------
9.41 

7.59 



7E 
EXPLOSIVES CALIBRATION VERIFICATION SUMMARY 

~ab Name: SWL-TULSA 

Case No.: TOLTEST SDG No.: 39322 

Lab Code: SWOK 

Inst. ID: LC1 Method: 200SH11 

LC Column: CARBOSORB Init. Calib Date(s): 08/17/99 08/17/99 

Client Sample No.: EXPL3 

Lab Sample ID : L3 6-176 

COMPOUND RT 
--------------------------- -------------------------------- -----

HMX 4.89 
RDX 7.54 
TNB 10.32 
DNB 12.70 
TETRYL 13.75 
NB 14.64 
TNT 16.62 
4ADNT 17.42 
2ADNT 18.23 
26DNT 19.63 
24DNT 20.21 
2NT 24.16 
4NT 25.83 
3NT 27.85 
3,4-DNT 16.11 

Date Analyzed : 08/18/99 

Time Analyzed : 0006 

RT WINDOW CAL. MEAN CAL. 
FROM· TO FACTOR FACTOR 
----- ----- ---------- --------------- ----- ---------- ----------

4.83 4.91 84075787 70547858 
7.37 7.59 102230406 81943384 

10.16 10.36 240202231 199131850 
12.48 12.76 317480515 286006134 
13.51 13.81 120788127 118457591 
14.41 14.69 200831850 191790820 
16.41 16.67 207678387 180676260 
17.00 17.50 161901639 148100063 
17.77 18.33 227504355 203494841 
19.32 19.70 155821469 135765458 
19.90 20.28 303977382 269334388 
23.88 24.22 146697768 129052717 
25.46 25.94 106224814 101213991 
27.54 27.94 134996164 122427346 
15.83 16.17 146123511 132100406 

QC LIMITS: RPD of amounts must be less than or equal to 15.0%. 

FORM VII 

%D # 
------------
-19.2* 
-24.8* 
-20.6* 
-11.0 
-2.0 
-4.7 

-14.9 
-9.3 

-11.8 
-14.8 
-12.9 
-13.7 
-5.0 

-10.3 
-10.6 



9D' 
SOIL EXPLOSIVES CALIBRATION STANDARD CONCENTRATION SUMMARY 

~ab Name: SWL-TULSA Case No.: TOLTEST SDG No.: 39322 

Lab Code: SWOK Injection volume = 200uL Amount units = ug/mL 

COMPOUND 
----------------------------------------------
HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 
3,4-DNT 

COMPOUND 
--------------------------------------------

HMX#2 
RDX#2 
TNB#2 
DNB#2 
TETRYL#2 
NB#2 
TNT#2 
4ADNT#2 
2ADNT#2 
26DNT#2 
24DNT#2 
2NT#2 
4NT#2 
3NT#2 
3,4-DNT#2 

Level 1 
--------------------

0.062 
0.024 
0.019 
0.010 
0.022 
0.020 
0.016 
0.014 
0.014 
0.024 
0.014 
0.020 
0.020 
0.020 
0.029 

Level 1 
--------------------

0.070 
0.050 
0.046 
0.040 
0.090 
0.050 
0.046 
0.092 
0.100 
0.050 
0.050 
0.050 
0.050 
0.100 
0.066 

SPIKE AMOUNTS COLUMN 1 
Level 2 Level 3 Level 4 . 

--------------------
0.308 
0.120 
0.095 
0.050 
0.111 
0.101 
0.080 
0.070 
0.070 
0.119 
0.069 
0.099 
0.100 
0.100 
0.147 

--------------------
1.54 

0.598 
0.450 
0.251 
0.554 
0.503 
0.402 
0.352 
0.351 
0.596 
0.344 
0.495 
0.499 
0.499 
0.736 

--------------------
3.08 
1.20 

0.900 
0.502 
1.11 
1.01 

0.804 
0.704 
0.701 
1.19 

0.687 
0.990 
0.997 
0.998 
1.47 

SPIKE AMOUNTS COLUMN 2 
Level 2 Level 3 Level 4 

--------------------
0.350 
0.250 
0.230 
0.200 
0.450 
0.250 
0.230 
0.460 
0.500 
0.250 
0.250 
0.250 
0.250 
0.500 
0.330 

FORM IX 

--------------------
0.875 
0.625 
0.575 
0.500 
1.13 

0.625 
0.575 
1.15 
1.25 

0.625 
0.625 
0.625 
0.625 
1.25 

0.825 

--------------------
1.75 
1.25 
1.15 
1.00 
2.25 
1.25 
1.15 
2.30 
2.50 
1.25 
1.25 
1.25 
1.25 
2.50 
1.65 

Level 5 
-------------------

6.16 
2.39 
1.80 
1.00 
2.21 
2.01 
1.61 
1.41 
1.40 
2.38 
1.37 
1.98 
2.00 
2.00 
2.94 

Level 5 
--------------------

3.50 
2.50 
2.30 
2.00 
4.50 
2.50 
2.30 
4.60 
5.00 
2.50 
2.50 
2.50 
2.50 
5.00 
3.30 



9E 
EXPLOSIVES RETENTION TIME DATA TABLE 

-Jab Name: SWL-TULSA Case No.: TOLTEST SDG No.: 39322 

Lab Code: SWOR Instrument ID: LCl 

LC column: CARBOSORB Date(s) ICAL Analyzed: 08/17/99 08/17/99 

COMPOUND 
--------------------------------------------------
HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 
3,4-DNT 

COMPOUND 

Level 1 
------------------

4.88 
7.49 

10.28 
12.64 
13.67 
14.54 
16.53 
17.21 
18.06 
19.47 
20.07 
24.04 
25.60 
27.69 
15.99 

RT 
CCAL 1 

----------------------------------------------------------------------
HMX 
RDX-----------------------
TNB 
DNB----------------------
TETRYL 
NB -------------------
TNT 
4AD=N=T--------------------
2ADNT __________________ __ 
26DNT 
24DNT--------------------
2NT 
4NT----------------------
3NT-=== ________________ __ 
3,4-DNT ________________ __ 

COMPOUND 
--------------------------------------------------
HMX 
RDX 
TNB 
DNB 

4.89 
7.54 

10.32 
12.70 
13.75 
14.64 
16.62 
17.42 
18.23 
19.63 
20.21 
24.16 
25.83 
27.85 
16.11 

AVG RT 
------------------

4.87 
7.48 

10.26 
12.62 

RT OF 
Level 2 

------------------
4.88 
7.48 

10.26 
12.60 
13.66 
14.52 
16.52 
17.21 
17.98 
19.47 
20.05 
24.00 
25.64 
27.66 
15.97 

STD DEV 
------------------

0.013 
0.036 
0.035 
0.046 

FORM IX 

I CAL STANDARDS 
Level 3 Level 4 Level 5 

--------- --------- ------------------ --------- ---------
4.87 4.86 4.86 
7.46 7.44 7.45 

10.25 10.22 10.24 
12.60 12.57 12.60 
13.66 13.60 13.64 
14.55 14.51 14.54 
16.54 16.49 16.54 
17.24 17.19 17.24 
18.03 17.98 18.03 
19.51 19.46 19.51 
20.08 20.03 20.08 
24.05 24.01 24.05 
25.73 25.67 25.72 
27.77 27.72 27.77 
16.01 15.95 16.00 

3X STD RT WINDOW 
--------- ---------------------------- -------------------

0.038 4.83 - 4.91 
0.109 7.37 - 7.59 
0.105 10.16 - 10.36 
0.137 12.48 - 12.76 



9E 
EXPLOSIVES RETENTION TIME DATA TABLE 

T.ab Name: SWL-TULSA Case No.: TOLTEST SDG No.: 39322 

J.lab Code: SWOK Instrument ID: LC1 

LC Column: CARBOSORB Date(s) ICAL Analyzed: 08/17/99 08/17/99 

COMPOUND AVG RT STD DEV 3X STD RT WINDOW 
------------------------- --------- --------- --------- -------------------------------------------- --------- --------- --------- -------------------
TETRYL 13.66 0.049 0.148 13.51 - 13.81 
NB 14.55 0.046 0.139 14.41 - 14.69 
TNT 16.54 0.043 0.130 16.41 - 16.67 
4ADNT 17.25 0.085 0.254 17.00 - 17.50 
2ADNT 18.05 0.093 0.279 17.77 - 18.33 
26DNT 19.51 0.063 0.190 19.32 - 19.70 
24DNT 20.09 0.064 0.191 19.90 - 20.28 
2NT 24.05 0.057 0.171 23.88 - 24.22 
4NT 25.70 0.081 0.243 25.46 - 25.94 
3NT 27.74 0.068 0.204 27.54 - 27.94 
3,4-DNT 16.00 0.056 0.168 15.83 - 16.17 

FORM IX 



8D 
EXPLOSIVES ANALYTICAL SEQUENCE 

~ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 39322 

LC Column: CARBOSORB Init. calib. Date(s): 08/17/99 08/17/99 

Instrument ID: LC1 

THE ANALYTICAL SEQUENCE OF PERFORMANCE EVALUATION MIXTURES, BLANKS, 
SAMPLES, AND STANDARDS IS GIVEN BELOW: 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

MEAN SURROGATE 
Sl . 16.00 . 

CLIENT 
SAMPLE NO. 

--------------------------------------------
INSTRUMENT BLANK 
EXPL1 
EXPL2 
EXPL3 
EXPL4 
EXPL5 
BIOM08200031 
BIOM08200032 
BIOM08200033 
EXPL3 

RT FROM INITIAL CALIBRATION 

LAB DATE TIME 
SAMPLE ID ANALYZED ANALYZED 

------------ ---------- ---------------------- ---------- ----------
INSTRUMENT B 08/17/99 1511 
L1 6-178 08/17/99 1641 
L2 6-177 08/17/99 1739 
L3 6-176 08/17/99 1824 
L4 6-175 08/17/99 2023 
L5 6-174 08/17/99 2107 
39322.01 08/17/99 2152 
39322.02 08/17/99 2237 
39322.03 08/17/99 2322 
L3 6-176 08/18/99 0006 

Sl 
RT # 

----------------
0.00 * 

15.99 
15.97 
16.01 
15.95 
16.00 
16.03 
16.05 
16.00 
16.11 

# Column to be used to flag retention time values with an asterisk. 
* Values outside of QC limits 

page 1 of 1 

FORM VIII 







6E 
SOIL EXPLOSIVES INITIAL CALIBRATION CALIBRATION FACTOR SUMMARY 

"'Jab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 39322 Inst. ID: LC2 

LC Column: CARBOSORB 

COMPOUND 
------------------------------------------

HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 

--- -- - - -------------------------
3,4-DNT 

COMPOUND 
------------------------------------------

HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 

---- - -- ---- -----------------------
3,4-DNT 

MEAN RSD 

page 1 of 1 

Date(s) Analyzed: 08/17/99 08/17/99 

Method: 200SB17 

CALIBRATION FACTORS 
LEVEL 1 LEVEL 2 LEVEL 3 

------------ ------------ ------------------------ ------------ ------------
168893166 190983497 206802854 
224212333 279269933 296966888 
620451947 642985473 696400645 

1034721800 1024505780 1040337582 
373198559 376578892 385765962 
878327030 863272990 873408775 
937152750 808228963 863815724 
323703857 370716429 304255526 
878377429 785346986 815511946 
465055882 451372134 453699686 

1111091159 1086157551 1140447465 
619857424 606942832 624486847 
534648500 525422336 544946167 
575718850 609959955 635397926 

------------ ------------ ------------------------ ------------ ------------
538000952 520533497 530468549 

CALIBRATION FACTORS 
LEVEL 4 LEVEL 5 MEAN 

------------ ------------ ------------------------ ------------ ------------
205641356 208020311 196068237 
292050511 306674074 279834748 
686523221 706851369 670642531 

1027527851 1070240846 1039466772 
378573122 399732076 382769722 
865577721 902592527 876635809 
855327546 859934476 864891892 
299994467 325640776 324862211 
806260739 832645855 823628591 
443843045 464788998 455751949 

1124783642 1150825695 1122661102 
617088174 630705881 619816232 
533816148 546846087 537135848 
620762671 643343629 617036606 

------------ ------------ ------------------------ ------------ ------------
524670357 540763114 530887294 

FORM VI 

%RSD 
------------

8.51 
11.66 
5.53 
1.76 
2.75 
1.79 
5.35 
8.63 
4.25 
2.00 
2.26 
1.43 
1.64 
4.29 

------------
1.62 

4.23 



7E 
EXPLOSIVES CALIBRATION VERIFICATION SUMMARY 

",ab Name: SWL-TULSA Lab Code: SWOK 

Case No.: TOLTEST SDG No.: 39322 Inst. ID: LC2 Method: 200SB1", 

LC Column: CARBOSORB Init. Calib Date(s): 08/17/99 08/17/99 

Client Sample No.: EXPL3 Date Analyzed 08/18/99 

Lab Sample ID : L3 6-178 Time Analyzed : 0304 

RT WINDOW CAL. MEAN CAL. 
COMPOUND RT FROM TO FACTOR FACTOR %D # 

--------------------------- ----- ----- ----- ---------- ---------- --------------------------------- ----- ----- ----- ---------- ---------- ------
HMX 5.19 5.12 5.54 207075811 196068237 -5.6 
RDX 7.85 7.78 8.06 301126454 279834748 -7.6 
TNB 10.70 10.59 10.77 709424751 670642531 -5.8 
DNB 13.03 12.81 13.15 1061989223 1039466772 -2.2 
TETRYL 13.91 13.64 14.06 396949175 382769722 -3.7 
NB 14.83 14.60 14.94 893207042 876635809 -1.9 
TNT 16.77 16.55 16.89 758245495 864891892 12.3 
4ADNT 17.14 16.79 17.33 467340551 324862211 -43.9* 
2ADNT 18.29 17.53 18.51 833444550 823628591 -1.2 
26DNT 19.53 19.03 19.73 466793312 455751949 -2.4 
24DNT 20.22 19.63 20.43 1151974154 1122661102 -2.6 
2NT 23.84 23.27 24.03 625726134 619816232 -1. 0 
4NT 25.49 24.75 25.71 535530219 537135848 0.3 
3NT 27.50 26.67 27.75 630522640 617036606 -2.2 
3,4-DNT 15.95 15.60 16.14 536651531 530887294 -1.1 

QC LIMITS: RPD of amounts must be less than or equal to 15.0%. 

FORM VII 



9D' 
SOIL EXPLOSIVES CALIBRATION STANDARD CONCENTRATION SUMMARY 

~ab Name: SWL-TULSA Case No.: TOLTEST SDG No.: 39322 

Lab Code: SWOK Injection volume = 200uL Amount units = ug/mL 

COMPOUND 
======================= 
HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 
3,4-DNT 

COMPOUND 
--------------------------------------------

HMX#2 
RDX#2 
TNB#2 
DNB#2 
TETRYL#2 
NB#2 
TNT#2 
4ADNT#2 
2ADNT#2 
26DNT#2 
24DNT#2 
2NT#2 
4NT#2 
3NT#2 
3,4-DNT#2 

Level 1 
--------------------

0.062 
0.024 
0.019 
0.010 
0.022 
0.020 
0.016 
0.014 
0.014 
0.024 
0.014 
0.020 
0.020 
0.020 
0.029 

Level 1 
--------------------

0.070 
0.050 
0.046 
0.040 
0.090 
0.050 
0.046 
0.092 
0.100 
0.050 
0.050 
0.050 
0.050 
0.100 
0.066 

SPIKE AMOUNTS COLUMN 1 
Level 2 Level 3 Level 4 . 

--------------------
0.308 
0.120 
0.095 
0.050 
0.111 
0.101 
0.080 
0.070 
0.070 
0.119 
0.069 
0.099 
0.100 
0.100 
0.147 

--------------------
1.54 

0.598 
0.450 
0.251 
0.554 
0.503 
0.402 
0.352 
0.351 
0.596 
0.344 
0.495 
0.499 
0.499 
0.736 

--------------------
3.08 
1.20 

0.900 
0.502 
1.11 
1. 01 

0.804 
0.704 
0.701 
1.19 

0.687 
0.990 
0.997 
0.998 
1.47 

SPIKE AMOUNTS COLUMN 2 
Level 2 Level 3 Level 4 

--------------------
0.350 
0.250 
0.230 
0.200 
0.450 
0.250 
0.230 
0.460 
0.500 
0.250 
0.250 
0.250 
0.250 
0.500 
0.330 

FORM IX 

--------------------
0.875 
0.625 
0.575 
0.500 
1.13 

0.625 
0.575 
1.15 
1.25 

0.625 
0.625 
0.625 
0.625 
1.25 

0.825 

--------------------
1.75 
1.25 
1.15 
1.00 
2.25 
1.25 
1.15 
2.30 
2.50 
1.25 
1.25 
1.25 
1.25 
2.50 
1.65 

Level 5 
--------------------

6.16 
2.39 
1.80 
1.00 
2.21 
2.01 
1.61 
1.41 
1.40 
2.38 
1.37 
1.98 
2.00 
2.00 
2.94 

Level 5 
--------------------

3.50 
2.50 
2.30 
2.00 
4.50 
2.50 
2.30 
4.60 
5.00 
2.50 
2.50 
2.50 
2.50 
5.00 
3.30 



9E 
EXPLOSIVES RETENTION TIME DATA TABLE 

~.ab Name: SWL-TULSA Case No.: TOLTEST SDG No.: 39322 

Lab Code: SWOK Instrument ID: LC2 

LC Column: CARBOSORB Date(s) ICAL Analyzed: 08/17/99 08/17/99 

COMPOUND 
--------------------------------------------------
HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 
3,4-DNT 

COMPOUND 

Level 1 
------------------

5.36 
7.98 

10.70 
13.02 
13.90 
14.82 
16.76 
17.16 
18.10 
19.46 
20.10 
23.67 
25.27 
27.27 
15.94 

RT 
CCAL 1 

----------------------------------------------------------------------
HMX 
RDX-----------------------
TNB ______________________ _ 
DNB 
TET=R~Y~L--------------------

NB 
TN=T~---------------------

4ADNT __________________ __ 
2ADNT ____________________ _ 
26DNT 
24DNT--------------------
2NT 
4NT-----------------------
3NT 

-===~-----------------3,4-DNT ________________ __ 

COMPOUND 
--------------------------------------------------
HMX 
RDX 
TNB 
DNB" 

5.19 
7.85 

10.70 
13.03 
13.91 
14.83 
16.77 
17.14 
18.29 
19.53 
20.22 
23.84 
25.49 
27.50 
15.95 

AVG RT 
------------------

5.33 
7.92 

10.68 
12.98 

RT OF 
Level 2 

------------------
5.37 
7.95 

10.71 
13.02 
13.91 
14.82 
16.79 
17.11 
18.07 
19.44 
20.10 
23.73 
25.31 
27.29 
15.95 

STD DEV 
------------------

0.070 
0.045 
0.029 
0.056 

FORM IX 

I CAL STANDARDS 
Level 3 Level 4 Level 5 

--------- --------- ----------------- --------- ---------
5.35 5.35 5.37 
7.91 7.90 7.90 

10.67 10.64 10.65 
12.96 12.91 12.91 
13.82 13.78 13.76 
14.74 14.72 14.70 
16.70 16.66 16.66 
17.04 16.97 16.95 
17.95 17.88 17.85 
19.33 19.26 19.24 
19.98 19.90 19.88 
23.61 23.52 23.52 
25.18 25.07 25.07 
27.15 27.03 27.03 
15.82 15.78 15.76 

3X STD RT WINDOW 
--------- ---------------------------- -------------------

0.210 5.12 - 5.54 
0.136 7.78 - 8.06 
0.088 10.59 - 10.77 
0.169 12.81 - 13.15 



9E 
EXPLOSIVES RETENTION TIME DATA TABLE 

Lab Name: SWL-TULSA Case No.: TOLTEST SDG No.: 39322 

.... ab Code: SWOK Instrument ID: LC2 

LC Column: CARBOSORB Date(s) ICAL Analyzed: 08/17/99 08/17/99 

COMPOUND AVG RT STD DEV 3X STD RT WINDOW -------------------------- --------- --------- --------- -------------------------------------------- --------- --------- --------- -------------------
TETRYL 13.85 0.069 0.206 13.64 - 14.06 
NB 14.77 0.058 0.174 14.60 - 14.94 
TNT 16.72 0.058 0.173 16.55 - 16.89 
4ADNT 17.06 0.089 0.267 16.79 - 17.33 
2ADNT 18.02 0.164 0.493 17.53 - 18.51 
26DNT 19.38 0.117 0.352 19.03 - 19.73 
24DNT 20.03 0.133 0.398 19.63 - 20.43 
2NT 23.65 0.125 0.375 23.27 - 24.02 
4NT 25.23 0.161 0.482 24.75 - 25.71 
3NT 27.21 0.180 0.541 26.67 - 27.75 
3,4-DNT 15.87 0~090 0.270 15.60 - 16.14 

FORM IX 



8D 
EXPLOSIVES ANALYTICAL SEQUENCE 

',ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 39322 

LC Column: CARBOSORB Init. Calib. Date(s): 08/17/99 08/17/99 

Instrument ID: LC2 

THE ANALYTICAL SEQUENCE OF PERFORMANCE EVALUATION MIXTURES, BLANKS, 
SAMPLES, AND STANDARDS IS GIVEN BELOW: 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

MEAN SURROGATE RT FROM INITIAL CALIBRATION 
Sl . 15.87 . 

CLIENT LAB DATE TIME Sl 
SAMPLE NO. SAMPLE ID ANALYZED ANALYZED RT # 

---------------------- ------------ ---------- ---------- ------------------------------ ------------ ---------- ---------- --------
INSTRUMENT BLANK INSTRUMENT B 08/17/99 1400 0.00 * 
EXPL1 L1 6-178 08/17/99 1516 15.94 
EXPL2 L2 6-177 08/17/99 1553 15.95 
EXPL3 L3 6-178 08/17/99 1631 15.82 
EXPL4 L4 6-175 08/17/99 1709 15.78 
EXPL5 L5 6-174 08/17/99 2107 15.76 
BIOM08200052 39322.07 08/17/99 2152 15.78 
BIOM08200052FD 39322.08 08/17/99 2236 15.86 
BIOM08200053 39322.09 08/17/99 2321 15.98 
BIOM08200071 39322.10 08/18/99 0006 16.08 
BIOM08200113 39322.18 08/18/99 0050 15.94 
BIOM08200033MS 39322.04MS 08/18/99 0135 16.05 
BIOM08200033MSD 39322.05MSD 08/18/99 0219 15.99 
EXPL3 L3 6-178 08/18/99 0304 15.95 

# Column to be used to fla~ retention time values with an asterisk. 
* Values outside of QC lim1ts 

page 1 of 1 

FORM VIII 







6E 
SOIL EXPLOSIVES INITIAL CALIBRATION CALIBRATION FACTOR SUMMARY 

·,ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 39322 Inst. ID: LC4 

LC column: METASIL 

COMPOUND 
------------------------------------------

HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 

- --- ------------------------
3,4-DNT 

COMPOUND 
------------------------------------------

HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 

------ - -- -----------------------
3,4-DNT 

MEAN RSD 

Page 1 of 1 

Date(s) Analyzed: 08/16/99 08/16/99 

Method: 200SH16N 

CALIBRATION FACTORS 
LEVEL 1 LEVEL 2 LEVEL 3 

------------ ------------ ------------------------ ------------ ------------
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

29633860 26062704 26747099 
27820960 31370012 31386634 
32483280 32646424 33291572 

------------ ------------ ------------------------ ------------ ------------
0 0 0 

CALIBRATION FACTORS 
LEVEL 4 LEVEL 5 MEAN 

------------ ------------ ------------------------ ------------ ------------
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

31533559 29899425 28775329 
33584733 34961540 31824776 
37175758 36846748 34488756 

------------ ------------ ------------------------ ------------ ------------
0 0 34488756 

FORM VI 

%RSD 
------------

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
7.98 
8.51 
6.74 

------------
0.00 

7.74 



7E 
EXPLOSIVES CALIBRATION VERIFICATION SUMMARY 

·~ab Name: SWL-TULSA 

Case No.: TOLTEST 

LC Column: METASIL 

SDG No.: 39322 

Lab Code: SWOK 

Inst. ID: LC4 Method: 200SH16N 

Init. Calib Date(s): 08/16/99 08/16/99 

Client Sample No.: EXPL3NT 

Lab Sample ID : L3 6-181 

COMPOUND RT 
--------------------------- -------------------------------- -----

2NT 23.61 
4NT 24.06 
3NT 26.10 

Date Analyzed: 08/17/99 

Time Analyzed : 0059 

RT WINDOW CAL. MEAN CAL. 
FROM TO FACTOR FACTOR 
----- ----- ---------- --------------- ----- ---------- ----------
21.90 24.26 28109888 28775329 
22.21 24.73 33588941 31824776 
24.12 26.84 34883805 34488756 

QC LIMITS: RPD of amounts must be less than or equal to 15.0%. 

FORM VII 

%D # ------------
2.3 

-5.5 
-1.1 



7E 
EXPLOSIVES CALIBRATION VERIFICATION SUMMARY 

·,ab Name: SWL-TULSA 

Case No.: TOLTEST SDG No.: 39322 

Lab Code: SWOK 

Inst. ID: LC4 Method: 200SH16N 

LC Column: METASIL Init. Calib Date(s): 08/16/99 08/16/99 

Client sample No.: EXPL3NT 

Lab Sample ID : L3 6-181 

COMPOUND RT 
--------------------------- -------------------------------- -----

2NT 23.67 
4NT 24.09 
3NT 26.16 

Date Analyzed: 08/17/99 

Time Analyzed : 0721 

RT WINDOW CAL. MEAN CAL. 
FROM TO FACTOR FACTOR 
----- ----- ---------- --------------- ----- ---------- ----------
21.90 24.26 28441384 28775329 
22.21 24.73 28554048 31824776 
24.12 26.84 32684574 34488756 

QC LIMITS: RPD of amounts must be less than or equal to 15.0%. 

FORK VII 

%D # -----------
1.2 

10.3 
5.2 



9D' 
SOIL EXPLOSIVES CALIBRATION STANDARD CONCENTRATION SUMMARY 

"Jab Name: SWL-TULSA Case No.: TOLTEST SDG No.: 39322 

Lab Code: SWOK Injection volume = 200uL Amount units = ug/mL 

COMPOUND 
----------------------------------------------
HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 
3,4-DNT 

COMPOUND 
--------------------------------------------

HMX#2 
RDX#2 
TNB#2 
DNB#2 
TETRYL#2 
NB#2 
TNT#2 
4ADNT#2 
2 ADNT# 2 
26DNT#2 
24DNT#2 
2NT#2 
4NT#2 
3NT#2 
3,4-DNT#2 

Level 1 
--------------------

0.062 
0.024 
0.019 
0.010 
0.022 
0.020 
0.016 
0.014 
0.014 
0.024 
0.014 
0.020 
0.020 
0.020 
0.029 

Level 1 
--------------------

0.070 
0.050 
0.046 
0.040 
0.090 
0.050 
0.046 
0.092 
0.100 
0.050 
0.050 
0.050 
0.050 
0.100 
0.066 

SPIKE AMOUNTS COLUMN 1 
Level 2 Level 3 Level 4 . 

--------------------
0.308 
0.120 
0.095 
0.050 
0.111 
0.101 
0.080 
0.070 
0.070 
0.119 
0.069 
0.099 
0.100 
0.100 
0.147 

--------------------
1.54 

0.598 
0.450 
0.251 
0.554 
0.503 
0.402 
0.352 
0.351 
0.596 
0.344 
0.495 
0.499 
0.499 
0.736 

--------------------
3.08 
1.20 

0.900 
0.502 
1.11 
1.01 

0.804 
0.704 
0.701 
1.19 

0.687 
0.990 
0.997 
0.998 
1.47 

SPIKE AMOUNTS COLUMN 2 
Level 2 Level 3 Level 4 

--------------------
0.350 
0.250 
0.230 
0.200 
0.450 
0.250 
0.230 
0.460 
0.500 
0.250 
0.250 
0.250 
0.250 
0.500 
0.330 

FORM IX 

--------------------
0.875 
0.625 
0.575 
0.500 
1.13 

0.625 
0.575 
1.15 
1.25 

0.625 
0.625 
0.625 
0.625 
1.25 

0.825 

--------------------
1.75 
1.25 
1.15 
1.00 
2.25 
1.25 
1.15 
2.30 
2.50 
1.25 
1.25 
1.25 
1.25 
2.50 
1.65 

Level 5 
--------------------

6.16 
2.39 
1.80 
1.00 
2.21 
2.01 
1.61 
1.41 
1.40 
2.38 
1.37 
1.98 
2.00 
2.00 
2.94 

Level 
---------------- ... 

3.50 
2.50 
2.30 
2.00 
4.50 
2.50 
2.30 
4.60 
5.00 
2.50 
2.50 
2.50 
2.50 
5.00 
3.30 



80 
EXPLOSIVES ANALYTICAL SEQUENCE 

,ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 39322 

LC Column: METASIL Init. Calib. Date(s): 08/16/99 08/16/99 

Instrument 10: LC4 

THE ANALYTICAL SEQUENCE OF PERFORMANCE EVALUATION MIXTURES, BLANKS, 
SAMPLES, AND STANDARDS IS GIVEN BELOW: 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

MEAN SURROGATE RT FROM INITIAL CALIBRATION 
Sl . 0.00 . 

CLIENT LAB DATE TIME Sl 
SAMPLE NO. SAMPLE 10 ANALYZED ANALYZED RT # ---------------------- ------------ ---------- ---------- ------------------------------ ------------ ---------- ---------- --------

INSTRUMENT BLANK INSTRUMENT B 08/16/99 1558 0.00 
EXPL1NT L1 6-179 08/16/99 1629 0.00 
EXPL2NT L2 6-180 08/16/99 1733 0.00 
EXPL3NT L3 6-181 08/16/99 1805 0.00 
EXPL4NT L4 6-182 08/16/99 1837 0.00 
EXPLSNT L5 6-183 08/16/99 1909 0.00 
BL0709SF BL0709SF 08/16/99 1941 0.00 
BIOM08200051 39322.06 08/16/99 2148 0.00 
BIOM08200052 39322.07 08/16/99 2220 0.00 
BIOM08200072 39322.11 08/17/99 0027 0.00 
EXPL3NT L3 6-181 08/17/99 0059 0.00 
BIOM08200073 39322.12 08/17/99 0203 0.00 
BIOM08200091 39322.13 08/17/99 0234 .0.00 
BIOM08200092 39322.14 08/17/99 0306 0.00 
BIOM08200093 39322.15 08/17/99 0338 0.00 
BIOM08200111 39322.16 08/17/99 0410 0.00 
BIOM08200112 39322.17 08/17/99 0442 0.00 
EXPL3NT L3 6-181 08/17/99 0721 0.00 

# Column to be used to flag retention time values with an asterisk. 
* Values outside of QC limits 

page 1 of 1 

FORM VIII 





9E 
EXPLOSIVES RETENTION TIME DATA TABLE 

',ab Name: SWL-TULSA Case No.: TOLTEST SDG No.: 39322 

Lab Code: SWOK Instrument ID: LC4 

LC Column: METASIL Date(s) ICAL Analyzed: 08/16/99 08/16/99 

COMPOUND 
--------------------------------------------------
HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 
3,4-DNT 

COMPOUND 

Level 1 
------------------

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

22.74 
23.13 
25.11 

0.00 

RT 
CCAL 1 

RT OF 
Level 2 

------------------
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

22.80 
23.16 
25.14 

0.00 

RT 
CCAL 2 

------------------------------------------------------------------------------------------
HMX 
RDX----------------------
TNB 
DNB----------------------
TETRYL __________________ _ 
NB 
TN=T----------------------
4ADNT 
2ADNT--------------------
26DNT 
24DNT--------------------
2NT ____________________ __ 
4NT 
3NT----------------------
3,4-DNT ------------------

COMPOUND 
--------------------------------------------------
HMX 
RDX 
TNB 
DNB 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

23.61 
24.06 
26.10 

0.00 

AVG RT 
------------------

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

23.67 
24.09 
26.16 

0.00 

STD DEV 
------------------

0.000 
0.000 
0.000 
0.000 

FORM IX 

I CAL STANDARDS 
Level 3 Level 4 Level 5 

--------- --------- ------------------ --------- ---------
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 

22.86 22.86 23.02 
23.24 23.25 23.36 
25.22 25.24 25.39 

0.00 0.00 0.00 

3X STD RT WINDOW 
--------- ---------------------------- -------------------

0.000 0.00 - 0.00 
0.000 0.00 - 0.00 
0.000 0.00 - 0.00 
0.000 0.00 - 0.00 



9E 
EXPLOSIVES RETENTION TIME DATA TABLE 

Lab Name: SWL-TULSA Case No.: TOLTEST SDG No.: 39322 

.... ab Code: SWOK Instrument ID: LC4 

LC column: METASIL Date(s) ICAL Analyzed: 08/16/99 08/16/99 

COMPOUND AVG RT STD DEV 3X STD RT WINDOW -------------------------- --------- --------- --------- -------------------------------------------- --------- --------- --------- -------------------
TETRYL 0.00 0.000 0.000 0.00 - 0.00 
NB 0.00 0.000 0.000 0.00 - 0.00 
TNT 0.00 0.000 0.000 0.00 - 0.00 
4ADNT 0.00 0.000 0.000 0.00 - 0.00 
2ADNT 0.00 0.000 0.000 0.00 - 0.00 
26DNT 0.00 0.000 0.000 0.00 - 0.00 
24DNT 0.00 0.000 0.000 0.00 - 0.00 
2NT 23.08 0.392 1.177 21.90 - 24.26 
4NT 23.47 0.420 1.260 22.21 - 24.73 
3NT 25.48 0.453 1.360 24.12 - 26.84 
3,4-DNT 0.00 0.000 0.000 0.00 - 0.00 

FORM IX 







6E 
SOIL EXPLOSIVES INITIAL CALIBRATION CALIBRATION FACTOR SUMMARY 

.... ab Name: SWL-TULSA 

Loab Code: SWOK Case No.: TOLTEST SDG No.: 39322 Inst. ID: LC3 

LC Column: CARBOSORB 

COMPOUND 
------------------------------------------

HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 

-- --------- - -----------------------
3,4-DNT 

COMPOUND 
------------------------------------------

HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 

--- ------ --------------------------
3,4-DNT 

MEAN RSD 

page 1 of 1 

Date(s) Analyzed: 08/17/99 08/17/99 

Method: 200SH17 

CALIBRATION FACTORS 
LEVEL 1 LEVEL 2 LEVEL 3 

------------ ------------ ------------------------ ------------ ------------
237839265 255394930 264419045 
309835583 319545367 300036651 
593678789 609171042 645175687 
688498200 765773060 750407873 
302473739 321758414 312930294 
389088812 402357683 379602592 
500393250 500422925 484870251 
505560357 474185714 468668392 
497756000 514398943 507495934 
392819664 382401689 385172904 
612586087 690418971 651674410 
251936313 277874909 275375325 
175921850 186439600 176684715 
275493850 238934500 235329625 

------------ ------------ ------------------------ ------------ ------------
311699184 343644891 333807929 

CALIBRATION FACTORS 
LEVEL 4 LEVEL 5 MEAN 

------------ ------------ ------------------------ ------------ ------------
263912462 260628141 256438769 
290371521 287834905 301524805 
640391630 640570879 625797606 
794406596 753655025 750548151 
308497837 307579329 310647923 
380777292 381226286 386610533 
491098967 492569985 493871076 
465347943 464884032 475729288 
508822326 505209744 506736589 
384761101 384761729 385983418 
650368274 652149708 651439490 
277383656 278017166 272117474 
180416636 180076458 179907852 
237771940 235260135 244558010 

------------ ------------ ------------------------ ------------ ------------
329552952 327472516 329235494 

FORM VI 

%RSD 
------------

4.29 
4.41 
3.67 
5.17 
2.33 
2.48 
1.34 
3.59 
1.19 
1.03 
4.23 
4.16 
2.31 
7.10 

------------
3.53 

3.39 



7E 
EXPLOSIVES CALIBRATION VERIFICATION SUMMARY 

".ab Name: SWL-TULSA Lab Code: SWOK 

Case No.: TOLTEST SDG No.: 39322 Inst. ID: LC3 Method: 200SH~1 

LC Column: CARBOSORB Init. Calib Date(s): 08/17/99 08/17/99 

Client Sample No.: EXPL3 

Lab Sample ID L3 6-176 

COMPOUND RT 
--------------------------- -------------------------------- -----

HMX 5.91 
RDX 9.03 
TNB 12.16 
DNB 15.05 
TETRYL 16.43 
NB 17.07 
TNT 19.48 
4ADNT 21.19 
2ADNT 22.41 
26DNT 23.09 
24DNT 23.95 
2NT 28.13 
4NT 30.16 
3NT 32.54 
3,4-DNT 18.89 

Date Analyzed : 08/18/99 

Time Analyzed : 0026 

RT WINDOW CAL. MEAN CAL. 
FROM TO FACTOR FACTOR 
----- ----- ---------- --------------- ----- ---------- ----------

5.78 5.96 261373456 256438769 
8.67 9.21 297989009 301524805 

11.73 12.25 622377236 625797606 
14.34 15.20 739763960 750548151 
15.43 16.63 298238695 310647923 
16.30 17.24 370683529 386610533 
18.51 19.71 487909704 493871076 
19.47 21.57 457515290 475729288 
20.45 22.83 458643236 506736589 
21.67 23.41 418441869 385983418 
22.39 24.29 647135320 651439490 
26.39 28.55 264090251 272117474 
28.26 30.64 171063607 179907852 
30.47 33.01 223619563 244558010 
17.68 19.16 327171075 329235494 

QC LIMITS: RPD of amounts must be less than or equal to 15.0%. 

FORM VII 

%D # ------------
-1.9 
1.2 
0.5 
1.4 
4.0 
4.1 
1.2 
3.8 
9.5 

-8.4 
0.7 
2.9 
4.9 
8.6 
0.6 



9D' 
SOIL EXPLOSIVES CALIBRATION STANDARD CONCENTRATION SUMMARY 

".ab Name: SWL-TULSA Case No.: TOLTEST SDG No.: 39322 

Lab Code: SWOK Injection volume = 200uL Amount units = ug/mL 

COMPOUND 
----------------------------------------------
HHX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 
3,4-DNT 

COMPOUND 
--------------------------------------------

HHX#2 
RDX#2 
TNB#2 
DNB#2 
TETRYL#2 
NB#2 
TNT#2 
4ADNT#2 
2ADNT#2 
26DNT#2 
24DNT#2 
2NT#2 
4NT#2 
3NT#2 
3,4-DNT#2 

Level 1 
--------------------

0.062 
0.024 
0.019 
0.010 
0.022 
0.020 
0.016 
0.014 
0.014 
0.024 
0.014 
0.020 
0.020 
0.020 
0.029 

Level 1 
--------------------

0.070 
0.050 
0.046 
0.040 
0.090 
0.050 
0.046 
0.092 
0.100 
0.050 
0.050 
0.050 
0.050 
0.100 
0.066 

SPIKE AMOUNTS COLUMN 1 
Level 2 Level 3 Level 4 . 

--------------------
0.308 
0.120 
0.095 
0.050 
0.111 
0.101 
0.080 
0.070 
0.070 
0.119 
0.069 
0.099 
0.100 
0.100 
0.147 

--------------------
1.54 

0.598 
0.450 
0.251 
0.554 
0.503 
0.402 
0.352 
0.351 
0.596 
0.344 
0.495 
0.499 
0.499 
0.736 

--------------------
3.08 
1.20 

0.900 
0.502 
1.11 
1. 01 

0.804 
0.704 
0.701 
1.19 

0.687 
0.990 
0.997 
0.998 
1.47 

SPIKE AMOUNTS COLUMN 2 
Level 2 Level 3 Level 4 

--------------------
0.350 
0.250 
0.230 
0.200 
0.450 
0.250 
0.230 
0.460 
0.500 
0.250 
0.250 
0.250 
0.250 
0.500 
0.330 

FORM IX 

--------------------
0.875 
0.625 
0.575 
0.500 
1.13 

0.625 
0.575 
1.15 
1.25 

0.625 
0.625 
0.625 
0.625 
1.25 

0.825 

--------------------
1.75 
1.25 
1.15 
1.00 
2.25 
1.25 
1.15 
2.30 
2.50 
1.25 
1.25 
1.25 
1.25 
2.50 
1.65 

Level 5 
--------------------

6.16 
2.39 
1.80 
1.00 
2.21 
2.01 
1.61 
1.41 
1.40 
2.38 
1.37 
1.98 
2.00 
2.00 
2.94 

Level 5 
--------------------

3.50 
2.50 
2.30 
2.00 
4.50 
2.50 
2.30 
4.60 
5.00 
2.50 
2.50 
2.50 
2.50 
5.00 
3.30 



9E 
EXPLOSIVES RETENTION TIME DATA TABLE 

',ab Name: SWL-TULSA Case No.: TOLTEST SDG No.: 39322 

Lab Code: SWOK Instrument ID: LC3 

LC Column: CARBOSORB Date(s) ICAL Analyzed: 08/17/99 08/17/99 

COMPOUND 
--------------------------------------------------
HMX 
RDX-----------------------
TNB ______________________ _ 

DNB 
TET:R=Y=L--------------------
NB 
TN=T~---------------------

4ADNT ____________________ _ 
2ADNT ____________________ _ 
26DNT __________________ __ 
24DNT ____________________ _ 
2NT ______________________ _ 
4NT ______________________ _ 
3NT 
3,4--RD~N=Tr------------------

COMPOUND 

Level 1 
------------------

5.86 
9.08 

12.00 
14.75 
16.00 
16.79 
19.19 
20.61 
21.74 
22.62 
23.42 
27.65 
29.68 
31.87 
18.52 

RT 
CCAL 1 

----------------------------------------------------------------------
HMX 
RDX-----------------------
TNB 
DNB-----------------------
TETRYL 
NB --------------------
TNT 
4AD~N=T~-------------------

2ADNT 
26DNT---------------------
24DNT 
2NT --------------------
4NT 
3NT-----------------------
3,4-DNT ________________ __ 

5.91 
9.03 

12.16 
15.05 
16.43 
17.07 
19.48 
21.19 
22.41 
23.09 
23.95 
28.13 
30.16 
32.54 
18.88 

RT OF ICAL STANDARDS 
Level 2 Level 3 Level 4 

------------------
5.85 
8.89 

11.93 
14.71 
15.94 
16.69 
19.01 
20.38 
21.48 
22.39 
23.24 
27.29 
29.26 
31.54 
18.31 

------------------
5.85 
8.87 

11.94 
14.67 
15.90 
16.65 
18.95 
20.29 
21.37 
22.34 
23.11 
27.27 
29.21 
31.50 
18.24 

------------------
5.85 
8.89 

11.95 
14.75 
15.99 
16.74 
19.04 
20.35 
21.46 
22.42 
23.20 
27.30 
29.23 
31.52 
18.32 

Level 5 
------------------

5.91 
8.88 

11.95 
14.68 
15.92 
16.67 
18.98 
20.30 
21.40 
22.36 
23.13 
27.20 
29.15 
31.44 
18.26 

COMPOUND AVG RT STD DEV 3X STD RT WINDOW 
------------------------- --------- --------- --------- =================== ------------------------- --------- --------- ---------
HMX 5.87 0.030 0.090 5.78 - 5.96 
RDX 8.94 0.091 0.272 8.67 - 9.21 
TNB 11.99 0.088 0.263 11.73 - 12.25 
DNB 14.77 0.142 0.426 14.34 - 15.20 

FORM IX 



9E 
EXPLOSIVES RETENTION TIME DATA TABLE 

Lab Name: SWL-TULSA Case No.: TOLTEST SDG No.: 39322 

... ab Code: SWOl( Instrument ID: LC3 

LC Column: CARBOSORB Date(s) ICAL Analyzed: 08/17/99 08/17/99 

COMPOUND AVG RT STD DEV 3X STD RT WINDOW -------------------------- --------- --------- --------- -------------------------------------------- --------- --------- --------- -------------------
TETRYL 16.03 0.200 0.599 15.43 - 16.63 
NB 16.77 0.156 0.469 16.30 - 17.24 
TNT 19.11 0.200 0.601 18.51 - 19.71 
4ADNT 20.52 0.348 1.045 19.47 - 21.56 
2ADNT 21.64 0.398 1.194 20.45 - 22.83 
26DNT 22.54 0.289 0.868 21.67 - 23.41 
24DNT 23.34 0.318 0.954 22.39 - 24.29 
2NT 27.47 0.358 1.075 26.39 - 28.54 
4NT 29.45 0.397 1.192 28.26 - 30.64 
3NT 31.74 0.423 1.268 30.47 - 33.01 
3,4-DNT 18.42 0.246 0.737 17.68 - 19.16 

FORM IX 



8D 
EXPLOSIVES ANALYTICAL SEQUENCE 

·,ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 39322 

LC column: CARBOSORB Init. Calib. Date(s): 08/17/99 08/17/99 

Instrument ID: LC3 

THE ANALYTICAL SEQUENCE OF PERFORMANCE EVALUATION MIXTURES, BLANKS, 
SAMPLES, AND STANDARDS IS GIVEN BELOW: 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

MEAN SURROGATE RT FROM INITIAL CALIBRATION 
Sl : 18.42 

CLIENT LAB DATE TIME Sl 
SAMPLE NO. SAMPLE ID ANALYZED ANALYZED RT # ---------------------- ------------ ---------- ---------- ------------------------------ ------------ ---------- ---------- --------

INSTRUMENT BLANK INSTRUMENT B 08/17/99 0954 0.00 * EXPL1 L1 6-178 08/17/99 1159 18.52 
EXPL2 L2 6-177 08/17/99 1439 18.31 
EXPL3 L3 6-176 08/17/99 1524 18.24 
EXPL4 L4 6-175 08/17/99 1608 18.32 
EXPL5 L5 6-174 08/17/99 1653 18.26 
BIOM08200072 39322.11 08/17/99 1737 18.42 
BIOM08200073 39322.12 08/17/99 1822 18.34 
BIOM08200091 39322.13 08/17/99 1906 18.50 
BIOM08200092 39322.14 08/17/99 1951 18.42 
BIOM08200093 39322.15 08/17/99 2043 18.60 
BIOM08200111 39322.16 08/17/99 2128 18.70 
BIOM08200112 39322.17 08/17/99 2212 18.83 
BIOM08200051 39322.06 08/17/99 2257 18.98 
BIOM08200113FD 39322.19 08/17/99 2342 19.02 
EXPL3 L3 6-176 08/18/99 0026 18.88 

# Column to be used to flag retention time values with an asterisk. -
* Values outside of QC limits 

page 1 of 1 

FORM VIII 







XXXXX 

SOXHLET 

SAMPLE 10 CLIENT 
IEPISODE "I 

CAC:I= 

DA TE RECEIVED 

====~==~============~I~C=L=I=EN=T==S=A=M=P=L=E=I=D=== ---r-====~======~=C 

OXIN SAMPLE EXTRACTION V I 
; 

SOUTilWESTlARO~~LO I-I TORY OF OKLAIIOMA, INC. 

---

BL070QSF ---_-----+- I_~_=_+-----+ ______ j ____ ~n --I}O~---l---j--l--J---u---j- 1
10 .0 

I N I j~qIl--t--- 1-----~-----j SIL 

B80709SF S/L 2.02 10.0 

LC0709SF S/L 2.04 110.0 
-- --------+-----.---_.-

LOO709SF S/L 2.02 10.0 
---

39322 01 I TOLT'EST 
GC200 204 10.0 

07109/1999 09:39 
__ -+---____ ----:I~BI~IIt082~00031 S~'---_l __ JJiJ~_U· 5 

39322.02 TOlT£ST 
!r200 
39322.03 TOlTEST 
glO_O ~ __ 
39322.04HS I TOlTEST 
GC200 
39322.0SKSIJ I TOlTEST 
!r200 
39322.06 I TOlTEST 
~lQL 
~9322.07 I TOLTEST 
GC200 

07109/1999 09:39 
BI(JI08200032 
07109/1999 09:39 

S/L 38.01 1.2 1201 10.0 

10.0 
I :::::'03J~~ u _SIt r.-t 1.6 --.. 

ll
35 

BI(JI08200033 SIL d j 1206 110.0 --- -_. ------
0710911999 09:39 
BI(.I08200033 _ ~ _____ ' _____ Ji20 _-'10_0 
0710911999 09:39 
BIM18200OS1 
0710911999 09:39 
B lIIt08200052 

S/L 36.37 

SIL 33.64 

1.4 2.18 10.0 

1.6 2.41 

10.0 1000 
- --j----t-------

_~_,o _~~QO-~-t___-- ._"- --------

10.0 500 1000 

10.0 1000 ----+----+ +-----
10.0 1000 

- --~------, +-------I------j--j 

10.0 1000 _ ___ L_ 

10.0 500 1000 -----+----t--------

500 11000 
---1.----- __ ~-.O-L~ 

-j------I-- 110.0 I N I 11000 I -+ 
10.0 1000 

39322.08 I TOlT£ST 
!r200 
39322.09 I TOlTEST 

07109/1999 09:39 
.•• BIIJI08200OS2FD S/L 30.45 1.5 2.16 __ I!Q:E __ I ___ ' ____ 1 __ I I 110.0 IN I 11000 

0710911999 09:39 + -- ----- -- -----1---1-----1---------1 

!r200 10.0 1000 10.0 .,. BlIIt082000S3 SIL 35.52 1.3 203 
-----.-----,------.-+_ +-- 1 ------I 

39322.10 I TOlT£ST 
tl200 
39322.11 I TOlTEST 
tl2nn 

1.4 10.0 
07109/1999 09:39 
Bl1It08200071 S/L 32.76 2.05 10.0 

---t--- -- -I----+------+---+----+------t----I--+-------+---------I 1000 
0710911999 09:39 

I .•• I BI(II082oo072 S/L 136.90 I 1.5 1233 110.0 L ____ I J--.---.l 110.0 I N 1 __ Jl~_L-__ ---' __ '----_.-. ___ _ 

INITIAL • ~ n: . 

.wElGHING_· ---GS----=-..:.:t-EXTRAcnoN=----GS==tFLORISIL~:c=_ ---:----=--1 I ~~RJSIL..C~~~~D.<J_E.~: ---
CLEANU,,"' D~ G~C_COLUMN_6_· ________________ _ 

---~- -------_._.-

URRO_GATESJD_CONC_': ____ 6::.611. _____ _ 
._-----

I'IKE..SOUDlCONC.llsd:Ii. 

l sOP - METHOD' : SWL-OP- ~ Rev. y. c _________ _ 



~_~"'LI\O RUSH 0 REEXTRACT [J TCLP 
, sv '---.or. PCB 1 OTHER ' 
• I 

CONTEX. 

BATCH: 990709SF 

:::>XIN 

SAMPL:'"::~::;':~:'u:~ .. .:I.1 
1M 

SHAKER EXTRACT DATEl99-07-0913:42 

SONC. 

~J3550) fXXXXX --l 000087 ,---- " 

t<.;/!~ " SOXHLET P . 2 f 2 '" ~ .::;,~ ~ <8 <8 age. 0 ~"", Q t; <;;0 tee Iv 
~ 1/." 0' S .::; .... .f 

~~~'6-~~~1 CLIENT DATE RECEIVED ~£ __ l __ :. ___ 9~ __ li~_t.:Oj 
CASE CLIENT SAMPlE 10 __ .% ___ g Gi)e--'l11 mL __ J.. 

E
--------j---l ]:---r--39322.J2 TOLITST 07109/1999 09:39 

GC200 81a408200073 S/L~ __ ~_ L~ ~:_O __ , ____ j ______ I----I------~-~~1 11000 
_I 1 _ 

39322.13 TOlITST 07109/1999 09:39 
GC200 8Ia408200091 S/L 35_32 1.5 2.31 10_0 
39322.14 
GC200 
39322.15 
GC200 
39322.J6 
GC200 

TOlITST 

TOLlEST 

TOum 

39322.17 ITOlTEST 
GC200 
39322.18 TOlITST 
GC200 f--"------ ---

0710911999 09:39 
Bla408200092 
0710911999 09:39 

_________ 1 Bla408200093 ____________ 
07109/1999 09:39 

_____ 41a408200lJl --------~ 
07109/1999 09:39 
81a4082001l2 
- -

0710911999 09:39 
__ _< 8HJI08fO~I!L ______ 

----- ----- - ---- - ---- -- --------

SIL 

-------I::~: -I::: I ::::- --I~::-S/L 

::: -~~E~ 
1.5 2_37 110_0 

-

1.2 2_.02 _1100 

1.5 2.27 10_0 

39322.19 TOLITST 107109/1999 09:39 
f GC200 -----l-81a4082001l3FD --+--_S'-L_l __ U3~ _UL_J~·09.._ 10.0 

I-----~~~--t~~~~~~-+~~~~~--_+--t_______-<--- ----- -".---------.---.-- ------- .--

f--~~~_+~~~~~~t_~~~~~~___t- --I--~~+------j 

10_0 1000 

10_0 1000 

10.0 1000 

10.0 1000 

10_0 1000 

10.0 1000 

10_0 1000 

----·-<--t-------f---I-------I 

+- +---+ 

t----------t------+----t------+--f-~-+--

t----------t------j--t-----t-- t---t----t---t---------+ 

-----t ~---- .-- -

'-------_____ -----J'-------________ --"---___________ .L.. ___ , ___ -----'-___ ---'----_-------'. ___ ~ ___ "_ _ __ • ____________ .1 

= ~:c=__c_=. __ 'F-LORISIL'---__ FLORISIL_CARTRIDGE 1; __ 

GPCCOLUMNI; _____ _ 
-----------------

SURRQGATESJD_CONC_I: __ ~6cb8 __ _ 
---------- - ---- --- - ------------

.MAIRI}LSI'IKE.SOUDLCONC_Ilsl~6:Z~ 

SUBMITTED BY: GS REVIEWED BY: SOP· METHOD. : SWL·OP· ~ Re.' c.rro 
------







llIllE!,.,INC. 1915 N. 12th St., P.O. Box 2186, Toledo, OH 43603-2186; Voice (419) 241-7175, Fax (419) 321-6~9 81D-~3 Chain of <:ust J Record 

25812 Ship To Address: ATTN: RECEIVING LAB, 1810 N. 12th St., Toledo, OH 43624-1304; Voice (419) 241-7175, Fax (419) 241-1808, 
Sent From: 0 Corporate 0 Plymouth 0 Monroe 0 Pittsburgh 0 Other I "1 Page-i-ofL ) 

P.O. No.: 

Project No.: .:3 7 3 ~<-I CHontll Parameters 

'~O a Project Mgr.: 

Phone No. 

Item 
No_ srlfle Date I TIme 

Sampled Sampled I Type Matr~' 

~ 

Sampler's Name ~~ t:) 
'? fV'I 
~ t\... ~~==--6Jt.~u:.u.~~--t i r\~l, f!3, 

J ~ 
i t:1 

ji 
Lab. 

1 I:' ~~",b/rtI/3tJO G -ll~~/OStlff)/u",n3 So 111'1" /t;(V~ / II j 
\ , 

2 1/610 &,0731 / ( 
r;i?_ ru2 1 II3lJ/ 

/ 

3 181() N(J)~ 
a, 11~"? /3DJ-

4 j8Jo -N07~ 

I,,~ ()~I I?oJ I 
5 810 Alo78 I 

136 
7 f/D Nu]( :3 

1011 0ri4_--1-1/ __ ~_ 
8 

9 

10 

No. 11 Item I~elinq . hed By: 

I '/~//~~" 
·ltem I~~q~ed By: 
.No. I. 

.. 
Date / TlIDe Received By: Date Item I Relinquished By: 

No.: . ~ 
Date / TlIDe Received By: Item I Relinquished By: 

No. 

nisrrihutinn: Original plus one accompanies shipment (white and yellow); copy to coordinator field files (pink) 

J. 

/ TJIDe 

TJIDe 

LAB USE ONLY 

Were samples delivered 0 in person 0 by cnurier 

Were samples preserved 0 in field 0 in lab~/ A 

Temp of samples ~oC 
Did samples arrive intact and sealed? 0 yes 0 no 0 N/ A 

Were proper containers used?, 0 yes, 0 no 

Was oontainer labeled properly for contents? 0 yes 0 no 

Were samples packaged properly for type of material? 0 yes 0 no 
Was shipping label completed properly per regulations? 

(49 CPR 170, etc.) 0 yes 0 no 

C~"ITATI 
Rev. 7/97 

. J 



COOLER RECEIPT I SAMPLE LOG-IN SHEET 
COOLER RECEIPT 1 SAMPLE LOG-IN SHEET (115-ATT2.WB1)1 SWL-GA-115 REV 5.01 GA-II5-CRLOGIN-F 

LAB NAME: SOUTHWEST LABORATORY OF OKLAHOMA PAGE l OF l 

RECEIVED BY (PRINT NAME):E.MAIMBOURG REC'D DATE 07/02199 
-,.--+\,A.-------I-------::------------------ TIME REC'D 10:25 

RECEIVED BY (SIGNATURE): .....I.........!.-.L-~~..L.l~-'V-:l,-L~~.,I,_--------------
LOGGED IN BY (SIGNATURE): LOG-IN DATE 1999-07-0210:52 

I REMARKS: 

: Sample Assigned pH ; CONDITION 
PROJECT: NSWC CRANE 

EPISODE: 39244 
--------------~ 

Client Sample # ! Fraction i LAB# Cooler I.D.Checkl 

ACIDI 

BASE 

LOT# 
OF SAMPLE 

SHIPMENT, ETC . SAMPLE DELIVERY GROUP:39244 

. Rem·arks : BION07806031 
Present/Absent i 1. CUSTODY SEA L(l::\: 
Intact! Broken : BION07806032 

2. CUSTODY SEA LS NOS.: I BION07806033 
NA ! 

! BION07806051 
i 
! BION07806052 

STODY. Present/Absent 

tic? 

3. CHAIN-OF CU 

Sealed In Plas 

Taped To Lid? 

Properly Filled 

(Ink, Signed, E 

Yesl No 
' BION07806053 

Yesl No ' BION07806053FD 

Out 

TC.)? Yesl No 

4. AIRBILL AirB1l1 Sticker 

Present/Absent ! 

5. AIRBILL NO: 
811674013 795 

6. COOLER CO 
Enough Ice? 

NDITIONS 

Type of Ice? 

TYre of Pack ing? 

Wet 

Bub 

, 

Yesl No I 
I 
I 
I 

7. SAfillPLE TAG S Present/Absent 

8. SAivlPLE CON 

Bottles Sealed 
Separate Plast 

DITION: Intact! Broken'l I 

In 
ic Bags? 

ners Used Correct Contai 
For Tpsts Indica ted? 

ative? 

pie? 

Correct Preserv 

Sufficient Sam 

Labels Comple 
Time, Signatur 

te (1.0., Date, 
e, Preservative? 

Leaking i 
I 

Yes/No I 
i 

Yes/ No I 

Yes/No i 
Yesl No I 

Yes/ No I 

VOA Samples Without Bubbles? Yes/No-! 

tion on Custody 9. Does Informa 

Records,Labe IS,Tags Agree? 

N WITH GIEGER 

, 

Yes/No' , 

~ 
~ 

i@ 

C .~ 39244.01 07/02199-1 N 
1

5.0P : .J ' I 

\ ~9244.02 
i 

N I 
I I 

~9244.03 ! N : I 

139244.04 N ! 
I 

I ! I ; I 

139244.05 
I 

N I 
I I 

I 

139244.06 
\ I 

N 
I 

\l) ~9244.07 ~) N (\ ) 

i 

, 

~ 
~ 

I 
~ I 

I 
I 

~ i 
: i I I 

"l i I 
i I I I 
i 

I '" i i I 

I I , 
I 

I ! 

'" 
I 

I I 
i i 

t I 
I I ! . i 

'" -
I 
I 

, ~ ! 

" 
i 

i 
I 
; 

I " 
! 

I I i i ! I 

! ! I I 

""'I ! i I i 
I I I 

I 
I 

'" ! ! 
I 

t 

'" i 

'" I '\ 
'\ 

I I I 

10. RAD SCREE 

COUNTER? Yes/No~ ___________________________________________________ _ 

11. P.O. Called? Yes/No.~ ________________________________ _ 

• Contact PO and attach record of resolution 
@ Sample Fractions: B=SV GCIMS. V= VOA GCIMS or GC. P=Pesticide.H=Herbicide, D=Dioxin, A=Air. 1=lnorganics. C=Cyanide. M=Metals. R=Radiochemistry 
- Note samples with bubbles under remarks section. 

I 

I 
I 
! 

I 

I 

i 

i 
i 



SOUTHWEST LABORATORY OF OKLAHOMA 
1700 West Albany, Suite N Broken Arrow, OK 74012 

918-251-2858 

CONTRACT TOLTEST 

PROJECT NSWC CRANE 

SDG NO 39244 

EPISODE(S) 39244 

EXPLOSIVE FRACTION 

SDG NARRATIVE 
August 20, 1999 

This SDG consisted of 7 soil samples with applicable MS and MSD 
for the explosives analysis. The samples, blanks and spikes were 
extracted and analyzed according to EPA protocol, SW-846, method 8330, 
mv. 0, 1994. 

For soil samples, the percent moisture is determined by drying 
them at 105 0 C at the time of receipt. Additional portion of the 
samples is air-dried prior to analysis. The results are reported on 
the basis of the air-dried samples. For high-level water samples, 
direct injection method is used. For low-level water samples, salting 
out method is used. All of the extracts are diluted by a factor of two 
prior to analysis according to method 8330. The extracts are diluted 
in order to be the same consistency as the Mobile Phase. 

IIplI flags were used when the appropriate compound with sufficient 
response exceeded 40% deviation, possibly due to interference in the 
quantitation or confirmation columns. 
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SOUTHWEST LABORATORY OF OKLAHOMA 
1700 West Albany, Suite Ai Broken Arrow, OK 74012 

918-251-2858 

CASE SUMMARY: 

Blanks: No problems. 

Surrogate(s): The surrogate was out of the laboratory QC limits 
in the samples BlON08706052MS and BlON08706052MSD. '5¥ . 

~\6 tJ-v. ~A ~~J 
Matrix Spikes: RDX was out of the laborator~ limitstOin the 
samples BlON07806031MS and BlON07806031MSD.~ -~ 

Laboratory Control Spikes: No problems. 

The slope of the line for all of the analytes in the lCAL 
200SG07.M was utilized to calculate the concentrations of the 
associated samples since they exceeded 20%RSD. Tetryl had less than 
0.99 correlation coefficient but this analyte was not reported in any 
of the associated samples. 

The correlation coefficients for RDX, Tetryl, 4ADNT and 2ADNT 
were utilized to calculate the concentrations of the associated 
samples in the lCAL 200SH07.M since they exceeded 20% RSD. 

Enviroquant software was utilized to process the above samples. 
The Response Factor in the standard is calculated by dividing the area 
of each analyte by the concentration of the respective analyte. 

Multiplier = (final volume / extracted amount) * dilution. 

The following is an example of the calculations for TNT in the 
quantitation and confirmation of the undiluted sample BlON07806053FD: 

[Sample1s response (area) / mean calibration factor] * Multiplier 
= the concentration 

(19766268/ 192800 ) * 9.5238 976 ug/Kg 

(23184998/ 237300 ) * 9.5238 = 931 ug/Kg 
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SOUTHWEST LABORATORY OF OKLAHOMA 
1700 West Albany, Suite Ai Broken Arrow, OK 74012 

918-251-2858 

The explosives referred to in the data package by the 
abbreviations found in method 8330 are as follows: HMX (Octahydro
l,3,5,7-tetranitro-1,3,5,7-tetrazocine), RDX (Hexahydro-1,3,5-
trinitro-1,3,5-triazine), TNB (1, 3, 5-Trinitrobenzene) , DNB (1,3-
Dinitrobenzene), Tetryl (Methyl-2,4,6-trinitrophenylnitramine), NB 
(Nitrobenzene), TNT (2,4,6- Trinitrotoluene), 24DNT (2,4-
Dinitrotoluene), 26DNT (2,6-Dinitrotoluene), 2NT (o-Nitrotoluene), 3NT 
m-Ni~rotoluene) , 4NT (p-Nitrotoluene) , PETN (Pentaerythritol 
tetranitrate), 2ADNT (2-Amino-4,6-dinitrotoluene), 4ADNT (4-
Amino-2,6-dinitrotoluene) . 

The laboratory utilizes the following flags where approJ?riate: 
"J" - indicates a quantitated result, which is below the quant~tation 
limit, but above the detection limit and has been confirmed by the 
second column. "E"- indicates an out of range value, i.e., a peak 
that is off-scale or out 
of the linear calibration range of the detector. The value reported 
is not to be used. The sample must be diluted and re-run. "D" 
indicates a value derived from a secondary dilution. "U" - indicates 
the compound that is undetected above the quantitation limit. "X"
indicates a comment that is explained in the case narrative. 
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2F 
SOIL EXPLOSIVES SURROGATE RECOVERY 

?ab Name: SWL-TULSA 

Lab code: SWOK Case No.: TOLTEST SDG No.: 39244 

LC Column(l): CARBOSORB 

page 1 of 1 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

CLIENT 
SAMPLE NO. 

--------------------------------------------
BL0702SD 
BION07806032 
BION07806033 
BION07806051 
BION07806052 
BION07806053 
BION07806031 
BION07806031MS 
BION07806031MSD 
LC0702SD 
LD0702SD 
BION07806053FD 

Sl = 3,4-DNT 

Sl 1 TOT 
%REC # OUT 
------------ ---

83 
128 
131 
135 
134 
133 
122 

77 
71 

128 
120 

87 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--

QC LIMITS 
(60-140) 

# Column to be used to flag recovery values 
* Values outside of QC limits 
D Surrogate diluted 

FORM II 



3F 
SOIL EXPLOSIVES MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

~ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 39244 

Matrix Spike - Client Sample NO.: BION07806031 

SPIKE SAMPLE MS MS QC. 
ADDED CONCENTRATION CONCENTRATION % LIMITS 

COMPOUND (ug/Kg) (ug/Kg) (ug/Kg) REC # REC. 
------------------------ --------- ======~== ------------- ------ ------------------------------ --------- ------------- ------ ------

HMX 8640 4l- 0 a750 1'1~101 54-128 
RDX 8640 15200 1?i1 ' ~* 66-109 
TNB 8640 0 7570 88 57-130 
DNB 8640 0 8760 101 74-122 
TETRYL 8640 0 5810 67 32-119 
NB 8640 0 8070 93 70-135 
TNT 8640 924 8180 84 44-124 
4ADNT 8640 511 8920 97 60-140 
2ADNT 8640 0 7440 86 60-140 
26DNT 8640 0 7390 86 58-125 
24DNT 8640 0 8140 94 59-120 
2NT 8640 0 7090 82 79-124 
4NT 8640 0 7580 88 74-128 
3NT 8640 0 7650 88 79-121 

page 1 of 2 FORM III 



3F 
SOIL EXPLOSIVES MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

~ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 39244 

Matrix spike - Client Sample NO.: BION07806031 

SPIKE MSD MSD 
ADDED CONCENTRATION % % QC LIMITS 

COMPOUND (ug/Kg) (ug/Kg) REC # RPD # RPD REC. 
------------------------ --------- ====;~;~====.;=, %~~== 

------ ------ ------------------------------ --------- ------ ------ ------
HMX 8640 1 30 54-128 
RDX 8640 12500 101 o~* 20 30 66-109 
TNB 8640 7540 87 0 30 57-130 
DNB 8640 8710 101 1 45 74-122 
TETRYL 8640 5960 69 2 30 32-119 
NB 8640 8070 93 0 35 70-135 
TNT 8640 8260 85 1 30 44-124 
4ADNT 8640 8650 94 3 40 60-140 
2ADNT 8640 7450 86 0 40 60-140 
26DNT 8640 7520 87 2 35 58-125 
24DNT 8640 8150 94 0 35 59-120 
2NT 8640 6950 80 2 35 79-124 
4NT 8640 7700 89 2 35 74-128 
3NT 8640 7790 90 2 35 79-121 

~ Column to be used to flag recovery values 

* Values outside of QC limits 

RPD: 0 out of 14 outside limits 
spike Recovery: 2 out of 28 outside limits 

comments: 

page 2 of 2 FORM III 



3H 
SOIL EXPLOSIVES LABORATORY CONTROL SPIKE RECOVERY 

~ab Name: SWL-TULSA Case No.: TOLTEST 

LCS Sample NO.: LC0702SD 

SPIKE LCS 
ADDED CONCENTRATION 

COMPOUND (ug/Kg) (ug/Kg) 
-------------------------- --------- --------------------------------------- --------- -------------

HMX 9500 9120 
RDX 9500 9240 
TNB 9500 8720 
DNB 9500 8780 
TETRYL 9500 8700 
NB 9500 9230 
TNT 9500 8790 
4ADNT 9500 9910 
2ADNT 9500 8880 
26DNT 9500 8350 
24DNT 9500 9510 
2NT 9500 7790 
4NT 9500 8260 
3NT 9500 8750 

# Column to be used to flag recovery values 

~ Values outside of QC limits 

Spike Recovery: o out of 14 outside limits 

comments: 

page 1 of 1 FORM III 

LCS 
% 

REC # ------------
96 
97 
92 
92 
92 
97 
92 

104 
93 
88 

100 
82 
87 
92 

SDG No.: 39244 

QC. 
LIMITS 

REC. 
------------
57-137 
77-113 
64-125 
82-118 
23-124 
69-143 
75-118 
60-140 
60-140 
78-117 
74-126 
78-123 
79-125 
78-121 



3H 
SOIL EXPLOSIVES LABORATORY CONTROL SPIKE RECOVERY 

~ab Name: SWL-TULSA Case No.: TOLTEST 

LCS Sample NO.: LD0702SD 

SPIKE LCS 
ADDED CONCENTRATION 

COMPOUND (ug/Kg) (ug/Kg) 
-------------------------- --------- --------------------------------------- --------- -------------

HMX 9050 8780 
RDX 9050 8800 
TNB 9050 8460 
DNB 9050 8450 
TETRYL 9050 8410 
NB 9050 8820 
TNT 9050 8330 
4ADNT 9050 9590 
2ADNT 9050 8470 
26DNT 9050 7980 
24DNT 9050 9070 
2NT 9050 7500 
4NT 9050 7970 
3NT 9050 8510 

# Column to be used to flag recovery values 

~ Values outside of QC limits 

Spike Recovery: o out of 14 outside limits 

Comments: 

page 1 of 1 FORM III 

LCS 
% 

REC # ------------
97 
97 
93 
93 
93 
97 
92 

106 
94 
88 

100 
83 
88 
94 

SDG No.: 39244 

QC. 
LIMITS 

REC. 
------------
57-137 
77-113 
64-125 
82-118 
23-124 
69-143 
75-118 
60-140 
60-140 
78-117 
74-126 
78-123 
79-125 
78-121 



4C CLIENT SAMPLE NO. 
EXPLOSIVES METHOD BLANK SUMMARY 

BL0702SD 
~ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 39244 

Lab Sample ID BL0702SD 

Matrix: (soil/water) SOIL 

Date Extracted: 07/02/99 

Date Analyzed (1): 07/08/99 

Time Analyzed (1): 0906 

Instrument ID (1): LC1 

LC Column ID (1): CARBOSORB 

Lab File ID : 1 070661 

Extraction Method : SONC 

Date Analyzed (2): 07/07/99 

Time Analyzed (2): 1943 

Instrument ID (2): LC5 

LC Column ID (2): METASIL 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES AND QC'S: 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

Comments: 

page 1 of 1 

CLIENT 
SAMPLE NO. 

--------------------------------------------
BION07806032 
BION07806033 
BION07806051 
BION07806052 
BION07806053 
BION07806031 
BION07806031MS 
BION07806031MSD 
LC0702SD 
LD0702SD 
BION07806053FD 

LAB 
SAMPLE ID 

----------------------------
39244.02 
39244.03 
39244.04 
39244.05 
39244.06 
39244.01 
39244.08MS 
39244.09MSD 
LC0702SD 
LD0702SD 
39244.07 

FORM IV 

DATE DATE 
ANALYZED 1 ANALYZED 2 
---------- -------------------- ----------

07/08/99 07/07/99 
07/08/99 07/07/99 
07/08/99 07/07/99 
07/08/99 07/07/99 
07/08/99 07/07/99 
07/08/99 07/07/99 
07/08/99 
07/08/99 
07/08/99 
07/08/99 
08/08/99 07/07/99 









lD CLIENT SAMPLE NO. 
EXPLOSIVES ANALYSIS DATA SHEET 

BION07806051 
~ab Name: SWL-TULSA 

Lab Code: SWOR Case No.: TOLTEST SDG No. : 39244 

Matrix: (soil/water) SOIL Lab Sample ID: 39244.04 

Sample Amt: 2.2 G % Moisture: 23.1 Date Received: 07/02/99 

Extraction Volume: 10 ML Date Extracted: 07/02/99 

Extraction Method: SONC Date Analyzed: 07/08/99 

GPC Cleanup: (Y/N) N Dilution Factor: 

CAS NO. COMPOUND CONCENTRATION UNITS: UG/RG 

2691-41-0-------HMX 
121-82-4--------RDX---------------------------
99-35-4---------TNB 
99-65-0---------DNB---------------------------
479-45-8--------TETRYL ______________________ __ 
98-95-3---------NB 
118-96-7--------TN-T---------------------------
1946-51-0-------4ADNT 
35572-78-2------2ADNT-------------------------
606-20-2--------26DNT 
121-14-2--------24DNT-------------------------
88-72-2---------2NT 
99-99-0---------4NT---------------------------
99-08-1---------3NT ---------------------------
Surrogate amount spiked 

FORM I 

8030 
32700 

227 
227 
591 
236 
227 

1090 
520 
236 
227 
227 
227 
227 

1818.18 

2.0 

Q 

E 
U 
U 
U 
U 
U 

P 
U 
U 
U 
U 
U 



Data File 
Acq On 
Sample 
Misc 
IntFile 
Quant Time: 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Quantitation Report 

F:\HPCHEM\LC3\DATA\3 0707\3 070725.D 
08 Jul 1999 10:49 - -
39244.04 
BION07806051 
EVENTS1.E 

Vial: 25 
Operator: SM 
Inst LC3 
Multiplr: 9.0909 

Jul 8 15:02 1999 Quant Results File: 200SG07.RES 

F:\HPCHEM\LC3\DATA\3 0707\200SG07.M 
- F:\HPCHEM\LC3\DATA\3_0707\ 

Thu Jul 08 10:37:00 1999 
Initial Calibration 

200ul 
CARBOSORB 

Compound R.T. Response ug/Kg Curve 

Surrogates/System Monitoring Compounds: 
7 ) S 3,4-DNT 15.43 45876915 2458.9 m L 

Target Compounds: 

*' 1) HMX 5.02 164369166 8026.4 m L 
2) RDX 7.57 881059444 32731.5 E 1- L 
3) TNB 0.00 0 N.D. L 
4 ) DNB 0.00 0 N.D. L 
5) TETRYL 0.00 0 N.D. L 
6) NB 0.00 0 N.D. L 
8) TNT 16.19W 28090336 976.5 m L 
9) 4ADNT 17.14 32981418 1090.1 m~ L 

) 2ADNT 18.11 8863459 520.5 m~f L 
- ) 26DNT 0.00 0 N.D. L 

12) 24DNT 0.00 0 N.D. L 
13) 2NT 0.00 0 N.D. L 
14) 4NT 0.00 0 N.D. L 
15) 3NT 0.00 0 N.D. L 

---------------------------------------------------------------------------
Curve Types : A=Average 
(W)= Outside RT Window 
3 070725.D 200SG07.M 

L=Linear P=Power Q=Quadratic/ 
(E) = > High cal. std. (m) =manual int. 

Thu Jul 08 15:08:41 1999 Page i 
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Data File 
Aeq On 
Sample 
Mise 
IntFile 
Quant Time: 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

~esponse_ 

5500000 

5000000 

4500000 

4000000 

3500000 

3000000 

2500000 

2000000 

1500000 

1000000 

-500000 

cnroma~ograpn~e Kepor~ 

F:\HPCHEM\LC3\DATA\3 0707\3 070725.D 
08 Jul 1999 10:49 - -
39244.04 
BION07806051 
EVENTS1.E 

Vial: 25 
Operator: SM 
Inst LC3 
Multiplr: 9.0909 

Jul 8 15:02 1999 Quant Results File: 200SG07.RES 

F:\HPCHEM\LC3\DATA\3 0707\200SG07.M 
- F:\HPCHEM\LC3\DATA\3_0707\ 

Thu Jul 08 10:37:00 1999 
Multiple Level Calibration 

200ul 
CARBOSORB 

TIC: 3_070725.0 

n-ime 2.00 4.00 6.00 8.00 1 o~oo 12~00 14~00 16~00 18~00 20~00 22~00 24~OO 26~OO 28~OO 30.00 32.00 34~00 

3 070725.D 200SG07.M Thu Jul 08 15:09:06 1999 Page 2 
31 



Quantitation Report 

Data File F:\HPCHEM\LC5\DATA\5_0707\5_070707.D 
Acq On 07 Jul 1999 21:53 
Sample 39244.04 

Vial: 7 
Operator: SM 
Inst LC5 

Mise BION07806051 Multiplr: 9.0909 
IntFile EVENTS.E 
Quant Time: Jul 8 13:53 1999 Quant Results File: 200SG02C.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Compound 

F:\HPCHEM\LC5\DATA\5 0707\200SG02C.M 
- F:\HPCHEM\LC5\DATA\5_0702\ 

Thu Jul 08 13:20:41 1999 
Initial Calibration 

100ul 
METASIL 

R.T. Response 

Surrogates/System Monitoring Compounds: 
7) SA 3,4-DNT 12.10 31565288 

Target Compounds: 
1) A HMX 4.51 78964536 
2) B RDX 6.88 453299167 
3) A TNB 0.00 0 
4 ) B DNB 0.00 0 
5) A TETRYL 0.00 0 
6) B NB 0.00 0 
8 ) A TNT 0.00 0 
9) B 4ADNT 13.19 11317837 
J) B 2ADNT 13.39 7976139 

11 ) A 26DNT 0.00 0 
12) B 24DNT 0.00 0 

L=Linear P=Power Q=Quadratic/ 

ug/Kg 

2368.1 

6296.2 
31535.5 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

752.7 
223.7 

N.D. 
N.D. 

Curve Types : A=Average 
(W)= Outside RT Window 
5 070707.0 200SG02C.M 

(E)= > High cal. std. (m)=manua1 into 
Thu Ju1 08 14:34:12 1999 

Curve 

m A 

m A 
mE A 

A 
A 
A 
A 
A 

m A 
m A 

A 
A 

Page 1 
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Data File 
Acq On 
Sample 
Misc 
IntFile 
Quant Time: 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

r'spo-
3600000 

3400000 

3200000 

3000000 

2800000 

2600000 

2400000 

2200000 

20000001 

I 
1800000 j 

1600000 

1400000 

1200000 

1000000 

800000 

600000 

400000 

200000 

0 

-200000 

-400000 

-'" .-

Chromatographic Report 

F:\HPCHEM\LC5\OATA\5 0707\5 070707.0 
07 Jul 1999 21:53 - -
39244.04 
BION07806051 
EVENTS.E 

Vial: 7 
Operator: SM 
Inst 
Multiplr: 

LC5 
9.0909 

Jul 8 13:53 1999 Quant Results File: 200SG02C.RES 

F:\HPCHEM\LC5\OATA\5 0707\200SG02C.M 
- F:\HPCHEM\LC5\OATA\5 0702\ 

Thu Jul 08 13:20:41 1999-
Multiple Level Calibration 

100ul 
METASIL 

., ., 

.,; 

)( 
Q 
a:: 

TIC: 5_070707.0 

!Z ...... 
q ~~ 

ime 4.00· 5.00 6.00 j 7.00 8.00 '9.00 '1'0:00' '11:00' '12~'0' '13::: 14:00 15:00 1'6:00' '1'7:0'0' 1'8:0'0' 19:00' , , 

5 070707.0 200SG02C.M Thu Jul 08 14:34:47 1999 



1D CLIENT SAMPLE NO. 
EXPLOSIVES ANALYSIS DATA SHEET 

BION07806053 
wab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No. : 39244 

Matrix: (soil/water) SOIL Lab Sample ID: 39244.06 

Sample Amt: 2.0 G % Moisture: 26.1 Date Received: 07/02/99 

Extraction Volume: 10 ML Date Extracted: 07/02/99 

Extraction Method: SONC Date Analyzed: 07/08/99 

GPC Cleanup: (Y/N) N Dilution Factor: 2.0 

CAS NO. COMPOUND CONCENTRATION UNITS: UG/KG Q 

2691-41-0-------HMX 
121-82-4--------RDX:---------------------------
99-35-4---------TNB __________________________ _ 
99-65-0---------DNB 
479-45-8--------TET=R~Y=L------------------------

98-95-3---------NB 
118-96-7--------TN=T~-------------------------

1946-51-0-------4ADNT 
35572-78-2------2ADNT------------------------
606-20-2--------26DNT ______________________ __ 
121-14-2--------24DNT 
88-72-2---------2NT ------------------------
99-99-0---------4NT 
99-08-1---------3NT---------------------------

surrogate amount spiked 

FORM I 

3900 
3400 

250 
250 
650 
260 

1320 
1000 

250 
260 
250 
250 
250 
250 

2000.00 

P 

U 
U 
U 
U 
P 
P 
U 
U 
U 
U 
U 
U 



Data File 
Acq On 
Sample 
Misc 
IntFile 
Quant Time: 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

~uaUl...J..,-al...J..UH .L"\.C,tJUJ..l.. 

F:\HPCHEM\LC3\DATA\3 0707\3 070727.D 
08 Jul 1999 12:18 
39244.06 
BION07806053 
EVENTS1.E 

Vial: 27 
Operator: SM 
Inst 
Multiplr: 

LC3 
10.0000 

Jul 8 15:06 1999 Quant Results File: 200SG07.RES 

F:\HPCHEM\LC3\DATA\3 0707\200SG07.M 
- F:\HPCHEM\LC3\DATA\3 0707\ 

Thu Jul 08 10:37:00 1999 
Initial Calibration 

200ul 
CARBOSORB 

Compound R.T. Response ug/Kg Curve 

Surrogates/System Monitoring Compounds: 
7 ) S 3,4-DNT 15.38 44770259 2666.4 m L 

Target Compounds: 
3895.3 *fm 1) HMX 5.02 47421059 L 

2) RDX 7.57 68851309 3397.7 ~ L 
3) TNB 0.00 0 N.D. L 
4 ) DNB 0.00 0 N.D. L 
5) TETRYL 0.00 0 N.D. L 
6) NB 0.00 0 N.D. L 
8 ) TNT 15.92 39452840 1316.3*fm L 
9) 4ADNT 17.08 25242439 1003. 9 ~(m L 

" 0) 2ADNT 0.00 0 N.D. L 
- ) 26DNT 0.00 0 N.D. L 

12) 24DNT 0.00 0 N.D. L 
13) 2NT 0.00 0 N.D. L 
14 ) 4NT 0.00 0 N.D. L 
15) 3NT 26 ;-4.4 24::]:;11:2:1:=7 nBe.O ro~ L-

----------------------------------------------------------------------------
Jurve Types : A=Average 
(W)= Outside RT Window 
3 070727.D 200SG07.M 

L=Linear P=Power Q=Quadratic/ 
(E) = > High cal. std. (m) =manual int. 

Thu Jul 08 15:09:56 1999 Page 1 
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Chromatographic Report 

F:\HPCHEM\LC3\DATA\3 0707\3 070727.D 
08 Jul 1999 12:18 - -
39244.06 
BION07806053 
EVENTS1.E 

Vial: 
Operator: 
Inst 
Multiplr: 

Data File 
Acq On 
Sample 
Misc 
IntFile 
Quant Time: Jul 8 15:06 1999 Quant Results File: 200SG07.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

esponse_ 
1700000 

1600000 

1500000 

1400000 

1300000 

1200000 

1100000 

1000000 

900000 

800000 

700000 

600000 

500000 

400000 

300000 

200000 

100000 

o 

-100000 

-200000 

ime 2.00 

N 
o 
III 

F:\HPCHEM\LC3\DATA\3 0707\200SG07.M 
- F:\HPCHEM\LC3\DATA\3 0707\ 

Thu Jul 08 10:37:00 1999-
Multiple Level Calibration 

200ul 
CARBOSORB 

rIc: 3_070727.0 

.... 
z 

'0 , .... ..... z 

3 070727.D 200SG07.M Thu Jul 08 15:10:24 1999 

.... z 

26.00 

27 
SM 
LC3 
10.0000 

Page 2 
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Quantitation Report 

Data File F:\HPCHEM\LC5\DATA\5_0707\5_070709.D 
Acq On 07 Jul 1999 22:58 

Vial: 9 
Operator: SM 

Sample 39244.06 
Misc BION07806053 

Inst 
Multiplr: 

LC5 
10.0000 

IntFile EVENTS.E 
Quant Time: Jul 8 14:02 1999 Quant Results File: 200SG02C.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Compound 

F:\HPCHEM\LC5\DATA\5 0707\200SG02C.M 
- F:\HPCHEM\LC5\DATA\5_0702\ 

Thu Jul 08 13:20:41 1999 
Initial Calibration 

100ul 
METASIL 

R.T. Response 

Surrogates/System Monitoring Compounds: 
7) SA 3,4-DNT 12.23 27964754 

Target Compounds: 
1) A HMX 4.52 20768532 
2) B RDX 6.93 36785601 
3) A TNB 0.00 0 
4 ) B DNB 0.00 0 
5) A TETRYL 10.79 3515445 
6) B NB 0.00 0 
8) A TNT 10.05 14501103 
9) B 4ADNT 13.33 5131076 
J) B 2ADNT 0.00 0 

11) A 26DNT 0.00 0 
12) B 24DNT 0.00 0 

L=Linear P=Power Q=Quadratic/ 

ug/Kg 

2307.8 

1821. 6 f 
2815.0 

N.D. 
N.D. 

179.8 m 
N.D.~ 

611. 2 m 
375.4 m 

N.D. 
N.D. 
N.D. d 

Curve Types : A=Average 
(W)= Outside RT Window 
5 070709.0 200SG02C.M 

(E)= > High cal. std. (m)=manual into 
Thu Jul 08 14:35:39 1999 

Curve 

A 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 



Data File 
Acq On 
Sample 
Misc 
IntFile 
Quant Time: 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

r:::: 
I 1100000 

I , 

II 

1000000 

I 900000 

800000 

700000 

600000 

500000 

400000 

300000 

200000 

100000 

o 

-100000 ~ 

I 

I 

N ... 
~ 

Chromatographic Report 

F:\HPCHEM\LC5\OATA\5 0707\5 070709.0 
07 Jul 1999 22:58 - -
39244.06 
BION07806053 
EVENTS.E 

Vial: 
Operator: 
Inst 
Multiplr: 

Jul 8 14:02 1999 Quant Results File: 200SG02C.RES 

F:\HPCHEM\LC5\OATA\5 0707\200SG02C.M 
- F:\HPCHEM\LC5\OATA\5 0702\ 

Thu Jul 08 13:20:41 1999-
Multiple Level Calibration 

100ul 
METASIL 

... 
o 
~ 

TIC: 5_o70709.0 

.., 
"i 
N 
p 

.., .., 

..; 

9 
SM 
LC5 
10.0000 

~----~------

)( 

c 

... z c 

jTime 4. 0 5.00 6.00 7.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 

5 070709.0 200SG02C.M Thu Jul 08 14:36:17 1999 Page 2 

45 



Quantitation Report 

Data File F:\HPCHEM\LC4\DATA\4 0717\4 071734.0 
Acq On 18-Jul-1999,.12:55 
Sample 39244.06 
Mise BION07806053 
IntFile EVENTS.E 

Vial: 
Operator: 
Inst 
Multiplr: 

Quant Time: Jul 19 10:49 1999 Quant Results File: 200sg16n.RES 

Method 
Title-Path 
Last Update 
Response via 

f:\hpchem\lc4\data\4 0717\200sg16n.m 
GC200 CALIBRATION - F:\HPCHEM\LC4\DATA\4 0716\ 
Sat Jul 17 14:47:11 1999 
Initial Calibration 

Volume Inj. 
Signal Phase 

Compound 

100uL 
METASIL 

Target Compounds: 
1) 2NT 
2) 4NT 
3) 3NT 

Curve Types : A=Average 
(W)= Outside RT Window 
4 071734.0 200sg16n.m 

R.T. 

0.00 
0.00 
0.00 

Response 

o 
o 
o 

L=Linear P=Power Q=Quadratic/ 

ug/Kg 

N.D. 
N.D. 
N.D. 

(E)= > High cal. std. (m)=manual into 
Mon Jul 19 11:28:49 1999 

34 
SM/JF 
LC4 
10.0000 

Curve 

A 
A 
A 

Page 1 
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Chromatographic Report 

Data File F:\HPCHEM\LC4\DATA\4 0717\4 071734.0 
Acq On 18-Jul-1999, 12:55 
Sample 39244.06 
Misc BION07806053 
IntFile EVENTS.E 

Vial: 
Operator: 
Inst 
Multiplr: 

Quant Time: Jul 19 10:49 1999 Quant Results File: 200sg16n.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Response_ 

I 
1400000 j 

1300000 j 
I 

1200000 i 
! 

1100000 : 

1000000 : 

900000 ; 

800000 ~ 
I 

700000 1 

6000001 

500000 

400000 

300000 

200000 j 
1 

f:\hpchem\lc4\data\4 0717\200sg16n.m 
GC200 CALIBRATION - F:\HPCHEM\LC4\OATA\4 0716\ 
Sat Jul 17 14:47:11 1999 
Multiple Level Calibration 

100uL 
METASIL 

100000~ 

J -~-----
1 

-1000001 

I 
-200000 i 

j 

6.00 8.00 10.00 
i I 

14.00 20:00 
iii I 

22.00 24.00 

4 071734.D 200sg16n.m Mon Jul 19 11:29:07 1999 

34 
SM/JF 
LC4 
10.0000 

28.00 



1D CLIENT SAMPLE NO. 
EXPLOSIVES ANALYSIS DATA SHEET 

BION07806053FD 
~ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No. : 39244 

Matrix: (soil/water) SOIL Lab Sample ID: 39244.07 

Sample Amt: 2.1 G % Moisture: 30.8 Date Received: 07/02/99 

Extraction Volume: 10 ML Date Extracted: 07/02/99 

Extraction Method: SONC Date Analyzed: 08/08/99 

GPC Cleanup: (Y/N) N Dilution Factor: 2.0 

CAS NO. COMPOUND CONCENTRATION UNITS: UG/KG Q 

2691-41-0-------HMX 1500 J 
121-82-4--------RDX 3720 
99-35-4---------TNB 238 U 
99-65-0---------DNB 238 U 
479-45-8--------TETRYL 619 U 
98-95-3---------NB 248 U 
118-96-7--------TNT 977 
1946-51-0-------4ADNT 700 
35572-78-2------2ADNT 307 
606-20-2--------26DNT 248 U 
121-14-2--------24DNT 238 U 
88-72-2---------2NT 238 U 
99-99-0---------4NT 238 U 
99-08-1---------3NT 238 U 

Surrogate amount spiked 1904.76 

FORM I 



Quantitation Report 

F:\HPCHEM\LC1\DATA\1_0808\1_080810.D 
08 Aug 1999 22:04 
39244.07 
BION07806053FD 
EVENTS.E 

Vial: 
Operator: 
Inst 
Multiplr: 

Data File 
Acq On 
Sample 
Mise 
IntFile 
Quant Time: Aug 9 12:13 1999 Quant Results File: 200SH07.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Compound 

F:\HPCHEM\LC1\DATA\1 0808\200SH07.M 
- F:\HPCHEM\LC1\DATA\1_0807\ 

Mon Aug 09 09:18:33 1999 
Initial Calibration 

200ul 
CARBOSORB 

R.T. Response 

Surrogates/System Monitoring Compounds: 
7) S 3,4-DNT 15.30 21245719 

ug/Kg 

1659.5 

10 
SM 
LC1 
9.5238 

Curve 

m A 

Target Compounds: 
1505.0+1m 1) HMX 4.93 12224189 A 

2) RDX 
3 ) TNB 
4) DNB 
5) TETRYL 
6) NB 
8) TNT 
9) 4ADNT 
0) 2ADNT 

11) 26DNT 
12) 24DNT 
13) 2NT 
14) 4NT 
15) 3NT 

Curve Types : A=Average 
(W)= Outside RT Window 
1 080810.D 200SH07.M 

7.43 36814388 3718.9 .f L 
0.00 0 N.D. A 
0.00 0 N.D. A 
0.00 0 N.D. L 
0.00 0 N.D. A 

15.86 19769268 976.7 -( m A 
16.64 12553789 700.1.( m L 
17.51 9575582 306.81{. m L 

0.00 0 N.D. A 
0.00 0 N.D. A 
0.00 0 N.D. A 
0.00 0 N.D. A 
0.00 0 N.D. A 

L=Linear P=Power Q=Quadratic/ 
(E)= > High cal. std. (m)=manual into 

Mon Aug 09 12:24:02 1999 Page 1 
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Chromatographic Report 

F:\HPCHEM\LC1\DATA\1 0808\1 080810.D 
08 Aug 1999 22:04 - -
39244.07 
BION07806053FD 
EVENTS.E 

Vial: 
Operator: 
Inst : 
Multiplr: 

10 
SM 
LC1 
9.5238 

Data File 
Acq On 
Sample 
Misc 
IntFile 
Quant Time: Aug 9 12:13 1999 Quant Results File: 200SH07.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

750000 

700000 .. ... 
\.; 

650000 1:\ i i 
600000 

\:, 
Ii! 
Iii 

550000 
!!i 

\i 
500000 ~ , 
450000 

\ 

400000 l 
, 

350000 

300000 

250000 

200000 

150000 

100000 

50000 

0 

·50000 

·100000 

F:\HPCHEM\LC1\DATA\1 0808\200SH07.M 
- F:\HPCHEM\LC1\DATA\1_0807\ 

Mon Aug 09 09:18:33 1999 
Multiple Level Calibration 

200ul 
CARBO SORB 

.. ... 
,..; 

0 .. 
.,; 
~ ... 

CD 

~ 

:Time 2.00 4.00 6.00 8.00 

1 080810.D 200SH07.M Mon Aug 09 12:24:15 1999 50 Page 2 



Quantitation Report 

F:\HPCHEM\LC5\DATA\5 0707\5 070710.0 
07 Jul 1999 23:31 - -
39244.07 
BION07806053FD 
EVENTS.E 

Vial: 10 
Operator: SM 
Inst LC5 
Multiplr: 9.5238 

Data File 
Acq On 
Sample 
Mise 
IntFile 
Quant Time: Jul 8 14:02 1999 Quant Results File: 200SG02C.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Compound 

F:\HPCHEM\LC5\DATA\5 0707\200SG02C.M 
- F:\HPCHEM\LC5\DATA\5_0702\ 

Thu Jul 08 13:20:41 1999 
Initial Calibration 

100ul 
METASIL 

R.T. Response 

Surrogates/System Monitoring Compounds: 
7) SA 3,4-DNT 12.21 26162546 

Target Compounds: 
1) A HMX 4.51 18283321 
2) B RDX 6.90 44847829 
3) A TNB 0.00 0 
4 ) B DNB 0.00 0 
5) A TETRYL 10.70 10662566 
6) B NB 0.00 0 
8 ) A TNT 10.04 23184998 
9) B 4ADNT 13.33 10207207 
J) B 2ADNT 13.71 10895067 

11) A 26DNT 0.00 0 
12) B 24DNT 0.00 0 

L=Linear P=Power Q=Quadratic/ 

ug/Kg 

2056.2 

1527.2 
3268.6 

N.D. 
N.D. 

519.3 
N.D. 

930.7 
711. 2 
320.1 

N.D. 
N.D. 

Curve Types : A=Average 
(W)= Outside RT Window 
5 070710.0 200SG02C.M 

(E)= > High cal. std. (m)=manual into 
Thu Jul 08 14:36:27 1999 

Curve 

A 

m A 
A 
A 
A 

m A 
A 

m A 
m A 
m A 

A 
d A 

51 Page "1 



Data File 
Acq On 

. Sample 
Misc 
IntFile 
Quant Time: 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

esponse 

1200000 

1100000 

1000000 

900000 
i 

800000 j 

700000 

600000 

500000 

400000 I 

300000 

200000 

100000 

o 

-100000 

ime 

... 

.; 

Chromatographic Report 

F:\HPCHEM\LC5\DATA\5 0707\5 070710.D 
07 Jul 1999 23:31 -
39244.07 
BION07806053FD 
EVENTS.E 

Vial: 
Operator: 
Inst 
Multiplr: 

Jul 8 14:02 1999 Quant Results File: 200SG02C.RES 

F:\HPCHEM\LC5\DATA\5 0707\200SG02C.M 
- F:\HPCHEM\LC5\DATA\5_0702\ 

Thu Jul 08 13:20:41 1999 
Multiple Level Calibration 

100ul 
METASIL 

... 
~ t: 
~ ..; 

10 
SM 
LC5 
9.5238 

~.~-~-
-----

... 
z c 
~ 

... ... z z c c 

12.00 13:00 14.00 15.00 16.00 17.00 18.00 19.00 

5 070710.D 200SG02C.M Thu Jul 08 14:37:06 1999 Page 2 
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6E 
SOIL EXPLOSIVES INITIAL CALIBRATION 

~ab Name: SWL-TULSA 

CALIBRATION FACTOR SUMMARY 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 39244 Inst. ID: LC3 

LC Column: CARBOSORB 

COMPOUND 
------------------------------------------

HMX 
RDX-----------------
TNB~. ______________ __ 
DNB 
TET=R=Y~L--------------

NB 
TN=T-----------------
4ADNT 
2ADNT---------------
26DNT ______________ _ 
24DNT 
2NT ---------------
4NT ________________ _ 
3NT 

3,4-DNT ____________ _ 

COMPOUND 
------------------------------------------

HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 

---------------------
3,4-DNT 

MEAN RSD 

Page 1 of 1 

Date(s) Analyzed: 07/07/99 07/07/99 

Method: 200SG07 

CALIBRATION FACTORS 
LEVEL 1 LEVEL 2 LEVEL 3 

------------------------
154556790 
174872833 
415801833 
434969600 
226811591 
219720000 
303199750 
280862214 
279424071 
220110750 
385740857 
162351050 
136745450 
157877250 

------------------------
177282567 

------------------------
158918655 
180765350 
397660922 
461095640 
204232309 
237782140 
324012288 
287562929 
318269529 
234646683 
401609986 
160970900 
113248500 
138307640 

------------------------
191224880 

------------------------
181154643 
201398322 
437923622 
508338017 
214894355 
263153446 
363535657 
316924405 
343121079 
257078983 
449452368 
182722996 
119212990 
157051966 

------------------------
207843065 

CALIBRATION FACTORS 
LEVEL 4 LEVEL 5 MEAN 

------------ ------------ ------------------------ ------------ ------------
204622853 235721835 186994955 
216865542 248402717 204460953 
489629131 558950675 459993237 
567686198 657429966 525903884 
248764878 335674531 246075533 
292874410 340055928 270717185 
404721601 467104131 372514685 
348789639 394924894 325812816 
375430801 426167819 348482660 
295045952 348868251 271150124 
474456126 563971069 455046081 
205121388 232823557 188797978 
127437535 146454959 128619887 
167443316 189665160 162069066 

------------ ------------ ------------------------ ------------ ------------
234835063 287432437 219723602 

FORM VI 

%RSD 
------------

18.06 
14.53 
14.17 
16.96 
21.44 ~ 
17.56 
17.61 
14.45 
16.02 
19.12 
15.51 
16.14 
10.36 
11.53 

------------
19.80 

16.22 



6 
EXPLOSIVES INITIAL CALIBRATION : LINEAR REGRESSION SUMMARY 

~ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 39244 Inst. ID: LC3 

LC Column: CARBOSORB Date(s) Analyzed: 07/07/99 07/07/99 

Method: 200SG07 

L1 3 070704.D 
L4 = 3-070707.D 

L2 3 070705.D 
L5 = 3 070708.D 

L3 = 3 070706.D 

COMPOUND SLOPE INTERCEPT R2 # ------------------------- ---------------- ---------------- -------------------------------- ---------------- ---------------- -------
HMX 237034 -44910501.69 0.994 
RDX 249091 -15783461.76 0.995 
TNB 561414 -28394041.75 0.995 
DNB 660200 -19840122.51 0.994 
TETRYL 335400 -35557951.00 0.980 * NB 341445 -20659254.09 0.994 
TNT 469233 -22313599.95 0.994 
4ADNT 396557 -14568590.74 0.996 
2ADNT 427720 -15624521.64 0.996 
26DNT 350522 -28728415.74 0.992 
24DNT 564259 -23466574.68 0.993 
2NT 234127 -13213361.21 0.995 
4NT 146459 -7233689.192 0.995 
3NT 190109 -9181387.096 0.996 

------------------------- ---------------- ---------------- -------------------------------- ---------------- ---------------- -------
3,4-DNT 288172 -32067623.52 0.990 

# - Column used to flag R2 values that fail. * - R2 value < 0.99 

Page 1 of 1 FORM VI LINEAR 



7E 
SOIL EXPLOSIVES CALIBRATION VERIFICATION SUMMARY 

Lab Code: SWOK .ab Name: SWL-TULSA 

Case No.: TOLTEST SDG No.: 39244 Inst. ID: LC3 Method: 200SG07 

LC Column: CARBOSORB Init. Calib Date(s): 07/07/99 07/07/99 

Client Sample No.: EXPL3 

Lab Sample ID L3 6-52 

COMPOUND RT 
--------------------------- -------------------------------- -----

HMX 5.06 
RDX 7.59 
TNB 10.12 
DNB 12.47 
TETRYL 13.40 
NB 14.12 
TNT 15.95 
4ADNT 17.16 
2ADNT 18.16 
26DNT 18.85 
24DNT 19.55 
2NT 22.90 
4NT 24.53 
3NT 26.42 
3,4-DNT 15.46 

Date Analyzed 

Time Analyzed 

RT WINDOW CAL. 
FROM TO AMOUNT 
----- ----- --------------- ----- ----------

4.85 5.17 1631 
7.35 7.69 659 
9.87 10.21 480 

12.15 12.57 263 
12.96 13.52 508 
13.81 14.21 541 
15.52 16.06 437 
16.41 17.31 372 
17.39 18.29 355 
18.24 18.96 643 
18.90 19.68 382 
22.17 23.05 512 
23.75 24.67 502 
25.60 26.58 507 
14.91 15.59 749 

07/08/99 

0643 

NOMINAL 
AMOUNT 

--------------------
1550 

600 
450 
250 
550 
500 
400 
350 
350 
600 
350 
500 
500 
500 
750 

QC LIMITS: % Drift of amounts must be less than or equal to 15.0%. 

FORM VII 

%D # ------------
5.2 
9.9 
6.7 
5.4 

-7.7 
8.2 
9.3 
6.2 
1.5 
7.2 
9.2 
2.3 
0.4 
1.3 

-0.2 



7E 
SOIL EXPLOSIVES CALIBRATION VERIFICATION SUMMARY 

~ab Name: SWL-TULSA Lab Code: SWOK 

Case No.: TOLTEST SDG No.: 39244 Inst. ID: LC3 Method: 200SG07 

LC Column: CARBOSORB Init. Calib Date(s): 07/07/99 07/07/99 

Client Sample No.: EXPL3 Date Analyzed 07/08/99 

Lab Sample ID L3 6-52 Time Analyzed : 1601 

RT WINDOW CAL. NOMINAL 
COMPOUND RT FROM TO AMOUNT AMOUNT %D # --------------------------- ----- ----- ----- ---------- ---------- --------------------------------- ----- ----- ----- ---------- ---------- ------

HMX 4.95 4.85 5.17 1353 1550 -12.7 
RDX 7.47 7.35 7.69 544 600 -9.3 
TNB 9.99 9.87 10.21 400 450 -11.1 
DNB 12.38 12.15 12.57 221 250 -11.8 
TETRYL 13.28 12.96 13.52 444 550 -19.3* 
NB 14.05 13.81 14.21 456 500 -8.8 
TNT 15.85 15.52 16.06 358 400 -10.5 
4ADNT 16.91 16.41 17.31 317 350 -9.4 
2ADNT 17.87 17.39 18.29 318 350 -9.1 
26DNT 18.66 18.24 18.96 527 600 -12.1 
24DNT 19.36 18.90 19.68 313 350 -10.6 
2NT 22.68 22.17 23.05 441 500 -11.9 
4NT 24.27 23.75 24.67 446 500 -10.8 
3NT 26.16 25.60 26.58 442 500 -11.7 
3,4-DNT 15.30 14.91 15.59 645 750 -14.0 

QC LIMITS: % Drift of amounts must be less than or equal to 15.0%. 

FORM VII 



9D 
SOIL EXPLOSIVES CALIBRATION STANDARD CONCENTRATION SUMMARY 

~ab Name: SWL-TULSA Case No.: TOLTEST SDG No.: 39244 

Lab Code: SWOK Injection volume = 200uL Amount units = ug/mL 

COMPOUND 
----------------------------------------------
HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 
3,4-DNT 

COMPOUND 
--------------------------------------------

rlMX#2 
RDX#2 
TNB#2 
DNB#2 
TETRYL#2 
NB#2 
TNT#2 
4ADNT#2 
2ADNT#2 
26DNT#2 
24DNT#2 
2NT#2 
4NT#2 
3NT#2 
3,4-DNT#2 

Level 1 
--------------------

0.062 
0.024 
0.018 
0.010 
0.022 
0.020 
0.016 
0.014 
0.014 
0.024 
0.014 
0.020 
0.020 
0.020 
0.030 

Level 1 
--------------------

0.070 
0.050 
0.046 
0.040 
0.090 
0.050 
0.046 
0.092 
0.100 
0.050 
0.050 
0.050 
0.050 
0.100 
0.066 

SPIKE AMOUNTS COLUMN 1 
Level 2 Level 3 Level 4 

--------------------
0.310 
0.120 
0.090 
0.050 
0.110 
0.100 
0.080 
0.070 
0.070 
0.120 
0.070 
0.100 
0.100 
0.100 
0.150 

--------------------
1.55 

0.600 
0.450 
0.250 
0.550 
0.500 
0.400 
0.350 
0.350 
0.600 
0.350 
0.500 
0.500 
0.500 
0.750 

--------------------
3.10 
1.20 

0.900 
0.500 
1.10 
1.00 

0.800 
0.700 
0.700 
1.20 

0.700 
1.00 
1. 00 
1.00 
1.50 

SPIKE AMOUNTS COLUMN 2 
Level 2 Level 3 Level 4 

--------------------
0.350 
0.250 
0.230 
0.200 
0.450 
0.250 
0.230 
0.460 
0.500 
0.250 
0.250 
0.250 
0.250 
0.500 
0.330 

FORM IX 

--------------------
0.875 
0.625 
0.575 
0.500 
1.13 

0.625 
0.575 
1.15 
1.25 

0.625 
0.625 
0.625 
0.625 
1.25 

0.825 

--------------------
1. 75 
1.25 
1.15 
1. 00 
2.25 
1.25 
1.15 
2.30 
2.50 
1.25 
1.25 
1.25 
1.25 
2.50 
1. 65 

Level 5 
--------------------

6.20 
2.40 
1.80 
1. 00 
2.20 
2.00 
1.60 
1.40 
1.40 
2.40 
1.40 
2.00 
2.00 
2.00 
3.00 

Level 5 
--------------------

3.50 
2.50 
2.30 
2.00 
4.50 
2.50 
2.30 
4.60 
5.00 
2.50 
2.50 
2.50 
2.50 
5.00 
3.30 



9E 
EXPLOSIVES RETENTION TIME DATA TABLE 

~ab Name: SWL-TULSA Case No.: TOLTEST SDG No.: 39244 

Lab Code: SWOK Instrument ID: LC3 

LC Column: CARBOSORB Date(s) ICAL Analyzed: 07/07/99 07/07/99 

COMPOUND 
--------------------------------------------------
HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 
3,4-DNT 

COMPOUND 

Level 1 
------------------

4.98 
7.47 
9.98 

12.26 
13.11 
13.93 
15.68 
16.71 
17.74 
18.50 
19.18 
22.46 
24.10 
25.95 
15.12 

RT 
CCAL 1 

RT OF 
Level 2 

------------------
4.98 
7.48 

10.04 
12.32 
13.19 
13.97 
15.74 
16.75 
17.72 
18.53 
19.18 
22.52 
24.09 
25.98 
15.18 

RT 
CCAL 2 

------------------------------------------------------------------------------------------
HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 
3,4-DNT 

COMPOUND 
--------------------------------------------------
HMX 
RDX 
TNB 
DNB 

5.06 
7.59 

10.12 
12.47 
13.40 
14.12 
15.95 
17.16 
18.16 
18.84 
19.55 
22.90 
24.52 
26.42 
15.46 

AVG RT 
------------------

5.01 
7.52 

10.04 
12.36 

4.95 
7.47 
9.99 

12.38 
13.28 
14.05 
15.84 
16.91 
17.86 
18.66 
19.36 
22.68 
24.27 
26.16 
15.30 

STD DEV 
------------------

0.055 
0.055 
0.056 
0.069 

FORM IX 

I CAL STANDARDS 
Level 3 Level 4 Level 5 

--------- --------- ------------------ --------- ---------
5.01 5.11 5.00 
7.51 7.60 7.50 

10.04 10.11 10.00 
12.34 12.41 12.32 
13.22 13.30 13.21 
13.99 14.06 13.96 
15.76 15.84 15.74 
16.78 16.88 16.82 
17.75 17.85 17.79 
18.54 18.63 18.54 
19.23 19.31 19.24 
22.54 22.63 22.56 
24.11 24.22 24.15 
25.99 26.10 26.03 
15.20 15.28 15.19 

3X STD RT WINDOW 
--------- ---------------------------- -------------------

0.164 4.84 - 5.17 
0.166 7.35 - 7.69 
0.169 9.87 10.21 
0.207 12.15 - 12.57 



9E 
EXPLOSIVES RETENTION TIME DATA TABLE 

Lab Name: SWL-TULSA Case No.: TOLTEST SDG No.: 39244 

..lab Code: SWOK Instrument ID: LC3 

LC Column: CARBOSORB Date(s) ICAL Analyzed: 07/07/99 07/07/99 

COMPOUND AVG RT STD DEV 3X STD RT WINDOW 
------------------------- --------- --------- --------- -------------------------------------------- --------- --------- --------- -------------------
TETRYL 13.24 0.093 0.278 12.96 - 13.52 
NB 14.01 0.067 0.202 13.81 - 14.21 
TNT 15.79 0.090 0.270 15.52 - 16.06 
4ADNT 16.86 0.150 0.451 16.41 - 17.31 
2ADNT 17.84 0.152 0.455 17.38 - 18.29 
26DNT 18.60 0.118 0.355 18.24 - 18.96 
24DNT 19.29 0.131 0.393 18.90 - 19.68 
2NT 22.61 0.146 0.437 22.17 - 23.05 
4NT 24.21 0.153 0.458 23.75 - 24.67 
3NT 26.09 0.163 0.489 25.60 - 26.58 
3,4-DNT 15.25 0.112 0.336 14.91 - 15.59 

FORM IX 



8D 
EXPLOSIVES ANALYTICAL SEQUENCE 

~ab Name: SWL-TULSA 

Lab Code: SWOR Case No.: TOLTEST SDG No.: 39244 

LC column: CARBOSORB Init. Calib. Date(s): 07/07/99 07/07/99 

Instrument ID: LC3 

THE ANALYTICAL SEQUENCE OF PERFORMANCE EVALUATION MIXTURES, BLANKS, 
SAMPLES, AND STANDARDS IS GIVEN BELOW: 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

MEAN SURROGATE 
Sl . 15.25 . 

CLIENT 
SAMPLE NO. 

--------------------------------------------
INSTRUMENT BLANK 
EXPL1 
EXPL2 
EXPL3 
EXPL4 
EXPL5 
EXPL3 
BION07806032 
BION07806033 
BION07806051 
BION07806052 
BION07806053 
BION07806031 
EXPL3 

RT FROM INITIAL CALIBRATION 

LAB DATE TIME 
SAMPLE ID ANALYZED ANALYZED 

------------ ---------- ---------------------- ---------- ----------
INSTRUMENT B 07/07/99 1720 
L1 6-54 07/07/99 1850 
L2 6-53 07/07/99 1934 
L3 6-52 07/07/99 2019 
L4 6-51 07/07/99 2103 
L5 6-50 07/07/99 2148 
L3 6-52 07/08/99 0643 
39244.02 07/08/99 0919 
39244.03 07/08/99 1004 
39244.04 07/08/99 1049 
39244.05 07/08/99 1133 
39244.06 07/08/99 1218 
39244.01 07/08/99 1432 
L3 6-52 07/08/99 1601 

Sl 
RT # 

----------------
0.00 * 

15.12 
15.18 
15.20 
15.28 
15.19 
15.46 
15.47 
15.54 
15.43 
15.40 
15.38 
15.37 
15.30 

# Column to be used to flag retention time values with an asterisk. 
* Values outside of QC limits 

page 1 of 1 

FORM VIII 







6E 
SOIL EXPLOSIVES INITIAL CALIBRATION CALIBRATION FACTOR SUMMARY 

T.ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 39244 Inst. ID: LC5 

LC Column: METASIL 

COMPOUND 
------------------------------------------HMX ________________ _ 

RDX 
TNB-----------------
DNB 
TET=R=Y~L--------------

NB 
TN=T-----------------
4ADNT ______________ _ 
2ADNT 
26DNT---------------
24DNT ---------------------------------------------------------
3,4-DNT ____________ _ 

COMPOUND 
------------------------------------------

HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 

-- - - ------------------------
3,4-DNT 

MEAN RSD 

Page 1 of 1 

Date(s) Analyzed: 07/02/99 07/03/99 

Method: 200SG02C 

CALIBRATION FACTORS 
LEVEL 1 LEVEL 2 LEVEL 3 

------------ ------------ ------------------------ ------------ ------------
125442729 117769727 110502270 
125431520 132869416 128999147 
273680826 287034430 280960770 
371457425 379150674 379019958 
198425700 198640340 192134748 
215677340 217474954 220707675 
232046500 242250088 243335729 
136921522 139071922 136349583 
320428080 323021786 322320038 
176236960 195046464 194415797 
347649900 344741412 343201971 

------------ ------------ ------------------------ ------------ ------------
113265455 126816597 123205299 

CALIBRATION FACTORS 
LEVEL 4 LEVEL 5 MEAN 

------------ ------------ ------------------------ ------------ ------------
110738093 105623682 114015300 
131228083 134846764 130674986 
282821004 273862853 279671977 
380912043 389054504 379918921 
198700556 189869102 195554089 
223126423 225721283 220541535 
239032764 229629853 237258987 
132199846 138913302 136691235 
325369880 329567456 324141448 
197028451 191085645 190762663 
343957392 348462640 345602663 

------------ ------------ ------------------------ ------------ ------------
123932692 118665641 121177137 

FORM VI 

%RSD 
------------

6.77 
2.78 
2.08 
1.65 
2.16 
1.85 
2.58 
2.03 
1. 08 
4.40 
0.67 

------------
4.37 

2.70 



7E 
EXPLOSIVES CALIBRATION VERIFICATION SUMMARY 

T.ab Name: SWL-TULSA Lab Code: SWOR 

Case No.: TOLTEST SDG No.: 39244 Inst. ID: LC5 Method: 200SG02C 

LC Column: METASIL Init. Calib Date(s): 07/02/99 07/03/99 

Client Sample Nos.: EXPL3A : EXPL3B Date Analyzed 07/07/99 : 07/07/99 

Lab Sample IDs : L3A 6-71 : L3B 6-59 Time Analyzed : 1838 : 1910 

RT WINDOW CAL. MEAN CAL. 
COMPOUND RT FROM TO FACTOR FACTOR %D # 

--------------------------- ----- ----- ----- ---------- ---------- --------------------------------- ----- ----- ----- ---------- ---------- ------
HMX 4.51 4.48 4.52 105580018 114015300 7.4 
RDX 6.86 6.84 6.96 129159265 130674986 1.2 
TNB 6.76 6.74 6.78 265331339 279671977 5.1 
DNB 8.56 8.53 8.67 377916580 379918921 0.5 
TETRYL 10.50 10.47 10.61 185507194 195554089 5.1 
NB 9.70 9.66 9.86 219136563 220541535 0.6 
TNT 9.95 9.93 10.03 224442995 237258987 5.4 
4ADNT 13.20 13.13 13.45 128243946 136691235 6.2 
2ADNT 13.54 13.48 13.82 323971002 324141448 0.1 
26DNT 12.55 12.50 12.74 185361002 190762663 2.8 
24DNT 12.25 12.19 12.45 337851453 345602663 2.2 
3,4-DNT 12.04 11. 99 12.21 117474226 121177137 3.1 

QC LIMITS: RPD of amounts must be less than or equal to 15.0%. 

FORM VII 



9D 
SOIL EXPLOSIVES CALIBRATION STANDARD CONCENTRATION SUMMARY 

T~ab Name: SWL-TULSA Case No.: TOLTEST SDG No.: 39244 

Lab Code: SWOK Injection volume = 200uL Amount units = ug/mL 

COMPOUND 
======================= 
HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 
3,4-DNT 

COMPOUND 
;===================== 

HMX#2 
RDX#2 
TNB#2 
DNB#2 
TETRYL#2 
NB#2 
TNT#2 
4ADNT#2 
2ADNT#2 
26DNT#2 
24DNT#2 
2NT#2 
4NT#2 
3NT#2 
3,4-DNT#2 

Level 1 
--------------------

0.062 
0.024 
0.018 
0.010 
0.022 
0.020 
0.016 
0.014 
0.014 
0.024 
0.014 
0.020 
0.020 
0.020 
0.030 

Level 1 
--------------------

0.070 
0.050 
0.046 
0.040 
0.090 
0.050 
0.046 
0.092 
0.100 
0.050 
0.050 
0.050 
0.050 
0.100 
0.066 

SPIKE AMOUNTS COLUMN 1 
Level 2 Level 3 Level 4 

--------------------
0.310 
0.120 
0.090 
0.050 
0.110 
0.100 
0.080 
0.070 
0.070 
0.120 
0.070 
0.100 
0.100 
0.100 
0.150 

--------------------
1.55 

0.600 
0.450 
0.250 
0.550 
0.500 
0.400 
0.350 
0.350 
0.600 
0.350 
0.500 
0.500 
0.500 
0.750 

--------------------
3.10 
1.20 

0.900 
0.500 
1.10 
1.00 

0.800 
0.700 
0.700 
1.20 

0.700 
1.00 
1.00 
1.00 
1.50 

SPIKE AMOUNTS COLUMN 2 
Level 2 Level 3 Level 4 

--------------------
0.350 
0.250 
0.230 
0.200 
0.450 
0.250 
0.230 
0.460 
0.500 
0.250 
0.250 
0.250 
0.250 
0.500 
0.330 

FORM IX 

--------------------
0.875 
0.625 
0.575 
0.500 
1.13 

0.625 
0.575 
1.15 
1.25 

0.625 
0.625 
0.625 
0.625 
1.25 

0.825 

--------------------
1. 75 
1.25 
1.15 
1.00 
2.25 
1.25 
1.15 
2.30 
2.50 
1.25 
1.25 
1.25 
1.25 
2.50 
1.65 

Level 5 
========== 

6.20 
2.40 
1.80 
1.00 
2.20 
2.00 
1.60 
1.40 
1.40 
2.40 
1.40 
2.00 
2.00 
2.00 
3.00 

Level 5 
--------------------

3.50 
2.50 
2.30 
2.00 
4.50 
2.50 
2.30 
4.60 
5.00 
2.50 
2.50 
2.50 
2.50 
5.00 
3.30 



9E 
EXPLOSIVES RETENTION TIME DATA TABLE 

~ab Name: SWL-TULSA Case No.: TOLTEST SDG No.: 39244 

Lab Code: SWOK Instrument ID: LC5 

LC column: METASIL Date(s) ICAL Analyzed: 07/02/99 07/03/99 

COMPOUND 
--------------------------------------------------
HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 
3,4-DNT 

COMPOUND 

Level 1 
------------------

4.51 
6.89 
6.75 
8.60 

10.53 
9.77 
9.97 

13.28 
13.66 
12.59 
12.32 

0.00 
0.00 
0.00 

12.09 

RT 
CCAL 1 

RT OF 
Level 2 

------------------
4.50 
6.89 
6.76 
8.60 

10.54 
9.75 
9.98 

13.28 
13.64 
12.62 
12.30 

0.00 
0.00 
0.00 

12.10 

RT 
CCAL 2 

------------------------------------------------------------------------------------------
HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 
3,4-DNT 

COMPOUND 
--------------------------------------------------
HMX 
RDX 
TNB 
DNB 

4.51 
0.00 
6.76 
0.00 

10.50 
0.00 
9.95 
0.00 
0.00 

12.55 
0.00 
0.00 
0.00 
0.00 

12.04 

AVG RT 
------------------

4.50 
6.90 
6.76 
8.60 

0.00 
6.86 
0.00 
8.56 
0.00 
9.70 
0.00 

13.20 
13.54 

0.00 
12.24 

0.00 
0.00 
0.00 
0.00 

STD DEV 
------------------

0.008 
0.021 
0.006 
0.023 

FORM IX 

I CAL STANDARDS 
Level 3 Level 4 Level 5 

--------- --------- ------------------ --------- ---------
4.50 4.51 4.50 
6.91 6.90 6.92 
6.76 6.77 6.76 
8.61 8.61 8.63 

10.56 10.56 10.55 
9.77 9.77 9.80 
9.99 10.00 9.98 

13.31 13.32 13.36 
13.66 13.68 13.71 
12.65 12.65 12.64 
12.33 12.34 12.36 

0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 

12.13 12.13 12.13 

3X STD RT WINDOW 
--------- ---------------------------- -------------------

0.023 4.48 - 4.52 
0.064 6.84 - 6.96 
0.019 6.74 - 6.78 
0.070 8.53 - 8.67 



9E 
EXPLOSIVES RETENTION TIME DATA TABLE 

Lab Name: SWL-TULSA Case No.: TOLTEST SDG No.: 39244 

.... ab Code: SWOl{ Instrument ID: LC5 

LC Column: METASIL Date(s) ICAL Analyzed: 07/02/99 07/03/99 

COMPOUND AVG RT STD DEV 3X STD RT WINDOW -------------------------- --------- --------- --------- -------------------------------------------- --------- --------- --------- -------------------
TETRYL 10.54 0.023 0.068 10.47 - '10.61 
NB 9.76 0.033 0.100 9.66 - 9.86 
TNT 9.98 0.017 0.052 9.93 - 10.03 
4ADNT 13.29 0.054 0.162 13.13 - 13.45 
2ADNT 13.65 0.058 0.174 13.48 - 13.82 
26DNT 12.62 0.040 0.120 12.50 - 12.74 
24DNT 12.32 0.042 0.127 12.19 - 12.45 
2NT 0.00 0.000 0.000 0.00 - 0.00 
4NT 0.00 0.000 0.000 0.00 - 0.00 
3NT 0.00 0.000 0.000 0.00 - 0.00 
3,4-DNT 12.10 0.036 0.107 11.99 - 12.21 

FORM IX 



8D 
EXPLOSIVES ANALYTICAL SEQUENCE 

~ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 39244 

LC Column: METASIL Init. Calib. Date(s): 07/02/99 07/03/99 

Instrument ID: LC5 

THE ANALYTICAL SEQUENCE OF PERFORMANCE EVALUATION MIXTURES, BLANKS, 
SAMPLES, AND STANDARDS IS GIVEN BELOW: 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

MEAN SURROGATE RT FROM INITIAL CALIBRATION 
S1 . 12.10 . 

CLIENT LAB DATE TIME S1 
SAMPLE NO. SAMPLE ID ANALYZED ANALYZED RT # 

---------------------- ------------ ---------- ---------- ------------------------------ ------------ ---------- ---------- --------
INSTRUMENT BLANK INSTRUMENT B 07/02/99 1852 0.00 * EXPL1A L1A 5-186 07/02/99 1957 12.09 
EXPL2A L2A 5-185 07/02/99 2030 12.10 
EXPL3A L3A 6-55 07/02/99 2102 12.13 
EXPL4A L4A 5-183 07/02/99 2135 12.13 
EXPL5A L5A 5-184 07/02/99 2207 12.13 
EXPL1B L1B 6-61 07/02/99 2241 0.00 * EXPL2B L2B 6-60 07/02/99 2314 0.00 * EXPL3B L3B 6-59 07/02/99 2347 0.00 * EXPL4B L4B 6-58 07/03/99 0019 0.00 * EXPLSB L5B 6-57 07/03/99 0052 0.00 * EXPL3A L3A 6-71 07/07/99 1838 12.04 
EXPL3B L3B 6-59 07/07/99 1910 0.00 * BL0702SD BL0702SD 07/07/99 1943 12.15 
BION07806031 39244.01 07/07/99 2016 12.16 
BION07806032 39244.02 07/07/99 2048 12.16 
BION07806033 39244.03 07/07/99 2121 12.12 
BION07806051 39244.04 07/07/99 2153 12.10 
BION07806052 39244.05 07/07/99 2226 12.17 
BION07806053 39244.06 07/07/99 2258 12.23 * BION07806053FD 39244.07 07/07/99 2331 12.21 * 

# Column to be used to flag retention time values with an asterisk. 
* Values outside of QC limits 

page 1 of 1 

FORM VIII 







6E 
SOIL EXPLOSIVES INITIAL CALIBRATION CALIBRATION FACTOR SUMMARY 

~ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 39244 Inst. ID: LC1 

LC Column: CARBOSORB 

COMPOUND 
------------------------------------------

HMX 
RDX-----------------
TNB ________________ _ 

DNB 
TET=R=Y~L--------------

NB 
TN=T~----------------

4ADNT ______________ _ 
2ADNT 
26DNT---------------
24DNT ______________ _ 
2NT 
4NT-----------------

-:~:-----------------------------------------------------
3,4-DNT ____________ _ 

COMPOUND 
------------------------------------------

HMX 
RDX-----------------
TNB 
DNB-----------------
TETRYL 
NB --------------
TNT 
4AD~N~T~-------------

2ADNT 
26DNT---------------
24DNT ______________ _ 
2NT 
4NT-----------------

=;~;-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-= 
3,4-DNT ____________ _ 

MEAN RSD 

page 1 of 1 

Date(s) Analyzed: 08/07/99 08/07/99 

Method: 200SH07 

CALIBRATION FACTORS 
LEVEL 1 LEVEL 2 LEVEL 3 

------------ ------------ ------------------------ ------------ ------------
94920016 69446595 80759156 

182530958 82140158 101049205 
252242278 208241133 236241909 
287962700 281870740 305553590 
180153409 107378245 107156826 
161032050 178228380 180222640 
216911625 186965325 203738005 
252446214 153025043 162275375 
367152714 205849143 218831826 
123950250 137472475 149760588 
245389214 257163500 286860599 
121315550 130723000 132143886 

76818600 95332230 97974107 
88763050 121547200 124497284 

------------ ------------ ------------------------ ------------ ------------
111209767 120969040 136656554 

CALIBRATION FACTORS 
LEVEL 4 LEVEL 5 MEAN 

------------ ------------ ------------------------ ------------ ------------
69998281 69257654 76876340 
88131736 88356973 108441806 

203365516 202212143 220460596 
269112969 270705170 283041034 
100206960 101422320 119263552 
173751576 174633171 173573563 
174577359 184465413 193331545 
137748254 142503897 169599757 
188582051 191862576 234455662 
128571677 127747719 133500542 
249133475 251031911 257915740 
126477633 125826068 127297227 

91756331 91942802 90764814 
117355657 115972016 113627041 

------------ ------------ ------------------------ ------------ ------------
116339974 112785424 119592152 

FORM VI 

%RSD 
------------

14.56 
38. 72 ~ 
10.23 

5.24 
28. 67 ~ 

4.31 
8.71 

27.88 
32.05 

7.76 
6.49 
3.38 
9.05 

12.59 
------------

8.57 

14.55 



6 
EXPLOSIVES INITIAL CALIBRATION 

",ab Name: SWL-TULSA 

LINEAR REGRESSION SUMMARY 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 39244 Inst. ID: LC1 

LC Column: CARBOSORB Date(s) Analyzed: 08/07/99 08/07/99 

Method: 200SH07 

L1 - 1 080703.D L2 - 1 080704.D L3 = 1 080705.D 
L4 1 - 080706.D L5 1 - 080707.D -= = - -

COMPOUND SLOPE INTERCEPT R2 # ------------------------- ---------------- ---------------- -------------------------------- ---------------- ---------------- -------
RDX 87740 2553474 0.998 
TETRYL 99868 1555735 1.000 
4ADNT 139513 2298683 0.998 
2ADNT 188846 3492840 0.999 

. 
# - Column used to flag R2 values that fa1l. * = R2 value < 0.99 

Page 1 of 1 FORM VI LINEAR 



7E 
SOIL EXPLOSIVES CALIBRATION VERIFICATION SUMMARY 

.... ab Name: SWL-TULSA Lab Code: SWOR 

Case No.: TOLTEST SDG No.: 39244 Inst. ID: LC1 Method: 200SH07 

LC Column: CARBOSORB Init. Calib Date(s): 08/07/99 08/07/99 

Client Sample No.: EXPL3 

Lab Sample ID L3 6-148 

COMPOUND RT 
--------------------------- -------------------------------- -----

RDX 7.47 
TETRYL 13.25 
4ADNT 16.73 
2ADNT 17.58 

Date Analyzed 

Time Analyzed 

RT WINDOW CAL. 
FROM TO AMOUNT 
----- ----- --------------- ----- ----------

7.37 7.57 547 
13.08 13.48 523 
16.59 16.99 324 
17.44 17.90 321 

08/08/99 

1736 

NOMINAL 
AMOUNT 

--------------------
600 
550 
350 
350 

QC LIMITS: % Drift of amounts must be less than or equal to 15.0%. 

FORM VII 

%D # ------------
-8.9 
-4.9 
-7.4 
-8.3 



7E 
EXPLOSIVES CALIBRATION VERIFICATION SUMMARY 

~ab Name: SWL-TULSA Lab Code: SWOK 

Case No.: TOLTEST SDG No.: 39244 Inst. ID: LC1 Method: 200SH07 

LC Column: CARBOSORB Init. Calib Date(s): 08/07/99 08/07/99 

Client Sample No.: EXPL3 

Lab Sample ID L3 6-148 

COMPOUND RT 
--------------------------- -------------------------------- -----

HMX 4.94 
TNB 10.09 
DNB 12.37 
NB 14.16 
TNT 15.97 
26DNT 18.77 
24DNT 19.40 
2NT 22.94 
4NT 24.51 
3NT 26.41 
3,4-DNT 15.43 

Date Analyzed : 08/08/99 

Time Analyzed : 1736 

RT WINDOW CAL. MEAN CAL. 
FROM TO FACTOR FACTOR 
----- ----- ---------- --------------- ----- ---------- ----------

4.89 4.99 68286463 76876340 
10.00 10.16 196863889 220460596 
12.29 12.51 262925329 283041034 
14.07 14.29 168541110 173573563 
15.85 16.15 171181291 193331545 
18.66 19.04 123451013 133500542 
19.27 19.71 244080104 257915740 
22.80 23.34 122565256 127297227 
24.38 24.96 90006450 90764814 
26.27 26.93 114180939 113627041 
15.30 15.64 113099120 119592152 

QC LIMITS: RPD of amounts must be less than or equal to 15.0%. 

FORM VII 

%D # 
------------

11.2 
10.7 
7.1 
2.9 

11.5 
7.5 
5.4 
3.7 
0.8 

-0.5 
5.4 



7E 
SOIL EXPLOSIVES CALIBRATION VERIFICATION SUMMARY 

9.a b Name: SWL-TULSA Lab Code: SWOR 

Case No.: TOLTEST SDG No.: 39244 Inst. ID: LC1 Method: 200SH07 

LC Column: CARBOSORB Init. Calib Date(s): 08/07/99 08/07/99 

Client Sample No.: EXPL3 

Lab Sample ID L3 6-148 

COMPOUND RT 
--------------------------- -------------------------------- -----

RDX 7.42 
TETRYL 13.18 
4ADNT 16.76 
2ADNT 17.62 

Date Analyzed 

Time Analyzed 

RT WINDOW CAL. 
FROM TO AMOUNT 
----- ----- --------------- ----- ----------

7.37 7.57 554 
13.08 13.48 514 
16.59 16.99 327 
17.44 17.90 329 

08/09/99 

0233 

NOMINAL 
AMOUNT 

--------------------
600 
550 
350 
350 

QC LIMITS: % Drift of amounts must be less than or equal to 15.0%. 

FORM VII 

%D # ------------
-7.6 
-6.5 
-6.5 
-5.9 



7E 
EXPLOSIVES CALIBRATION VERIFICATION SUMMARY 

·.ab Name: SWL-TULSA Lab Code: SWOK 

Case No.: TOLTEST SDG No.: 39244 Inst. ID: LCl Method: 200SH07 

LC Column: CARBOSORB Init. Calib Date(s): 08/07/99 08/07/99 

Client Sample No.: EXPL3 

Lab Sample ID : L3 6-148 

COMPOUND RT 
--------------------------- -------------------------------- -----

HMX 4.92 
TNB 10.06 
DNB 12.36 
NB 14.17 
TNT 15.96 
26DNT 18.83 
24DNT 19.47 
2NT 23.11 
4NT 24.73 
3NT 26.66 
3,4-DNT 15.45 

Date Analyzed 

Time Analyzed 

RT WINDOW CAL. 
FROM TO FACTOR 
----- ----- --------------- ----- ----------

4.89 4.99 69266946 
10.00 10.16 200401082 
12.29 12.51 268300183 
14.07 14.29 173125736 
15.85 16.15 176823290 
18.66 19.04 125717768 
19.27 19.71 246797036 
22.80 23.34 124939213 
24.38 24.96 92025527 
26.27 26.93 115449123 
15.30 15.64 115023951 

08/09/99 

0233 

MEAN CAL. 
FACTOR 

--------------------
76876340 

220460596 
283041034 
173573563 
193331545 
133500542 
257915740 
127297227 

90764814 
113627041 
119592152 

QC LIMITS: RPD of amounts must be less than or equal to 15.0%. 

FORM VII 

%D # ------------
9.9 
9.1 
5.2 
0.3 
8.5 
5.8 
4.3 
1.9 

-1.4 
-1. 6 
3.8 



9D 
SOIL EXPLOSIVES CALIBRATION STANDARD CONCENTRATION SUMMARY 

T.ab Name: SWL-TULSA Case No.: TOLTEST SDG No.: 39244 

Lab Code: SWOK Injection volume = 200uL Amount Units = uq/mL 

COMPOUND 
======================= 
HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 
3,4-DNT 

COMPOUND 
--------------------------------------------

rlMX#2 
RDX#2 
TNB#2 
DNB#2 
TETRYL#2 
NB#2 
TNT#2 
4ADNT#2 
2ADNT#2 
26DNT#2 
24DNT#2 
2NT#2 
4NT#2 
3NT#2 
3,4-DNT#2 

Level 1 
--------------------

0.062 
0.024 
0.018 
0.010 
0.022 
0.020 
0.016 
0.014 
0.014 
0.024 
0.014 
0.020 
0.020 
0.020 
0.030 

Level 1 
--------------------

0.070 
0.050 
0.046 
0.040 
0.090 
0.050 
0.046 
0.092 
0.100 
0.050 
0.050 
0.050 
0.050 
0.100 
0.066 

SPIKE AMOUNTS COLUMN 1 
Level 2 Level 3 Level 4 

--------------------
0.310 
0.120 
0.090 
0.050 
0.110 
0.100 
0.080 
0.070 
0.070 
0.120 
0.070 
0.100 
0.100 
0.100 
0.150 

--------------------
1.55 

0.600 
0.450 
0.250 
0.550 
0.500 
0.400 
0.350 
0.350 
0.600 
0.350 
0.500 
0.500 
0.500 
0.750 

--------------------
3.10 
1.20 

0.900 
0.500 
1.10 
1.00 

0.800 
0.700 
0.700 
1.20 

0.700 
1.00 
1.00 
1.00 
1.50 

SPIKE AMOUNTS COLUMN 2 
Level 2 Level 3 Level 4 

--------------------
0.350 
0.250 
0.230 
0.200 
0.450 
0.250 
0.230 
0.460 
0.500 
0.250 
0.250 
0.250 
0.250 
0.500 
0.330 

FORM IX 

--------------------
0.875 
0.625 
0.575 
0.500 
1.13 

0.625 
0.575 
1.15 
1.25 

0.625 
0.625 
0.625 
0.625 
1.25 

0.825 

--------------------
1.75 
1.25 
1.15 
1.00 
2.25 
1.25 
1.15 
2.30 
2.50 
1.25 
1.25 
1.25 
1.25 
2.50 
1.65 

Level 5 
--------------------

6.20 
2.40 
1.80 
1.00 
2.20 
2.00 
1.60 
1.40 
1.40 
2.40 
1.40 
2.00 
2.00 
2.00 
3.00 

Level 5 
--------------------

3.50 
2.50 
2.30 
2.00 
4.50 
2.50 
2.30 
4.60 
5.00 
2.50 
2.50 
2.50 
2.50 
5.00 
3.30 



9E 
EXPLOSIVES RETENTION TIME DATA TABLE 

·,ab Name: SWL-TULSA Case No.: TOLTEST SDG No.: 39244 

Lab Code: SWOK Instrument ID: LC1 

LC Column: CARBOSORB Date(s) ICAL Analyzed: 08/07/99 08/07/99 

COMPOUND 
--------------------------------------------------
HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 
3,4-DNT 

COMPOUND 

Level 1 
------------------

4.95 
7.48 

10.07 
12.39 
13.30 
14.16 
15.97 
16.77 
17.69 
18.85 
19.49 
23.02 
24.65 
26.58 
15.44 

RT 
CCAL 1 

RT OF 
Level 2 

------------------
4.96 
7.49 

10.09 
12.40 
13.31 
14.18 
16.01 
16.80 
17.70 
18.84 
19.50 
23.08 
24.67 
26.64 
15.47 

RT 
CCAL 2 

------------------------------------------------------------------------------------------
HMX 
RDX----------------------
TNB 
DNB----------------------
TETRYL 
NB -------------------
TNT 
4AD~N=T--------------------

2ADNT 
26DNT--------------------
24DNT 
2NT --------------------
4NT 
3NT----------------------
3,4-DNT ________________ __ 

COMPOUND 
--------------------------------------------------
HMX 
RDX 
TNB 
DNB 

4.94 
7.47 

10.08 
12.37 
13.24 
14.16 
15.97 
16.73 
17.58 
18.77 
19.40 
22.94 
24.51 
26.41 
15.43 

AVG RT 
------------------

4.94 
7.47 

10.08 
12.40. 

4.92 
7.42 

10.06 
12.36 
13.18 
14.17 
15.96 
16.76 
17.62 
18.83 
19.47 
23.11 
24.73 
26.66 
15.45 

STD DEV 
------------------

0.016 
0.034 
0.027 
0.037 

FORM IX 

I CAL STANDARDS 
Level 3 Level 4 Level 5 

--------- --------- ------------------ --------- ---------
4.95 4.96 4.93 
7.50 7.49 7.42 

10.13 10.11 10.06 
12.46 12.43 12.37 
13.38 13.33 13.25 
14.25 14.22 14.15 
16.08 16.06 15.95 
16.90 16.85 16.72 
17.79 17.74 17.60 
18.94 18.92 18.78 
19.60 19.57 19.42 
23.19 23.17 23.01 
24.79 24.76 24.60 
26.73 26.69 26.53 
15.56 15.53 15.41 

3X STD RT WINDOW 
--------- ---------------------------- -------------------

0.047 4.89 - 4.99 
0.101 7.37 - 7.57 
0.081 10.00 - 10.16 
0.110 12.29 - 12.51 



9E 
EXPLOSIVES RETENTION TIME DATA TABLE 

Lab Name: SWL-TULSA Case No.: TOLTEST SDG No.: 39244 

... ab Code: SWOK Instrument 10: LC1 

LC Column: CARBOSORB Date(s) ICAL Analyzed: 08/07/99 08/07/99 

COMPOUND AVG RT STD DEV 3X STD RT WINDOW 
------------------------- --------- --------- --------- -------------------------------------------- --------- --------- --------- -------------------
TETRYL 13.28 0.066 0.199 13.08 - 13.48 
NB 14.18 0.037 0.112 14.07 - 14.29 
TNT 16.00 0.052 0.155 15.84 - 16.15 
4ADNT 16.79 0.065 0.196 16.59 - 16.99 
2ADNT 17.67 0.078 0.233 17.44 - 17.90 
26DNT 18.85 0.064 0.193 18.66 - 19.04 
24DNT 19.49 0.073 0.219 19.27 - 19.71 
2NT 23.07 0.090 0.271 22.80 - 23.34 
4NT 24.67 0.097 0.292 24.38 - 24.96 
3NT 26.60 0.109 0.328 26.27 - 26.93 
3,4-DNT 15.47 0.055 0.165 15.30 - 15.64 

FORM IX 



8D 
EXPLOSIVES ANALYTICAL SEQUENCE 

~ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 39244 

LC Column: CARBOSORB Init. Calib. Date(s): 07/08/99 07/08/99 

Instrument ID: LC1A 

THE ANALYTICAL SEQUENCE OF PERFORMANCE EVALUATION MIXTURES, BLANKS, 
SAMPLES, AND STANDARDS IS GIVEN BELOW: 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
1.6 
1.7 
1.8 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

MEAN SURROGATE RT FROM INITIAL CALIBRATION 
Sl . 15.03 . 

CLIENT LAB DATE TIME Sl 
SAMPLE NO. SAMPLE ID ANALYZED ANALYZED RT # 

---------------------- ------------ ---------- ---------- ------------------------------ ------------ ---------- ---------- --------
BL0702SD BL0702SD 07/08/99 0906 15.13 
LC0702SD LC0702SD 07/08/99 0951 15.10 
LD0702SD LD0702SD 07/08/99 1035 15.01 

# Column to be used to flag retention time values with an asterisk. 
* Values outside of QC limits 

page 1. of 1 

FORM VIII 







6E 
SOIL EXPLOSIVES INITIAL CALIBRATION CALIBRATION FACTOR SUMMARY 

',ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 39244 Inst. ID: LCl 

LC Column: CARBOSORB 

COMPOUND 
------------------------------------------

HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 

---------------------
3,4-DNT 

COMPOUND 
------------------------------------------

HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 

---------------------
3,4-DNT 

MEAN RSD 

Page 1 of 1 

Date(s) Analyzed: 07/08/99 07/08/99 

Method: 200SG07 

CALIBRATION FACTORS 
LEVEL 1 LEVEL 2 LEVEL 3 

------------ ------------ ------------------------ ------------ ------------
65334887 65725923 67175482 
63671833 68119108 77268738 

199461889 189928478 193977551 
278547400 259850820 261510913 
129307136 103720191 99276662 
184452250 178638580 170785395 
206938375 187948488 176999009 
140298286 150871086 128738818 
202708571 218385900 181822337 
133751042 137452808 123476366 
254169786 250268571 240222122 
133850100 123149190 117720385 
116618850 92838690 84932681 
154337150 110876560 110989258 

------------ ------------ ------------------------ ------------ ------------
132264433 127938873 116872424 

CALIBRATION FACTORS 
LEVEL 4 LEVEL 5 MEAN 

------------ ------------ ------------------------ ------------ ------------
72720040 74140460 69019358 
88380451 87518181 76991662 

209750132 212177047 201059020 
281643976 284032459 273117114 
110268286 130440008 114602457 
183068818 180003633 179389735 
193086465 205366436 194067754 
136905453 140873743 139537477 
199556441 202968038 201088257 
137209679 135128498 133403679 
255334536 261419316 252282866 
130871721 128457773 126809834 

95908659 93894020 96838580 
121379677 118418072 123200143 

------------ ------------ ------------------------ ------------ ------------
123951824 124433733 125092257 

FORM VI 

%RSD 
------------

5.96 
14.47 

4.82 
4.22 

12.64 
2.98 
6.43 
5.71 
6.48 
4.31 
3.11 
5.06 

12.20 
14.61 

------------
4.54 

7.17 



7E 
EXPLOSIVES CALIBRATION VERIFICATION SUMMARY 

~.ab Name: SWL-TULSA Lab Code: SWOR 

Case No.: TOLTEST SDG No.: 39244 Inst. ID: LC1 Method: 200SG07 

LC Column: CARBOSORB Init. Calib Date(s): 07/08/99 07/08/99 

Client Sample No.: EXPL3 

Lab Sample ID L3 6-52 

COMPOUND RT 
--------------------------- -------------------------------- -----

HMX 4.78 
RDX 7.25 
TNB 9.84 
DNB 12.02 
TETRYL 12.83 
NB 13.80 
TNT 15.61 
4ADNT 16.17 
2ADNT 16.96 
26DNT 18.36 
24DNT 18.93 
2NT 22.70 
4NT 24.33 
3NT 26.37 
3,4-DNT 14.99 

Date Analyzed 

Time Analyzed 

RT WINDOW CAL. 
FROM TO FACTOR 
----- ----- --------------- ----- ----------

4.69 4.79 69043843 
7.03 7.33 79282200 
9.63 10.01 194407604 

11.77 12.29 258977263 
12.51 13.23 100575674 
13.51 14.15 160479973 
15.21 16.09 173445027 
15.69 16.75 126817320 
16.47 17.55 181539684 
17.78 19.02 124460303 
18.40 19.56 241349333 
21.84 23.54 121000668 
23.33 25.19 89705442 
25.14 27.28 113690272 
14.54 15.52 112086469 

07/08/99 

1312 

MEAN CAL. 
FACTOR 

--------------------
69019358 
76991662 

201059020 
273117114 
114602457 
179389735 
194067754 
139537477 
201088257 
133403679 
252282866 
126809834 

96838580 
123200143 
125092257 

QC LIMITS: RPD of amounts must be less than or equal to 15.0%. 

FORM VII 

%D # 
------------

-0.0 
-3.0 

3.3 
5.2 

12.2 
10.5 
10.6 

9.1 
9.7 
6.7 
4.3 
4.6 
7.4 
7.7 

10.4 



7E 
EXPLOSIVES CALIBRATION VERIFICATION SUMMARY 

p.ab Name: SWL-TULSA Lab Code: SWOK 

Case No.: TOLTEST SDG No.: 39244 Inst. ID: LCl Method: 200SG07 

LC Column: CARBOSORB Init. Calib Date(s): 07/08/99 07/08/99 

Client Sample No.: EXPL3 Date Analyzed 07/08/99 

Lab Sample ID L3 6-52 Time Analyzed : 2225 

RT WINDOW CAL. MEAN CAL. 
COMPOUND RT FROM TO FACTOR FACTOR %D # 

--------------------------- ----- ----- ----- ---------- ---------- --------------------------------- ----- ----- ----- ---------- ---------- ------
HMX 4.73 4.69 4.79 76434267 69019358 -10.7 
RDX 7.14 7.03 7.33 88402924 76991662 -14.8 
TNB 9.77 9.63 10.01 221845798 201059020 -10.3 
DNB 11.95 11. 77 12.29 296925097 273117114 -8.7 
TETRYL 12.76 12.51 13.23 114854264 114602457 -0.2 
NB 13.72 13.51 14.15 193362556 179389735 -7.8 
TNT 15.50 15.21 16.09 210763877 194067754 -8.6 
4ADNT 16.00 15.69 16.75 138488726 139537477 0.8 
2ADNT 16.80 16.47 17.55 207641929 201088257 -3.3 
26DNT 18.17 17.78 19.02 139020098 133403679 -4.2 
24DNT 18.74 18.40 19.56 273285456 252282866 -8.3 
2NT 22.28 21.84 23.54 138275928 126809834 -9.0 
4NT 23.77 23.33 25.19 102485570 96838580 -5.8 
3NT 25.61 25.14 27.28 129976962 123200143 -5.5 
3,4-DNT 14.87 14.54 15.52 131645580 125092257 -5.2 

QC LIMITS: RPD of amounts must be less than or equal to 15.0%. 

FORM VII 



9D 
SOIL EXPLOSIVES CALIBRATION STANDARD CONCENTRATION SU~Y 

T~ab Name: SWL-TULSA Case No.: TOLTEST SDG No.: 39244 

Lab Code: SWOK Injection volume = 200uL Amount units = uq /mL 

COMPOUND 
======================= 
HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 
3,4-DNT 

COMPOUND 
.------------------------------------------

HMX#2 
RDX#2 
TNB#2 
DNB#2 
TETRYL#2 
NB#2 
TNT#2 
4ADNT#2 
2ADNT#2 
26DNT#2 
24DNT#2 
2NT#2 
4NT#2 
3NT#2 
3,4-DNT#2 

Level 1 
--------------------

0.062 
0.024 
0.018 
0.010 
0.022 
0.020 
0.016 
0.014 
0.014 
0.024 
0.014 
0.020 
0.020 
0.020 
0.030 

Level 1 
--------------------

0.070 
0.050 
0.046 
0.040 
0.090 
0.050 
0.046 
0.092 
0.100 
0.050 
0.050 
0.050 
0.050 
0.100 
0.066 

SPIKE AMOUNTS COLUMN 1 
Level 2 Level 3 Level 4 

--------------------
0.310 
0.120 
0.090 
0.050 
0.110 
0.100 
0.080 
0.070 
0.070 
0.120 
0.070 
0.100 
0.100 
0.100 
0.150 

--------------------
1.55 

0.600 
0.450 
0.250 
0.550 
0.500 
0.400 
0.350 
0.350 
0.600 
0.350 
0.500 
0.500 
0.500 
0.750 

--------------------
3.10 
1.20 

0.900 
0.500 
1.10 
1.00 

0.800 
0.700 
0.700 
1.20 

0.700 
1.00 
1. 00 
1.00 
1.50 

SPIKE AMOUNTS COLUMN 2 
Level 2 Level 3 Level 4 

--------------------
0.350 
0.250 
0.230 
0.200 
0.450 
0.250 
0.230 
0.460 
0.500 
0.250 
0.250 
0.250 
0.250 
0.500 
0.330 

FORM IX 

--------------------
0.875 
0.625 
0.575 
0.500 
1.13 

0.625 
0.575 
1.15 
1.25 

0.625 
0.625 
0.625 
0.625 
1.25 

0.825 

--------------------
1.75 
1.25 
1.15 
1.00 
2.25 
1.25 
1.15 
2.30 
2.50 
1.25 
1.25 
1.25 
1.25 
2.50 
1.65 

Level 5 
--------------------

6.20 
2.40 
1.80 
1.00 
2.20 
2.00 
1.60 
1.40] 
1.40 I 
2.40 1 

1.40 
2.00 
2.00 
2.00 
3.00 

Level 
-------- ------------

3.50 
2.50 
2.30 
2.00 
4.50 
2.50 
2.30 
4.60 
5.00 
2.50 
2.50 
2.50 
2.50 
5.00 
3.30 



9E 
EXPLOSIVES RETENTION TIME DATA TABLE 

~ab Name: SWL-TULSA Case No.: TOLTEST SDG No.: 39244 

Lab Code: SWOK Instrument ID: LCl 

LC Column: CARBOSORB Date(s) ICAL Analyzed: 07/08/99 07/08/99 

COMPOUND 
--------------------------------------------------
HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 
3,4-DNT 

COMPOUND 
----------------------------------------------------
HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2 AD NT 
26DNT 
24DNT 
2NT 
4NT 
3NT 
3,4-DNT 

COMPOUND 
--------------------------------------------------
HMX 
RDX 
TNB 
DNB 

Level 1 
------------------

4.73 
7.14 
9.78 

11.97 
12.79 
13.75 
15.50 
16.07 
16.83 
18.16 
18.78 
22.37 
23.93 
25.85 
14.89 

RT 
CCAL 1 

RT OF 
Level 2 

------------------
4.75 
7.24 
9.91 

12.15 
13.03 
13.96 
15.83 
16.43 
17.22 
18.64 
19.20 
22.96 
24.54 
26.49 
15.25 

RT 
CCAL 2 

--------------------------------------
4.78 
7.25 
9.84 

12.02 
12.83 
13.80 
15.61 
16.17 
16.96 
18.36 
18.93 
22.70 
24.33 
26.37 
14.99 

AVG RT 
------------------

4.74 
7.18 
9.82 

12.03 

4.73 
7.14 
9.76 

11.95 
12.76 
13.72 
15.50 
16.00 
16.80 
18.17 
18.74 
22.28 
23.77 
25.61 
14.86 

STD DEV -------------------
0.018 
0.049 
0.063 
0.086 

FORM IX 

ICAL STANDARDS 
Level 3 Level 4 Level 5 --------- --------- ------------------ --------- ---------

4.73 4.74 4.74 
7.13 7.17 7.20 
9.74 9.82 9.88 

11.94 12.07 12.13 
12.74 12.93 13.02 
13.72 13.90 13.96 
15.54 15.75 15.81 
16.10 16.34 16.42 
16.92 17.14 17.22 
18.32 18.55 18.64 
18.90 19.12 19.21 
22.64 22.88 23.00 
24.24 24.46 24.59 
26.19 26.42 26.56 
14.90 15.14 15.21 

3X STD RT WINDOW 
--------- ---------------------------- -------------------

0.055 4.68 - 4.79 
0.148 7.03 - 7.33 
0.189 9.63 - 10.01 
0.257 11.77 - 12.29 



9E 
EXPLOSIVES RETENTION TIME DATA TABLE 

Lab Name: SWL-TULSA Case No.: TOLTEST SDG No.: 39244 

... ab Code: SWOK Instrument ID: LC1 

LC Column: CARBOSORB Date(s) ICAL Analyzed: 07/08/99 07/08/99 

COMPOUND AVG RT STD DEV 3X STD RT WINDOW -------------------------- --------- --------- --------- -------------------------------------------- --------- --------- --------- -------------------
TETRYL 12.87 0.122 0.365 12.50 - 13.23 
NB 13.83 0.108 0.324 13.50 - 14.15 
TNT 15.65 0.145 0.436 15.21 - 16.08 
4ADNT 16.22 0.176 0.529 15.69 - 16.75 
2ADNT 17.01 0.179 0.537 16.47 - 17.55 
26DNT 18.40 0.207 0.620 17.78 - 19.02 
24DNT 18.98 0.195 0.584 18.40 - 19.56 
2NT 22.69 0.282 0.847 21.84 - 23.54 
4NT 24.26 0.311 0.934 23.33 - 25.19 
3NT 26.21 0.356 1. 068 25.14 - 27.28 
3,4-DNT 15.03 0.163 0.490 14.54 - 15.52 

FORM IX 



8D 
EXPLOSIVES ANALYTICAL SEQUENCE 

~ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 39244 

LC Column: CARBOSORB Init. Calib. Date(s): 07/08/99 07/08/99 

Instrument ID: LC1 

THE ANALYTICAL SEQUENCE OF PERFORMANCE EVALUATION MIXTURES, BLANKS, 
SAMPLES, AND STANDARDS IS GIVEN BELOW: 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

MEAN SURROGATE 
Sl . 15.03 . 

CLIENT 
SAMPLE NO. 

--------------------------------------------
INSTRUMENT BLANK 
EXPL1 
EXPL2 
EXPL3 
EXPL4 
EXPL5 
EXPL3 
BION07806031MS 
BION07806031MSD 
EXPL3 

RT FROM INITIAL CALIBRATION 

LAB DATE TIME 
SAMPLE ID ANALYZED ANALYZED 

------------ ---------- ---------------------- ---------- ----------
INSTRUMENT B 07/07/99 2239 
L1 6-54 07/08/99 0008 
L2 6-53 07/08/99 0053 
L3 6-52 07/08/99 0138 
L4 6-51 07/08/99 0223 
L5 6-50 07/08/99 0307 
L3 6-52 07/08/99 1312 
39244.08MS 07/08/99 1533 
39244.09MSD 07/08/99 1618 
L3 6-52 07/08/99 2225 

Sl 
RT # 

----------------
0.00 * 

14.89 
15.25 
14.90 
15.14 
15.21 
14.99 
14.92 
15.14 
14.86 

# Column to be used to flag retention time values with an asterisk. 
* Values outside of QC limits 

page 1 of 1 

FORM VIII 









6E 
SOIL EXPLOSIVES INITIAL CALIBRATION CALIBRATION FACTOR SUMMARY 

~ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 39244 Inst. ID: LC4 

LC Column: METASIL 

COMPOUND 
------------------------------------------

HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 

- -----------------------
3,4-DNT 

COMPOUND 
------------------------------------------

HMX 
RDX·------------------
TNB 
DNB------------------
TETRYL 
NB ---------------
TNT 
4AD~N;T~--------------

2ADNT 
26DNT----------------
24DNT 
2NT ----------------
4NT 
3NT------------------

3,4-DNT --------------
MEAN RSD 

Page 1 of 1 

Date(s) Analyzed: 07/16/99 07/16/99 

Method: 200SG16N 

CALIBRATION FACTORS 
LEVEL 1 LEVEL 2 LEVEL 3 

------------ ------------ ------------------------ ------------ ------------
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

28267720 28034316 29297821 
32548260 32584704 32295210 
34741230 34885848 35237262 

------------ ------------ ------------------------ ------------ ------------
0 0 0 

CALIBRATION FACTORS 
LEVEL 4 LEVEL 5 MEAN 

------------------------o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

27773778 
31404423 
33680453 

------------------------
o 

------------------------
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

25010362 
33405032 
33366432 

------------------------
o 

FORM VI 

------------------------
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

27676799 
32447526 
34382245 

------------------------
34382245 

%RSD 
------------

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
5.78 
2.21 
2.36 

------------
0.00 

3.45 



7E 
EXPLOSIVES CALIBRATION VERIFICATION SUMMARY 

~ab Name: SWL-TULSA Lab Code: SWOK 

Case No.: TOLTEST SDG No.: 39244 Inst. ID: LC4 Method: 200sg16n 

LC Column: METASIL Init. Calib Date(s): 07/16/99 07/16/99 

Client Sample No.: EXPL3NT Date Analyzed: 07/18/99 

Lab Sample ID L3 6-102 Time Analyzed 0841 

RT WINDOW CAL. MEAN CAL. 
COMPOUND RT FROM TO FACTOR FACTOR %D # --------------------------- ----- ----- ----- ---------- ---------- --------------------------------- ----- ----- ----- ---------- ---------- ------

2NT 22.72 21.21 23.15 29115531 27676799 -5.2 
4NT 23.15 21.55 23.59 33560064 32447526 -3.4 
3NT 25.10 23.38 25.56 35800933 34382245 -4.1 

QC LIMITS: RPD of amounts must be less than or equal to 15.0%. 

FORM VII 



7E 
EXPLOSIVES CALIBRATION VERIFICATION SUMMARY 

~ab Name: SWL-TULSA Lab Code: SWOK 

Case No.: TOLTEST SDG No.: 39244 Inst. ID: LC4 Method: 200sg16n 

LC Column: METASIL Init. Calib Date(s): 07/16/99 07/16/99 

Client Sample No.: EXPL3NT 

Lab Sample ID L3 6-102 

COMPOUND RT 
--------------------------- -------------------------------- -----

2NT 22.52 
4NT 22.96 
3NT 24.89 

Date Analyzed: 07/18/99 

Time Analyzed : 1503 

RT WINDOW CAL. MEAN CAL. 
FROM TO FACTOR FACTOR 
----- ----- ---------- --------------- ----- ---------- ----------
21.21 23.15 29260734 27676799 
21.55 23.59 33813370 32447526 
23.38 25.56 35660029 34382245 

QC LIMITS: RPD of amounts must be less than or equal to 15.0%. 

FORM VII 

%D # 
------------

-5.7 
-4.2 
-3.7 



9D 
SOIL EXPLOSIVES CALIBRATION STANDARD CONCENTRATION SUMMARY 

T.ab Name: SWL-TULSA Case No.: TOLTEST SDG No.: 39244 

Lab Code: SWOK Injection volume = 200uL Amount units = uq/mL 

COMPOUND 
======================= 
HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 
3,4-DNT 

COMPOUND 
--------------------------------------------

HMX#2 
RDX#2 
TNB#2 
DNB#2 
TETRYL#2 
NB#2 
TNT#2 
4ADNT#2 
2 ADNT# 2 
26DNT#2 
24DNT#2 
2NT#2 
4NT#2 
3NT#2 
3,4-DNT#2 

Level 1 
--------------------

0.062 
0.024 
0.018 
0.010 
0.022 
0.020 
0.016 
0.014 
0.014 
0.024 
0.014 
0.020 
0.020 
0.020 
0.030 

Level 1 
--------------------

0.070 
0.050 
0.046 
0.040 
0.090 
0.050 
0.046 
0.092 
0.100 
0.050 
0.050 
0.050 
0.050 
0.100 
0.066 

SPIKE AMOUNTS COLUMN 1 
Level 2 Level 3 Level 4 

--------------------
0.310 
0.120 
0.090 
0.050 
0.110 
0.100 
0.080 
0.070 
0.070 
0.120 
0.070 
0.100 
0.100 
0.100 
0.150 

--------------------
1.55 

0.600 
0.450 
0.250 
0.550 
0.500 
0.400 
0.350 
0.350 
0.600 
0.350 
0.500 
0.500 
0.500 
0.750 

--------------------
3.10 
1.20 

0.900 
0.500 
1.10 
1.00 

0.800 
0.700 
0.700 
1.20 

0.700 
1.00 
1.00 
1.00 
1.50 

SPIKE AMOUNTS COLUMN 2 
Level 2 Level 3 Level 4 

--------------------
0.350 
0.250 
0.230 
0.200 
0.450 
0.250 
0.230 
0.460 
0.500 
0.250 
0.250 
0.250 
0.250 
0.500 
0.330 

FORM IX 

--------------------
0.875 
0.625 
0.575 
0.500 
1.13 

0.625 
0.575 
1.15 
1.25 

0.625 
0.625 
0.625 
0.625 
1.25 

0.825 

--------------------
1.75 
1.25 
1.15 
1.00 
2.25 
1.25 
1.15 
2.30 
2.50 
1.25 
1.25 
1.25 
1.25 
2.50 
1.65 

Level 5 
--------------------

6.20 
2.40 
1.80 
1.00 
2.20 
2.00 
1.60 
1.40 
1.40 
2.40 
1.40 
2.00 
2.00 
2.00 
3.00 

Level 
-------- -----------

3.50 
2.50 
2.30 
2.00 
4.50 
2.50 
2.30 
4.60 
5.00 
2.50 
2.50 
2.50 
2.50 
5.00 
3.30 



9E 
EXPLOSIVES RETENTION TIME DATA TABLE 

T.ab Name: SWL-TULSA Case No.: TOLTEST SDG No.: 39244 

Lab Code: SWOK Instrument ID: LC4 

LC Column: METASIL Date(s) ICAL Analyzed: 07/16/99 07/16/99 

RT OF ICAL STANDARDS 
COMPOUND Level 1 Level 2 Level 3 Level 4 Level 5 

------------------------- --------- --------- --------- --------- ---------------------------------- --------- --------- --------- --------- ---------
HMX 0.00 0.00 0.00 0.00 0.00 
RDX 0.00 0.00 0.00 0.00 0.00 
TNB 0.00 0.00 0.00 0.00 0.00 
DNB 0.00 0.00 0.00 0.00 0.00 
TETRYL 0.00 0.00 0.00 0.00 0.00 
NB 0.00 0.00 0.00 0.00 0.00 
TNT 0.00 0.00 0.00 0.00 0.00 
4ADNT 0.00 0.00 0.00 0.00 0.00 
2ADNT 0.00 0.00 0.00 0.00 0.00 
26DNT 0.00 0.00 0.00 0.00 0.00 
24DNT 0.00 0.00 0.00 0.00 0.00 
2NT 21.86 22.01 21.99 21.95 22.20 
4NT 22.34 22.42 22.40 22.30 22.40 
3NT 24.20 24.30 24.28 24.20 24.35 
3,4-DNT 0.00 0.00 0.00 0.00 0.00 

I 
RT 

I 
RT 

COMPOUND CCAL 1 CCAL 2 
------------------------------------------------------------------------------------------
HMX 0.00 0.00 
RDX 0.00 0.00 
TNB 0.00 0.00 
DNB 0.00 0.00 
TETRYL 0.00 0.00 
NB 0.00 0.00 
TNT 0.00 0.00 
4ADNT 0.00 0.00 
2ADNT 0.00 0.00 
26DNT 0.00 0.00 
24DNT 0.00 0.00 
2NT 22.72 22.52 
4NT 23.15 22.96 
3NT 25.10 24.88 
3,4-DNT 0.00 0.00 

COMPOUND AVG RT STD DEV 3X STD RT WINDOW 
------------------------- --------- --------- --------- -------------------------------------------- --------- --------- --------- -------------------
HMX 0.00 0.000 0.000 0.00 - 0.00 
RDX 0.00 0.000 0.000 0.00 - 0.00 
TNB 0.00 0.000 0.000 0.00 - 0.00 
DNB 0.00 0.000 0.000 0.00 - 0.00 

FORM IX 



9E 
EXPLOSIVES RETENTION TIME DATA TABLE 

Lab Name: SWL-TULSA Case No.: TOLTEST SDG No.: 39244 

..lab Code: SWOK Instrument ID: LC4 

LC Column: METASIL Date(s) ICAL Analyzed: 07/16/99 07/16/99 

COMPOUND AVG RT STD DEV 3X STD RT WINDOW 
------------------------- --------- --------- --------- -------------------------------------------- --------- --------- --------- -------------------
TETRYL 0.00 0.000 0.000 0.00 - 0.00 
NB 0.00 0.000 0.000 0.00 - 0.00 
TNT 0.00 0.000 0.000 0.00 - 0.00 
4ADNT 0.00 0.000 0.000 0.00 - 0.00 
2ADNT 0.00 0.000 0.000 0.00 - 0.00 
26DNT 0.00 0.000 0.000 0.00 - 0.00 
24DNT 0.00 0.000 0.000 0.00 - 0.00 
2NT 22.18 0.323 0.970 21.21 - 23.15 
4NT 22.57 0.340 1.021 21.55 - 23.59 
3NT 24.47 0.363 1.089 23.38 - 25.56 
3,4-DNT 0.00 0.000 0.000 0.00 - 0.00 

FORM IX 



8D 
EXPLOSIVES ANALYTICAL SEQUENCE 

~ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 39244 

LC Column: METASIL Init. Calib. Date(s): 07/16/99 07/16/99 

Instrument ID: LC4 

THE ANALYTICAL SEQUENCE OF PERFORMANCE EVALUATION MIXTURES, BLANKS, 
SAMPLES, AND STANDARDS IS GIVEN BELOW: 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

MEAN SURROGATE RT FROM INITIAL CALIBRATION 
Sl . 0.00 . 

CLIENT LAB DATE TIME Sl 
SAMPLE NO. SAMPLE ID ANALYZED ANALYZED RT # ---------------------- ------------ ---------- ---------- ------------------------------ ------------ ---------- ---------- --------

INSTRUMENT BLANK INSTRUMENT B 07/16/99 2032 0.00 
EXPL1NT L1 6-104 07/16/99 2136 0.00 
EXPL2NT L2 6-103 07/16/99 2208 0.00 
EXPL3NT L3 6-102 07/16/99 2240 0.00 
EXPL4NT L4 6-101 07/16/99 2311 0.00 
EXPL5NT L5 6-100 07/16/99 2343 0.00 
EXPL3NT L3 6-102 07/18/99 0841 0.00 
BL0702SD BL0702SD 07/18/99 1048 0.00 
BION07806032 39244.02 07/18/99 1120 0.00 
BION07806033 39244.03 07/18/99 1152 0.00 
BION07806052 39244.05 07/18/99 1224 0.00 
BION07806053 39244.06 07/18/99 1255 0.00 
EXPL3NT L3 6-102 07/18/99 1503 0.00 

# Column to be used to flag retention time values with an asterisk. 
* Values outside of QC limits 

page 1 of 1 

FORM VIII 









••••• 0 RUSH 0 REEXTRACT Cl TCLP [ ")XIN 
I-- SV --t _e PCB I OTHER ' 

SAMPL=::;~~U::'~C illl CONTEX. 
l35lfiBl __ 
SEP·F 
13510B1 __ 

SHAKER 

SONe. 
xxxxx 

r.--

t 55D l ~:~~L~;-t----t __ ~_~ -r~~M- u j p~g~~?;~ 
SAMPLE 10 CLIENT DATE RECEIVED 
IEPISODE #1 

CASE CLIENT SAMPLE 10 

BL0702SO 

BB0702SD 

LC0702S0 ------- - ---------"--

L00702S0 
1----_._- ----- ---- - - -- ---- -----------

39244.01 TOLlEST 0710211999 10: 52 
[200 .\----- - ---- --

~7806Q3L ______ 
39244.02 TOllEST 0710211999 10:52 
[200 B 1007806032 
39244. 03 TOllEST 0710211999 10:52 
[200 8I(W078~31 _________ - - -------- f--.-------- - ._. 

39244.04 TOLTEST 0710211999 10:52 
[200 810007806051 --
39244.05 TOLTEST 0710211999 10:52 
[200 810007806052 
39244.06 TOLlEST 0710211999 10 :52 
[200 810007806053 
39244 07 TOllEST 0710211999 10: 52 
[200 BIOO07806053FD 
39244.0BHS TOLTEST 0710211999 10: 52 
[200 8HW07806031 
39244.091150 TOLTESl 0710211999 10:52 
[200 810007806031 

0 

rWElGHIN~£L........ EXIRACIlON, GS I FLORIS) • 
-- --_.-

I ""FANII'" ...... «n· 

DO 
N 

lTV. -
SURROG.SPIKER:JlS __ VERIFIER:. ___ GP_ 

BATCH: 990102SD 
1M 

EXTRACT DA TE99·07·02 1232 

-

~' ~i;f ~ A... 
'" -t § -t $$ :¥ ",Q t; ttl t-t t, 

~ 9.~ 0' S .;::;~ ~$ 
'"' ~ ~ .>.. OA..~ A..~~ 
~ "'~ ___ .If __ o~ f,j- ,j-£f 

% I (,;). ml I ml 

/ 

.Q; 

>~fII 'II~l,;ll---·--
d' ~ ~ 

~ ~ '" q.p.p 
~~ '" u t!u q, tZ' ~ q, • ;: ;: 

'"' ~ ~ . u .>.. • "" ~ ~ O~ ~ ~O ~O ~ O,$' ~ "" '" ~~ ~~ 
• ¢' ~u ~u q,lI:.;::;!:f '" ~ ",Q/i:' Q!<.~ ~ Od' 00' it '" Ii' $ , '0' 80' e:; <t.~.li <t.~.li <t."'.li '" '" flIT(j .ru 
~l- -";-1-' ml ml I ml IVIN I uL I uL I L -- ---- -- --

S/L 2.04 1000 10.0 N 1000 ._- ------- - -------- --. _._- _. 

SIL 2.09 10.00 10.0 H 1000 
------ -_.- - ----- c---.-- -- ----- - ------- ------ ---

S/L 2.00 10.00 10.0 N 500 1000 .- - ------ --'---~ ------- ---- - - "--- .--- .-. f----- --- --- -- ---- -------. 

SIL 2.06 10.00 10.0 N 500 1000 
f----- --- --- -- -_.-- -- ---- _.- -- ----.- ----- ----.--- ---- ._---- f------ -- ----- -----------, 

I 

S/L 2175 1.6 2.04 10.00 
1--.--- --- ---- ------ ----"--- ---~- - - .. -

10.0 N 1000 I 

----- ----- - ---- --- ------- - ---_.- -- - ------·1 
I 

SIL 28.95 1.4 2.00 10.00 10.0 N 1000 I 

1----- -. .--- --- --- ---- ~ -- --------

SIL 33.44 1.3 2.01 10.00 10.0 N 1000 
------"- - ---- _ u_ .. --- -- - .-- .-0 __ -._- --- ---- - --- .- ._-- -- - --- ---------- ----------

S/L 23.11 1.7 2.18 1000 10.0 N 1000 
- "--. --- - -- ---- _.- -- - -- ---"-_. - -- ------- ---- ---- ----.-- _.- -- -- --.-----

SIL 22.18 1.7 2.24 10.00 10.0 N 1000 --,--_.- ---------f----- -- -_. 

SIL 26.13 1.5 2.00 10.00 10.0 N 1000 --- ---- -_. -- -----_. .-~--

Sil 30.85 1.4 2.07 10.00 10.0 H 1000 
-- - - ----- -- -- --

30.85 1.5 2.18 10.00 10.0 N 500 1000 
-- ~-'--~- ~ -- '-r--' --

30.85 1.5 2.21 10.00 10.0 N 500 1000 
'----- r--- ~--. ------ -- --- -

---_. -- - - --- -- ------ ------1------- .------ ---- -----------

--

10 N MBER 

LORlSILCARTRlOG~ 'LORlSILCARTRlOG~ ___________ _ 
---------

------------------_._---

BBOGAIESJILCONC.I<- ____ fil 

MATRIX.SPIKE.SOUD/CONC IIsl: 6J5 ________________ . __ 
- -----~-- -----. --- -- -- --. 









1l1m5~c ,de. 1915 N. 12th St., P.O. Box 2186, Toledo, OH 43603-2186; Voice (419) 241-7175, Fax (419) 321-6259 
Ship To Address: ATTN: RECENING LAB, 1810 N. 12th St., Toledo, OH 43624-1304; Voice (419) 241-7175, Fax (419) 241-1808 
Sent From: 0 Corporate 0 Plymouth 0 Monroe 0 Pittsburgh 0 Other ~, 

&u" ~/(} Chain of Custo Record 

25776 pageLof ~ 
Project No.: ) l -; ~ '-l Client: / Parameters 

P.O. No.: 
_fLox.""," NStJ C lH,",~ f2:"OfuI.-/,fy / I / ~ ;.. 

Project Mgr.: Sampler's Nam~+e {" .). {"'J,I).p,va (,'<Lv / ~ ~ f g 
;.:; IJJ 

Phone No. Sampler's Signature ~ +1\..-..' /1 ,~ 11 [g 

J 3 Item ~J.le Date Tune SamEie /"ii Oi 
No_ Sampled Sampled Type Matrix Loca 'on ,.g Lab. 

1 
t;IU '") () 1 ~ 

~JIG~~ rR7JP &, Ir~~+- (~,Junt'1"3> l1a"~1 IdCQ ~~ I 1, ".'" 
V 

lOti f\~l 
IDIO <7073 I 

If): 2 
[QJ 0 ~ ::< 04,7 ';? JI. ~~ >t ~ 

3 
I~O SO)) 

O:/3s 3 {)(J O,,? 3 
4 iryd S O)J 

iOc.J oS I dl13~ 5 l 
5 
~U S 07) 

dCf,1 ~ OcJ 0 S ?. 
I lYe.) S07} 

3 
, 6 OCf3<»' ~d oS3 

7 ~ ,?V1, 
O'l'i:? 7 ) £00-'11 

8 
I3r'd S U7} 

QqLJ3 ~ au 07 r 
9 
~()S 07] 

0C1,"" I ) leV 07 '} 

10 
lelO ~O73 
ocJ dq I >- cX/"IS J q I ~. L 

Item 

~~~ ~~~ 
Received By: VY:te / Tune LAB USE ONLY 

No. :=. fk·ci --.JDF~ v{15~k ·f Were samples delivered o in person o by courier 

// 0c~ Were samples preserved o in field 0 in lab 0 N/ A 

Item Relinquished By: I1ate / Tune Received By: Date / Tune Temp of samples 3 .oC 
N~ 

I 
Did samples arrive intact and sealed? Dyes Ono ON/A 

Were proper containers used? Dyes Ono 

Item Relinquished By: 
Dare 1 Tune Received By: 

Dare 1 T .... 
Was container labeled properly for ContentS? Dyes Ono 

No. Were samples packaged properly for type of material? . 0 yeS 0 no 
~ Was shipping label completed properly per regulations? .' . 
'. (49 CFR 170, etc.) Dyes Ono 

f 
Relinquished By: Date / Tune Received By: Date / Tune 

Comments: c:J . ~ 

I _1 
._- -- --

Distnbution: Original plus one accompanies shipment (white and yellow); copy to coordinator field files (pink) Rev. 7/97 



Chain of Custody Record l'Ol7Eg,NC. 1915 N. 12th St., P.O. Box 2186, Toledo, OH 43603-2186; Voice (419) 241-7175, Fax (419) 321-6259 "/() - ~/d . 
Ship To Address: ATTN: RECEIVING LAB, 1810 N. 12th St., Toledo, OH 43624-1304; Voice (419) 241':17175, Fax (419) 241-18QSc; 
Sent From: 0 Corporate 0 Plymouth 0 Monroe 0 Pittsburgh 0 Other • 25715 Page 02.. of ~ 

Project No.: "1., I ~ "1 Y Client: 
""7 

P.O. No.: 

Project Mgr.: 

Phone No. 

Item 
No. 

Sample 
J.D. 

Project/Location: N 

Date I Tune 
Sampled Sampled I Type Matrix 

JuJe (Jr{.{t1~ ~/rl-H2(I'lify 
Sampler's!';lame (?Q ~/:-( ~h ;U-J I i-er 
Sampler's Signature"¥ .bv1' ~ ~A ./'"'0. , . 

Sample 
Location 

1 I~ %,f-d (PJI~~(Jf'1S I (-:7 1{~jf-l~dJ~mn q 4~1 /(JCq~~ 
- -- -- I 

'.)Ill s Cl731 I I Oq~ 
2 '00 DC( ~ 

~I(J ~ 0'13 I I 16:t1'1 3 I Otl oq) 
4 I C>/(J ~O ..... , 

()u h J 
51()IOSO/} 

(}J /I ;?. 

6 I T}t() C; 073 
6d J t ~ 

7 

Oq'1~ 

I d4t.j~ 
..l,..-- Oq'-} 1 I 'l.I '-

., 

;( 

....... 3 
~ II I 

~ , 
} 

Parameters 

~ ~ 
II ~ 
~ Dol 

11 ! 

j 3 
Lab, 

~'. 

II ' u·~;, :.:; 
8 . ., 

9 
I 

10 

Item ~elinquished By: 
No. 

r .~1 

Received By: ate '/ Tune 

~ /-k.dJ;.'~ 'h'j ; ... :}! / c::oc .... 
Received By: Date I Tune 

l~wdBy. I 
Date / Tune Date / Tune 

I 
Date / ·Tune I Received By: Date / Tune 

Item I Relinquished By: 
N~ 

LAB USE ONLY 

Were samples delivered 0 in person . 0 by courier 

Were samples preserved 0 in field 0 in iah~ N/ A . 
Temp of samples . . . °c 
Did samples arrive intact and sealed? . 0 yes 0 no 0 N/ A 

Were proper containers used?' 0 Yes 0 no 
Was container labeled properly for contents? 0 yes 0 no 

Were samples packaged properly for type of material? 0 yes ·0 no 
Was shipping label completed properly per regulations? . 

(49 CFR 170, etc.) . 0 yes . 0 no 

u-.." _W 
Item I Relinquished By: 
No. 

• 
.Itmll Relinquished By: 

t·· 
'.~ 

:" 

~, , . 
n: 1 .. :1 ,........: "" , 1.,. . ·),in",,,,,> (,,,hi.,, ~nrl vpl1ow), ropy to coorninator field h. .pink) Rev. 7/97 



COOLER RECEIPT I SAMPLE LOG-IN SHEET 
::OLER RECEIPT! SAMPLE LOG-IN SHEET ( , 'S-ATT2 we"l S\Nl-GA-l 15 REV 5 0 I GA-l l5-CRLOGIN-F 

LAB NAME: SOUTHWEST LABORATORY OF OKLAHOMA 

---.--.--------- -----_.- -----
RECEIVED BY (PRINT NAME) SARAH HODSON 

RECEIVED BY (SIGNATURE): ;:-=:.~_~~~d~ f'-- --===~---
LOGGED IN BY(~IG_~AT~RE):-)::., ~~--\~==-====-'- .. 
PROJECT NSWC CRANE 

-------------

EPISODE: 38999 
Client Sample # 

SAMPLE DELIVERY GROUP:38999 

Remarks BIOS07300031 

1 CUSTODY SEAL(S) ~AbSent 

IntactJ Broken 810507300032 

2 CUSTODY SEALS NOS .. BI0507300032 
NA 

BI0507300032 

BI0507300033 

3. CHAIN-OF CUSTODY. Present/Absent 

Sealed In Plastic? Yesl No 
BI0507300051 

Taped To Lid? Yesl No BI0507300052 

Properly Filled Out 

(Ink. Signed. ETC.)? 

4. AIRBILL 

5 .. AIRBILL NO: 
811674014243 

6. COOLER CONDITIONS 
Enough Ice? 

Yesl No 

AirBIII Sticker 

Present/Absent 

Yes! No 

Type of Ice? WET 

Type of Packing? BUB 

7. SAMPLE TAGS Present/Absent 

8. 5AMPLE CONDITION: Intact/ Broken'! 

Bottles Sealed In 
Separate Plastic Bags? 

Correct Containers Used 
For Tests Indicated? 

Correct Preservative? 

Sufficient 5ample? 

Labels Complete (1.0., Date, 

Leaking 

Yes! No 

Yes! No 

Yes! No 

Yes! No 

Time, 5ignature, Preservative? Yes! No 

VOA Samples Without Bubbles? Yes! No-

BIOS07300053 

BI0507300071 

B10507300072 

BI0507300073 

BI0507300091 

BIOS07300091 FD 

. BI0507300092 

BI0507300093 

BI0507300111 

BI0507300112 

BI0507300113 

\-. 
~ 
~ 

Sample Assignee 

Fraction LAB# Cooler 1.0. 

@ 

C\C 
38999.01 06/15/99-1 

J 3899902 

38999.03 

38999.04 

38999.05 

38999.06 I 

38999.07 : 

38999.08 

38999.09 

38999.10 

38999.11 

38999.12 

38999.13 

38999.14 

38999.15 

38999.16 

38999.17 

t:V 
38999.18 ~ 

~ 
~ 

pH 

Check 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

-----

~AGE OF I 

REC'D DATE 06/15/99 

TIME REC'D 10.00-----

LOG-IN DATE 1999-06-1510.41 

ACIDI 
REMARKS: 

CONDITION 
BASE 

OF SAMPLE 
LOT# 

SHIPMENT. ETC. 

3.0 C 

\ 

\ 

: 

-------_ .. _. 

~ 

9. Does Information on Custody 

Records,Labels,Tags Agree? Yes!No' ~ 
10. RAD SCREEN WITH GIEGER 

COUNTER? 

11. P.O. Called? 

Yes! No 

Yes! No 

• Contact PO and attach record of resolution 

~ 
~ 

@ Samole Fractions B=5V GC/MS. V= VOA GC/MS or GC. P=PestIClde.H=Herbiclde. D=Dioxin. A.=Air. 1=lnorgamcs. C=Cyamde. M=Metals. R=Radiochemlstry 

-- Note samples with bubbles under remarkS section. 



CONTRACT 

PROJECT 

SDG NO 

SOUTHWEST LABORATORY OF OKLAHOMA 
1700 West Albany, Suite N Broken Arrow, OK 74012 

918-251-2858 

TOLTEST 

NSWC CRANE 

38999 

SOG NARRATIVE 
August 3. 1999 

EPISODE(S): 38999 

EXPLOSIVE FRACTION 

This SOG consisted of 16 soil samples with applicable MS and MSO 
for the explosive analysis. The samples, blanks and spikes were 
~xtracted and analyzed according to EPA protocol, SW-846, method 8330, 
mv. 0, 1994. 

For soil samples, the percent moisture is determined by drying 
them at 105 0 C at the time of receipt. Additional portion of the 
samples is air-dried prior. to analysis. The results are reported on 
the basis of the air-dried samples. For high-level water samples, 
direct injection method is used. For low-level water samples, salting 
out method is used. All of the extracts are diluted by a factor of two 
prior to analysis according to method 8330. The extracts are diluted 
in order to be the same consistency as the Mobile Phase. 

"P" flags were used when the appropriate compound with sufficient 
response exceeded 40% deviation, possibly due to interference in the 
quantitation or confirmation columns. 

1 



2F 
SOIL EXPLOSIVES SURROGATE RECOVERY 

lb Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 38999 

LC Column (1) : CARBOSORB 

CLIENT Sl 1 TOT 
SAMPLE NO. %REC # OUT 

====================== ====== ---
01 BL0615SE 72 0 
02 LC0615SE 78 0 
03 LD0615SE 87 0 
04 BIOS07300031 69 0 
05 BIOS07300032 64 0 
06 BIOS07300032MS 82 0 
07 BIOS07300032MSD 93 0 
08 BIOS07300033 54* 1 
09 BIOS07300051 47* 1 
10 BIOS07300052 67 0 
11 BIOS07300053 65 0 
12 BIOS07300071 64 0 
13 BIOS07300072 67 0 
14 BIOS07300073 59* 1 
15 BIOS07300091 54* 1 
16 BIOS07300091FD 67 0 
17 BIOS07300092 66 0 
18 BIOS07300093 161* 1 
19 BIOS07300111 85 0 
20 BIOS07300112 60 0 
21 BIOS07300113 33* 1 
22 BIOS07300031DL 8* 1 
23 BIOS07300032DL 70 0 
24 BIOS07300051DL 77 0 
25 BIOS07300071DL 75 0 
26 BIOS07300072DL 67 0 
27 BIOS07300073DL 66 0 
28 BIOS07300091DL 71 0 
29 BIOS07300091FDDL 62 0 
30 BIOS07300092DL 79 0 

QC LIMITS 
Sl = 3,4-DNT (60-140) 

# Column to be used to flag recovery values 
* Values outside of QC limits 
D Surrogate diluted 

,age 1 of 2 

FORM II 



2F 
SOIL EXPLOSIVES SURROGATE RECOVERY 

Lab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 38999 

LC Column (1) : CARBOSORB 

page 2 of 2 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

CLIENT 
SAMPLE NO. 

====================== 
BIOS07300111DL 
BIOS07300112DL 
BIOS07300112 

Sl = 3,4-DNT 

Sl 1 TOT 
%REC # OUT 
====== ---

77 0 
73 0 
52* 1 

--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--

QC LIMITS 
(60-140) 

# Column to be used to flag recovery values 
* Values outside of QC limits 
D Surrogate diluted 

FORM II 



SOUTHWEST LABORATORY OF OKLAHOMA 
1700 West Albany, Suite AI Broken Arrow, OK 74012 

918-251-2858 

CASE SUMMARY: 

Blanks: No problems 

Surrogate(s): The surrogate was out of the QC limits in some of 
the samples of the above SDG due to high concentration of the TNT 
peaks or dilution of the samples. 

Matrix Spikes: TNB and DNB were slightly out of the QC limits in 
the MS. RDX and DNB were slightly out of the QC limits in the MSD. 
These analytes were within the QC limits in the LC0615SE and LD0615SE. 

Laboratory Control Spikes: No problems 

Due to matrix interference, RDX was "EP" flagged in the original 
of some of the samples. 

Tetryl slightly exceeded 15% deviation in the continuing 
calibration standards 1-062978 and 1-062989. 

Example calculation 
sample # 38999.01 
analyte RDX 
As=area of analyte in sample 
V(f)=final volume of extract (ml) 
D=dilution factor 
CF=mean calibration factor (1/ng/ml) 
W(V)=weight of sample extracted (g) 

= 
= 
= 
= 
= 
D conc (ug/kg) = As 

~C=F~----~~------------
V(f) 
W(V) 

= 

= 

1.115E+09 
225022.6 

49535.8 

10 2 
2 

1.115E+09 
10 

2 
225022.6 

2 
ml ng 
ml 9 

The explosives referred to in the data package by the 
abbreviations found in method 8330 are as follows: HMX (Octahydro
l,3,S,7-tetranitro-1,3,5,7-tetrazocine), RDX (Hexahydro-1,3,5-
trinitro-1,3,5-triazine), TNB (1, 3, 5-Trinitrobenzene) , DNB (1,3-

.. Dinitrobenzene) , Tetryl (Methyl-2,4, 6-trinitrophenylnitramine) , NB 
(Nitrobenzene), TNT (2,4,6- Trinitrotoluene), 24DNT (2,4-
Dinitrotoluene), 26DNT (2,6-Dinitrotoluene), 2NT (o-Nitrotoluene), 3NT 

2 



SOUTHWEST LABORATORY OF OKLAHOMA 
1700 West Albany, Suite N Broken Arrow, OK 74012 

918-251-2858 

m-Nitrotoluene), 4NT (p-Nitrotoluene) , PETN (Pentaerythritol 
tetranitrate), 2ADNT (2-Amino-4,6-dinitrotoluene), 4ADNT (4-
Amino-2,6-dinitrotoluene) . 

The laboratory utilizes the following flags where appropriate: 
"J" - indicates a quantitated result, which is oelow the quant1tation 
limit, but above the detection limit and has been confirmed by the 
second column. "E"- indicates an out of range value, i.e., a peak 
that is off-scale or out 
of the linear calibration range of the detector. The value reported 
is not to be used. The sample must be diluted and re-run. "D" 
indicates a value derived from a secondary dilution. "U" - indicates 
the compound that is undetected above the quantitation limit. "X"
indicates a comment that is explained in the case narrative. 

~r~~3 
LC Supervisor 

.. 
3 



3F 
SOIL EXPLOSIVES MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

1b Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 38999 

Matrix Spike - Client Sample NO.: BIOS07300032 

SPIKE SAMPLE MS MS QC. 
ADDED CONCENTRATION CONCENTRATION % LIMITS 

COMPOUND (ug/Kg) (ug/Kg) (ug/Kg) REC # REC. 
======================== ========= ============= ============= ====== ====== 

HMX 9050 6850 15500 96 54-128 
RDX 9050 46200 55000 97 66-109 
TNB 9050 0 11900 132* 57-130 
DNB 9050 0 12000 133* 74-122 
TETRYL 9050 0 6160 68 32-119 
NB 9050 0 8730 96 70-135 
TNT 9050 9920 16800 75 44-124 
4ADNT 9050 1580 10600 100 60-140 
2ADNT 9050 872 9240 92 60-140 
26DNT 9050 0 8470 94 58-125 
24DNT 9050 0 8800 97 59-120 
2NT 9050 0 7850 87 79-124 
4NT 9050 0 9140 101 74-128 
3NT 9050 0 9180 101 79-121 

page 1 of 2 FORM III 



3F 
SOIL EXPLOSIVES MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 38999 

Matrix Spike - Client Sample NO.: BIOS07300032 

SPIKE MSD 
ADDED CONCENTRATION 

COMPOUND (ug/Kg) (ug/Kg) 
======================== ========= ============= 

HMX 8640 15500 
RDX 8640 50900 
TNB 8640 10400 
DNB 8640 11000 
TETRYL 8640 5850 
NB 8640 8470 
TNT 8640 16800 
4ADNT 8640 10200 
2ADNT 8640 9140 
26DNT 8640 7990 
24DNT 8640 8700 
2NT 8640 7730 
4NT 8640 8820 
3NT 8640 8900 

# Column to be used to flag recovery values 

* Values outside of QC limits 

RPD: 0 out of 14 outside limits 
Spike Recovery: 4 out of 28 outside limits 

Comments: 

page 2 of 2 FORM III 

MSD 
% 

REC # 
====== 

100 
54 * 

121 
128 * 

68 
98 
79 

100 
96 
92 

101 
89 

102 
103 

% QC LIMITS 
RPD # RPD REC. 

====== ====== ====== 
0 30 54-128 
8 30 66-109 

13 30 57-130 
9 45 74-122 
5 30 32-119 
3 35 70-135 
0 30 44-124 
4 40 60-140 
1 40 60-140 
6 35 58-125 
1 35 59-120 
2 35 79-124 
4 35 74-128 
3 35 79-121 



3H 
SOIL EXPLOSIVES LABORATORY CONTROL SPIKE RECOVERY 

ab Name: SWL-TULSA Case No.: TOLTEST 

LCS Sample NO.: LC0615SE 

SPIKE LCS 
ADDED CONCENTRATION 

COMPOUND (ug/Kg) (ug/Kg) 
========================== ========= ============= 

HMX 9500 9510 
RDX 9500 9950 
TNB 9500 9260 
DNB 9500 9380 
TETRYL 9500 9330 
NB 9500 9230 
TNT 9500 9230 
4ADNT 9500 9040 
2ADNT 9500 9490 
26DNT 9500 8120 
24DNT 9500 9550 
2NT 9500 8140 
4NT 9500 9850 
3NT 9500 9870 

# Column to be used to flag recovery values 

~ Values outside of QC limits 

Spike Recovery: o out of 14 outside limits 

Comments: 

page 1 of 1 FORM III 

LCS 
% 

REC # 
====== 

100 
105 

97 
99 
98 
97 
97 
95 

100 
85 

100 
86 

104 
104 

SDG No.: 38999 

QC. 
LIMITS 

REC. 
------------

57-137 
77-113 
64-125 
82-118 
23-124 
69-143 
75-118 
60-140 
60-140 
78-117 
74-126 
78-123 
79-125 
78-121 



3H 
SOIL EXPLOSIVES LABORATORY CONTROL SPIKE RECOVERY 

Lab Name: SWL-TULSA Case No.: TOLTEST 

LCS Sample NO.: LD0615SE 

SPIKE LCS 
ADDED CONCENTRATION 

COMPOUND (ug/Kg) (ug/Kg) 
========================== ========= ============= 

HMX 8640 8840 
RDX 8640 9220 
TNB 8640 8660 
DNB 8640 8790 
TETRYL 8640 8820 
NB 8640 8630 
TNT 8640 8500 
4ADNT 8640 8470 
2ADNT 8640 8650 
26DNT 8640 7930 
24DNT 8640 8660 
2NT 8640 7650 
4NT 8640 9310 
3NT 8640 9310 

# Column to be used to flag recovery values 

* Values outside of QC limits 

Spike Recovery: o out of 14 outside limits 

Comments: 

page 1 of 1 FORM III 

LCS 
% 

REC # 
====== 

102 
107 
100 
102 
102 
100 

98 
98 

100 
92 

100 
88 

108 
108 

SDG No.: 38999 

QC. 
LIMITS 

REC. 
====== 
57-137 
77-113 
64-125 
82-118 
23-124 
69-143 
75-118 
60-140 
60-140 
78-117 
74-126 
78-123 
79-125 
78-121 



4C CLIENT SAMPLE NO. 
EXPLOSIVES METHOD BLANK SUMMARY 

BL0615SE 
~ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 38999 

Lab Sample ID BL0615SE 

Matrix: (soil/water) SOIL 

Date Extracted : 06/15/99 

Date Analyzed (1): 06/22/99 

Time Analyzed (1): 0128 

Instrument ID (1): LC3 

LC Column ID (1): CARBOSORB 

Lab File ID : 3 062103 

Extraction Method : SONC 

Date Analyzed (2): 06/22/99 

Time Analyzed (2): 1230 

Instrument ID (2): LC5 

LC Column ID (2): METASIL 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES AND QC'S: 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

Comments: 

Jage 1 of 2 

CLIENT 
SAMPLE NO. 

====================== 
LC0615SE 
LD0615SE 
BIOS07300031 
BIOS07300032 
BIOS07300032MS 
BIOS07300032MSD 
BIOS07300033 
BIOS07300051 
BIOS07300052 
BIOS07300053 
BIOS07300071 
BIOS07300072 
BIOS07300073 
BIOS07300091 
BIOS07300091FD 
BIOS07300092 
BIOS07300093 
BIOS07300111 
BIOS07300112 
BIOS07300113 
BIOS07300031DL 
BIOS07300032DL 
BIOS07300051DL 
BIOS07300071DL 
BIOS07300072DL 
BIOS07300073DL 

LAB 
SAMPLE ID 

============== 
LC0615SE 
LD0615SE 
38999.01 
38999.02 
38999.03MS 
38999.04MSD 
38999.05 
38999.06 
38999.07 
38999.08 
38999.09 
38999.10 
38999.11 
38999.12 
38999.13 
38999.14 
38999.15 
38999.16 
38999.17 
38999.18 
38999.01DL 
38999.02DL 
38999.06DL 
38999.09DL 
38999.10DL 
38999.11DL 

FORM IV 

DATE DATE 
ANALYZED 1 ANALYZED 2 
========== ========== 

06/22/99 
06/22/99 
06/22/99 06/22/99 
06/22/99 06/22/99 
06/22/99 
06/22/99 
06/22/99 06/22/99 
06/22/99 06/22/99 
06/22/99 06/22/99 
06/22/99 06/22/99 
06/22/99 06/22/99 
06/22/99 06/22/99 
06/22/99 06/22/99 
06/22/99 06/22/99 
06/22/99 07/01/99 
06/22/99 07/01/99 
06/23/99 07/01/99 
06/23/99 06/22/99 
06/23/99 07/01/99 
06/23/99 
07/01/99 06/22/99 
07/01/99 06/22/99 
07/01/99 06/22/99 
07/01/99 06/22/99 
07/01/99 06/22/99 
07/01/99 06/22/99 



4C CLIENT SAMPLE NO. 
EXPLOSIVES METHOD BLANK SUMMARY 

BL0615SE 
Lab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 38999 

Lab Sample ID BL0615SE 

Matrix: (soil/water) SOIL 

Date Extracted : 06/15/99 

Date Analyzed (1): 06/22/99 

Time Analyzed (1): 0128 

Instrument ID (1): LC3 

LC Column ID (1): CARBOSORB 

Lab File ID : 3 062103 

Extraction Method : SONC 

Date Analyzed (2): 06/22/99 

Time Analyzed (2): 1230 

Instrument ID (2): LC5 

LC Column ID (2): METASIL 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES AND QC'S: 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

Comments: 

CLIENT 
SAMPLE NO. 

====================== 
BIOS07300091DL 
BIOS07300091FDDL 
BIOS07300092DL 
BIOS07300111DL 
BIOS07300112DL 
BIOS07300112 

page 2 of 2 

LAB DATE DATE 
SAMPLE ID ANALYZED 1 ANALYZED 2 

============== ========== ========== 
38999.12DL 07/01/99 06/22/99 
38999.13DL 07/01/99 07/01/99 
38999.14DL 07/01/99 07/01/99 
38999.16DL 07/01/99 06/22/99 
38999.17DL 07/01/99 07/01/99 
38999.17 07/02/99 

FORM IV 







OCT-19-2000 14:10 TOLTEST INC 419 321 6259 P.03/07 

ID CLIENT SAMPLE NO. 
EXPLOSIVES ANALYSIS DATA SHEET 

BIOS07300033 
) Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No. : 38999 

Matrix: (soil/water) SOIL Lab Sample ID: 38999.05 

Sample Arnt: 2.0 G %' Moisture: 48.6 Date Received: 06/15/99 

Extraction Volume: 10 ML Date Extracted: 06/15/99 

Extraction Method: SONC Date Analyzed: 06/22/99 

GPC Cleanup: (Y/N) N Dilution Factor: 2.0 

CAS NO. COMPOUND CONCENTRATION UNITS: UG/KG Q 

2691-41-0-------HMX 5590 
121-82-4--------RDX 1000 U 
99-35-4---------TNB 250 U 
99-65-0---------DNB 250 U 
479-45-8--------TETRYL 650 u 
98-95-3---------NB 260 U 
11B-96-7--------TNT 2690 
1946-51-0-------4ADNT 1340 
35572-7B-2------2ADNT 620 
606-20-2--------26DNT 260 U 
121-14-2--------24DNT 250 U 
88-72-2---------2NT 250 U 
99-99-0---------4NT 250 U I 
99-0S-1---------3NT 250 U 

Surrogate amount spiked 2000.00 

FORM I 
2H 



OCT-19-2000 14:10 TOLTEST INC 419 321 6259 P.04/07 
'aC ........ .a..a.'-..&. "-' .... &. ... ...,6. .."''-,to''V.L .... 

F:\HPCHEM\LC3\DATA\3_0621\3_062111.D Vial: 11 
22 Jun 1999 07:25 Operator: BW 

Inst LC3 

Data File 
Acq On 
Sample 
Mise 
IntFile 
Quant Time: 

38999.05 
BIOS07300033 
EVENTS.E 

Multiplr: 10.0000 

Jun 22 12:58 1999 Quant Results File: 200SF19.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Compound 

F:\HPCHEM\LC3\DATA\3 0621\200SF19.M 
- F:\HPCHEM\LC3\DATA\3 0619\ 

Tue Jun 22 11:18:32 1999 
Initial Calibration 

200ul 
CARBOSORB 

R.T. Response 

Surrogates/System Monitoring Compounds: 
7) S 3,4-DNT 15.51 29871754 

Target Compounds: 
1) HMX 5.13 128363402 
2) RDX 7.62 682808925 
3) TNB 0.00 a 
4) DNE 0.00 0 
5) TETRYL 0.00 0 
6) NB 0.00 0 
8) TNT 16.04 136040077 
3) 4 AD NT 17.04 55977345 

LO) 2ADNT 18.01 29049990 
11) 26DNT 0.00 0 
12) 24DNT 0.00 0 
13) 2NT 0.00 0 
14) 4NT 0.00 0 
15) 3NT 0.00 a 

ug/Kg 

1071.6 m 

5591.8 lfm 
30344.0)'m 

N.D. 
N.D. 
N.D. 
N.D. 

2691.1 ~ m 
1343.6 IF m 

619.8 ~ m 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

Curve 

A 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

-----------------------------------------------------------------------------
Curve Types : A=Average 
(W)= Outside RT Window 
3 062111.D 200SF19.M 

L=Linear P=Power Q=Quadratic/ 
(E)= > High cal. std. (m)=manual into 

Tue Jun 22 l3:03:05 1999 2gage 1 

! • 
, 
-} 



OCT-19-2000 14:10 TOLTEST INC 
_ ... _- _ ... _- -~- -4----

F:\HPCHEM\LC3\DATA\3_0621\3_062111.D 
22 Jun 1999 07:25 
38999.05 
BIOS07300033 
EVENTS.E 

419 321 5259 P.05/07 

Vial: 
Operator: 
Inst ; 
Multiplr: 

11 
BW 
LC3 
10.0000 

Data File 
Aeq On 
Sample 
Mise 
IntFile 
Quant Time: Jun 22 12:58 1999 Quant Results File: 200SF19.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Response 
: 42000001 
! ~ 

4000oo0~ 

3800000j 

3600000· 
I 
i 

34oooo0j 
J 

32000001 

3000000 

2BOOOOO~ 
i 

2600000; 

2400000J 

1 
2200000 1 

< 
20000001 

! 

18000001' 

1600000 . 
I 

14000001 

1200000i 

1OOoooo~ 
80000°1 

600000 j; 

400000 

! zoooo:LJ 

I :".::1 
, i 

.. 
'"; ... 

F:\HPCHEM\LC3\DATA\3 0621\200SF19.M 
- F:\HPCHEM\LC3\DATA\3_0619\ 

Tue Jun 22 11:18:32 1999 
Multiple Level Calibration 

200ul 
CARBOSORB 

.. 
CD 
,.: 

~ 

\ ;I~ ~ 
~ ----------_ .. ---

I -600000-1 

i 1 oc ~ ~ IE!E , c- -~ g g 

--I 

I 
I 

I 1:Ii :-l!' S :5 
trime 2.00' , 4.b""'o~':;;""'G"T.O"""oT""' ...III:;"'.O"""oT""' ..... 1'0""T:OO.......,....' ...... 12.""T'O...,..0~1 • .,.:O...,..'0.,...A.I16~OO '18:00' ':zO~o'o' 22~00' '24~00' '26~OO' 2s:rirJ '3'0:00' '3'2:00 34!riOJ 
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OCT-19-2000 14:11 TOLTEST INC 419 321 6259 P.06/07 

Data File F:\HPCHEM\LC5\DATA\5 0621\5 062129.D 
Acq On 22 Jun 1999 14:40 - -
Sample 38999.05 
Mise BIOS07300033 
IntFile EVENTS.E 

Vial: 
Operator: 
Inst 
Multiplr: 

QUant Time: Jun 23 14:44 1999 Quant Results File: 200SF20C.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal phase 

Compound 

F:\HPCHEM\LC5\DATA\5 0621\200SF20C.M 
- F:\HPCHEM\LC5\DATA\S 0620\ 

Wed Jun 23 13:17:57 1999-
Initial Calibration 

100ul 
METASIL 

R.T. Response 

Surrogates/System Monitoring Compounds: 
7) SA 3,4-DNT 12.31 27559245 

Target Compounds: 
1) A HMX 4.54 60030676 
2) B RDX 6.96 212263213 
3) A TNB 0.00 0 
4) 8 DNB 0.00 0 
5) A TETRYL 10.54 - 197199192 
6) B NB 0.00 0 
8) A TNT 10.11 63769626 
9) B 4ADNT 13.44 17863145 

) B 2ADNT 13.62 13733842 
... 1) A 26DNT 0.00 0 
12) B 24DNT 0.00 a 

ug/Kg 

2328.4 

5728.8 
19384.0 

N.D. 
N.D. 

10417.2 
N.D. 

2744.1 
1559.7 

519.3 
N.D. 
N.D. 

29 
BW 
LCS 
10.0000 

Curve 

In A 

In A 
m A 

A 
A 

In A 
A 

m A 
In A 
mJ A 

A 
e A 

----------------------------------------------------------------------------
Curve Types : A=Average 
(W)= Outside RT Window 
5 062129.D 200SF20C.M 

L~Linear P=Power Q=Quadratie/ 
(E)= > High cal. std. (m)=manual into 

Wed Jun 23 16:50:11 1999 Page 1 
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OCT-19-2000 14:11 TOLTEST INC 419 321 6259 P.07/07 

Data File 
Acq On 
Sample 
Mi5C 
IntFile 
Quant Time: 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

~ 

0=1\, 
3000000 

2~1 
2600000ii 

~11 
2200000 , 

\ 

<=j\ i 
1600000 \) 

1400000· 

12000001 
1 

1

'000000 

I:: 
I 400000 

200000 

F:\HPCHEM\LC5\DATA\S 0621\5 062129.D 
22 Jun 1999 14:40 -
38999.05 
BI0507300033 
EVENTS.E 

Vial: 29 
Operator: BW 
Inst LC5 
Multiplr: 10.0000 

Jun 23 14:44 1999 Quant Results File: 200SF20C.RES 

F:\HPCHEM\LC5\DATA\5 0621\200SF20C.M 
- F;\HPCHEM\LC5\DATA\5 0620\ 

Wed Jun 23 13:17:57 1999-
Multiple Level Calibration 

lOOul 
METASIL 

I 

ime 

~ ~ ~ I 

.... I "~ I' I I I I I I I I~ , , , , I ' , , , I r. I~"~ I I ' , I , I ,!. , , I i I, I ' , I , I ' , , I I I I I , I ' " I I , ""'r·,·" .. .,.·,.. .. 1 
4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12,00 13,00 14,00 15.00 16.00 17.00 18.00 19.00 I 

5 062129.D 200SF20C.M Wed Jun 23 16:50:19 1999 Page 2 
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1D CLIENT SAMPLE NO. 
EXPLOSIVES ANALYSIS DATA SHEET 

BIOS07300091 
Lab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No. : 38999 

Matrix: (soil/water) SOIL Lab Sample ID: 38999.12 

Sample Amt: 2.0 G % Moisture: 24.6 Date Received: 06/15/99 

Extraction Volume: 10 ML Date Extracted: 06/15/99 

Extraction Method: SONC Date Analyzed: 06/22/99 

GPC Cleanup: (Y/N) N Dilution Factor: 

CAS NO. COMPOUND CONCENTRATION UNITS: UG/KG 

2691-41-0-------HMX 
121-82-4--------RDX--------------------------
99-35-4---------TNB 
99-65-0---------DNB--------------------------
479-45-8--------TETRYL ______________________ _ 
98-95-3---------NB 
118-96-7--------TN=T~------------------------

1946-51-0-------4ADNT, ______________________ __ 
35572-78-2------2ADNT 
606-20-2--------26DNT------------------------
121-14-2--------24DNT ______________________ __ 
88-72-2---------2NT 
99-99-0---------4NT--------------------------
99-08-1---------3NT ________________________ __ 

Surrogate amount spiked 

FORM I 

7460 
41000 

250 
250 
650 
260 

11800 
1850 
1040 

260 
250 
250 
250 
250 

2000.00 

2.0 

Q 

E 
U 
U 
U 
U 

P 

U 
U 
U 
U 
U 



Quantitation Report 

F:\HPCHEM\LC3\DATA\3 0621\3 062120.D Vial: 20 
22 Jun 1999 14:06 - - Operator: BW 

1nst LC3 

Data File 
Acq On 
Sample 
Misc 
1ntFile 
Quant Time: 

38999.12 
B10S07300091 
EVENTS.E 

Multiplr: 10.0000 

Jun 23 16:00 1999 Quant Results File: 200SF19.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume 1nj. 
Signal Phase 

Compound 

F:\HPCHEM\LC3\DATA\3 0621\200SF19.M 
- F:\HPCHEM\LC3\DATA\3 0619\ 

Tue Jun 22 11:18:32 1999-
Initial Calibration 

200ul 
CARBOSORB 

R.T. Response 

Surrogates/System Monitoring Compounds: 
7) S 3,4-DNT 15.29 29987968 

Target Compounds: 
1) HMX 5.10 171208186 
2) RDX 7.52 922282966 
3) TNB 10.08 3169827 
4 ) DNB 0.00 0 
5) TETRYL 13.52 10424504 
6) NB 0.00 0 
8) TNT 15.81 598559176 
) ) 4ADNT 16.59 76963679 

_J) 2ADNT 17.47 48560202 
11) 26DNT 0.00 0 
12) 24DNT 0.00 0 
13 ) 2NT 0.00 0 
14) 4NT 0.00 0 
15) 3NT 0.00 0 

ug/Kg 

·1075.8 m 

7458.3 .Je 
40986. 2 ~ mE 

58.8 mJ 
N.D. 

314.4- m 
N.D. 

11840.6'Jm 
1847.3 "m 
1036.1 *"m 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

~ 
b - 2-~"'" tf 

Curve Types : A=Average 
(W)= Outside RT Window 
3 062120.D 200SF19.M 

L=Linear P=Power Q=Quadratic/ 
(E)= > High cal. std. {m)=manual into 

Wed Jun 23 16:09:38 1999 

Curve 

A 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

Page 1 
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I 

Data File 
Acq On 
Sample 
Misc 
1ntFile 
Quant Time: 

Method 
Title-Path 
Last Update 
Response via 

Volume 1nj. 
Signal Phase 

Kesponse 

5000000 

4500000 

4000000 

3500000 
A 

3000000 

2500000 

2000000 

1500000 

1000000 

Chromatographic Report 

F:\HPCHEM\LC3\OATA\3 0621\3 062120.0 
22 Jun 1999 14:06 - -
38999.12 
B10S07300091 
EVENTS.E 

Vial: 20 
Operator: BW 
1nst LC3 
Multiplr: 10.0000 

Jun 23 16:00 1999 Quant Results File: 200SF19.RES 

~ 
oft 

F:\HPCHEM\LC3\OATA\3 0621\200SF19.M 
- F:\HPCHEM\LC3\OATA\3 0619\ 

Tue Jun 22 11:18:32 1999-
Multiple Level Calibration 

200ul 
CARBOSORB 

N ... 
po; 

TI(;: J_06Z1Z0.D 

-.. oft -

500000 \l/i '" ~ 
., .. 
~ 

0 
N ~ :;! ., 

If ..; 

...-' 
~ 

0 

-500000 

)! l- I- I-Z 
)( )( ! ~ 

q Z Z 

~ ~ l~ ~ ~ 
!Time 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00 32.00 34.00 

3 062120.0 200SF19.M Wed Jun 23 16:10:15 1999 Page 2 
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Quantitation Report 

F:\HPCHEM\LC5\DATA\5_0621\5_062138.D 
22 Jun 1999 19:33 
38999.12 
BIOS07300091 
EVENTS.E 

Vial: 
Operator: 
Inst 
Multiplr: 

Data File 
Acq On 
Sample 
Misc 
IntFile 
Quant Time: Jun 23 17:07 1999 Quant Results File: 200SF20C.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Compound 

F:\HPCHEM\LC5\DATA\5 0621\200SF20C.M 
- F:\HPCHEM\LC5\DATA\5_0620\ 

Wed Jun 23 13:17:57 1999 
Initial Calibration 

100ul 
METASIL 

R.T. Response 

Surrogates/System Monitoring Compounds: 
7) SA 3,4-DNT 12.28 29893929 

Target Compounds: 
1) A HMX 4.53 85453098 
2) B RDX 6.94 468476911 
3) A TNB 0.00 0 
4 ) B DNB 0.00 0 
5) A TETRYL 0.00 0 
6) B NB 0.00 0 
8) A TNT 10.08 323337225 
9) B 4ADNT 13.40 33521337 

) B 2ADNT 13.73 31039869 
.il) A 26DNT 0.00 0 
12) B 24DNT 0.00 0 

ug/Kg 

2525.7 

8154.9 
42781.7 

N.D. 
N.D. 
N.D. 
N.D. 

13913.8 
2927.0 
1173.7 

N.D. 
N.D. 

38 
BW 
LC5 
10.0000 

Curve 

m A 

m A 
E A 

A 
A 
A 
A 

m A 
m A 
m A 

A 
A 

----------------------------------------------------------------------------
Curve Types : A=Average 
(W)= Outside RT Window 
5 062138.D 200SF20C.M 

L=Linear P=Power Q=Quadratic/ 
(E)= > High cal. std. (m)=manual into 

Wed Jun 23 17:10:09 1999 Page 1 
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Data File 
Aeq On 
Sample 
Mise 
1ntFile 
Quant Time: 

Method 
Title-Path 
Last Update 
Response via 

Volume 1nj. 
Signal Phase 

esponse_ 

3600000 

3400000 

3200000 

3000000 

2800000 

2600000 

2400000 

2200000 

2000000 

1800000 

1600000 

'" '" .. 
1400000 

1200000 

1000000 

800000 

600000 

400000 

200000 

0 

·200000 

-400000 

ime 

Chromatographic Report 

F:\HPCHEM\LC5\DATA\5 0621\5 062138.D 
22 Jun 1999 19:33 - -
38999.12 
B10S07300091 
EVENTS.E 

Vial: 38 
Operator: BW 
Inst LC5 
Multiplr: 10.0000 

Jun 23 17:07 1999 Quant Results File: 200SF20C.RES 

F:\HPCHEM\LC5\DATA\5 0621\200SF20C.M 
- F:\HPCHEM\LC5\DATA\5_0620\ 

Wed Jun 23 13:17:57 1999 
Multiple Level Calibration 

100ul 
METAS1L 

6.00 

5 06213B.D 200SF20C.M Wed Jun 23 17:10:18 1999 Page 2 
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SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 West Albany Broken Arrow, Oklahoma 74012 Office (918) 251·2858 Fax (918) 251·2599 

TOLTEST, INC. 
1915 N 12TH STREET 
TOLEDO, OH 43603-218 

Attn: Rick Grant 

PROJECT : NSWC CRANE 
LAB# 38999.12 
SAMPLE #: BIOS07300091 
LOCATION: C9-SL1 

MATRIX Soil 

MISCELLANEOUS 

PARAMETER 

% MOISTURE 

RESULTS 

24.6 

REPORT 38999.12 

REPORTED 08/04/99 

SAMPLED 06/12/99 
SUBMITTED: 06/15/99 

%MOISTURE: 24.6 

DATE DATE REFERENCE 
UNITS PREPARED ANALYZED METHOD 

% 06/17/99 



ID CLIENT SAMPLE NO. 
EXPLOSIVES ANALYSIS DATA SHEET 

BIOS07300091DL 
Lab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No. : 38999 

Matrix: (soil/water) SOIL Lab Sample ID: 38999.12DL 

Sample Amt: 2.0 G % Moisture: 24.6 Date Received: 06/15/99 

Extraction Volume: 10 ML Date Extracted: 06/15/99 

Extraction Method: SONC Date Analyzed: 07/01/99 

GPC Cleanup: (Y/N) N Dilution Factor: 

CAS NO. COMPOUND CONCENTRATION UNITS: UG/KG 

2691-41-0-------HMX 
121-82-4--------RDX--------------------------
99-35-4---------TNB ________________________ __ 
99-65-0---------DNB 
479-45-8--------TET=R=Y=L-----------------------
98-95-3---------NB 
118-96-7--------TN=T--------------------------
1946-51-0-------4ADNT, ______________________ __ 
35572-78-2------2ADNT 
606-20-2--------26DNT------------------------
121-14-2--------24DNT 
88-72-2---------2NT ------------------------
99-99-0---------4NT 
99-08-1---------3NT--------------------------

Surrogate amount spiked 

FORM I 

7280 
35900 

2500 
2500 
6500 
2600 

12000 
1620 
1140 
2600 
2500 
2500 
2500 
2500 

2000.00 

20.0 

Q 

DJ 
D 
U 
U 
U 
U 
D 

DPJ 
DJ 

U 
U 
U 
U 
U 



Quantitation Report 

F:\HPCHEM\LC1\DATA\1 0629\1 062972.D Vial: 72 
01 Jul 1999 19:19 - - Operator: SM 

Inst LC1 

Data File 
Acq On 
Sample 
Misc 
IntFile 
Quant Time: 

38999.12DL 
BIOS07300091DL Multiplr: 100.0000 
EVENTS.E 
Jul 7 19:48 1999 Quant Results File: 200SF29.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Compound 

F:\HPCHEM\LC1\DATA\1 0629\200SF29.M 
- F:\HPCHEM\LC1\DATA\1 0629\ 

Mon Jul 05 14:16:07 1999-
Initial Calibration 

200ul 
CARBOSORB 

R.T. Response 

Surrogates/System Monitoring Compounds: 
7) S 3,4-DNT 14.63 1803103 

Target Compounds: 
1) HMX 4.72 5165800 
2) RDX 7.09 31361888 
3) TNB 0.00 0 
4) DNB 0.00 0 
5) TETRYL 0.00 0 
6) NB 0.00 0 
8 ) TNT 15.26 24526793 
1) 4ADNT 15.68 2127793 

) 2ADNT 16.50 2292417 
11) 26DNT 0.00 0 
12) 24DNT 0.00 0 
13) 2NT 0.00 0 
14) 4NT 0.00 0 
15 ) 3NT 0.00 0 

L=Linear P=Power Q=Quadratic/ 

ug/Kg 

1426.4 m 

7277.1 k' m 
35892.1~m 

N.D. 
N.D. 
N.D. 
N.D. 

12029.1 fm 
1621.6fm 
1141. 5 f m 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

Curve Types : A=Average 
(W)= Outside RT Window 
1 062972.D 200SF29.M 

(E)= > High cal. std. (m)=manual into 
Wed Jul 07 20:08:20 1999 

Curve 

A 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 



Data File 
Acq On 
Sample 
Misc 
IntFile 
Quant Time: 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

esponse_ 

450000 

400000 

350000 

300000 

250000 

\ 
200000 

150000 

100000 

50000 

o 

-50000 

Ime 2.00 4.00 

Chromatographic Report 

F:\HPCHEM\LC1\DATA\1 0629\1 062972.D 
01 Jul 1999 19:19 - -
38999.12DL 
BIOS07300091DL 
EVENTS.E' 

Vial: 
Operator: 
Inst 
Multiplr: 

Jul 7 19:48 1999 Quant Results File: 200SF29.RES 

F:\HPCHEM\LC1\DATA\1 0629\200SF29.M 
- F:\HPCHEM\LC1\DATA\1_0629\ 

Mon Jul 05 14:16:07 1999 
Multiple Level Calibration 

200ul 
CARBOSORB 

72 
SM 
LC1 
100.0000 

6.00
1 I I I -T I 

8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00 32.00 

1 062972.D 200SF29.M Wed Jul 07 20:08:46 1999 Page 2 
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1D CLIENT SAMPLE NO. 
EXPLOSIVES ANALYSIS DATA SHEET 

BIOS07300091FD 
~db Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No. : 38999 

Matrix: (soil/water) SOIL Lab Sample ID: 38999.13 

Sample Amt: 2.2 G % Moisture: 28.5 Date Received: 06/15/99 

Extraction Volume: 10 ML Date Extracted: 06/15/99 

Extraction Method: SONC Date Analyzed: 06/22/99 

GPC Cleanup: (Y/N) N Dilution Factor: 2.0 

CAS NO. COMPOUND CONCENTRATION UNITS: UG/KG Q 

2691-41-0-------HMX 6040 
121-82-4--------RDX 36000 E 
99-35-4---------TNB 227 U 
99-65-0---------DNB 227 U 
479-45-8--------TETRYL 1130 P 
98-95-3---------NB 236 U 
118-96-7--------TNT 10700 
1946-51-0-------4ADNT 1520 P 
35572-78-2------2ADNT 866 
606-20-2--------26DNT 236 U 
121-14-2--------24DNT 227 U 
88-72-2---------2NT 227 U 
99-99-0---------4NT 227 U 
99-08-1---------3NT 227 U 

Surrogate amount spiked 1818.18 

FORM I 



Quantitation Report 

F:\HPCHEM\LC3\DATA\3 0621\3 062121.D Vial: 21 
22 Jun 1999 14:51 - - Operator: BW 

Inst LC3 

Data File 
Acq On 
Sample 
Mise 
IntFile 
Quant Time: 

38999.13 
BIOS07300091FD Multiplr: 9.0909 
EVENTS.E 
Jun 23 16:02 1999 Quant Results File: 200SF19.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Compound 

F:\HPCHEM\LC3\DATA\3 0621\200SF19.M 
- F:\HPCHEM\LC3\DATA\3 0619\ 

Tue Jun 22 11:18:32 1999-
Initial Calibration 

200ul 
CARBOSORB 

R.T. Response 

Surrogates/System Monitoring Compounds: 
7) S 3,4-DNT 15.35 37617309 

Target Compounds: 
1) HMX 5.10 152541829 
2) RDX 7.52 890255177 
3) TNB 0.00 0 
4) DNB 0.00 0 
5) TETRYL 13.50 41302277 
6) NB 0.00 0 
8 ) TNT 15.80 596539361 
1 ) 4ADNT 16.55 69594328 

_J) 2ADNT 17.47 44650179 
11) 26DNT 0.00 0 
12) 24DNT 0.00 0 
13) 2NT 0.00 0 
14) 4NT 0.00 0 
15) 3NT 0.00 0 

L=Linear P=Power Q=Quadratic/ 

ug/Kg 

1226.8 m 

6041.0 )( m 
35966.3 'I 

N.D. 
N.D. 

1132.2- m 
N.D. 

10727.8~m 

1518.6 /I'm 
866.1 ;t.m 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

?/l1' 
, -'Z.;,-~ 1 

Curve Types : A=Average 
(W)= Outside RT Window 
3 062121.D 200SF19.M 

(E)= > High cal. std. (m)=manual into 
Wed Jun 23 16:10:30 1999 

Curve 

A 

A 
E A 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

Page 1 
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Oata File 
Acq On 
Sample 
Misc 
IntFile 
Quant Time: 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

esponse 

5000000 

4500000 

4000000 

3500000 

3000000 

2500000 

2000000 

1500000 

1000000 

500000 

-500000 

ime 2.00 

Chromatographic Report 

F:\HPCHEM\LC3\OATA\3 0621\3 062121.0 
22 Jun 1999 14:51 - -
38999.13 
BIOS07300091FO 
EVENTS.E 

Vial: 
Operator: 
Inst 
Multiplr: 

Jun 23 16:02 1999 Quant Results File: 200SF19.RES 

F:\HPCHEM\LC3\OATA\3 0621\200SF19.M 
- F:\HPCHEM\LC3\OATA\3 0619\ 

Tue Jun 22 11:18:32 1999-
Multiple Level Calibration 

200ul 
CARBOSORB 

N 

'" ,.: 

o 
II> 

~ 

21 
BW 
LC3 
9.0909 

10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00 32.00 34.00 

3 062121.0 200SF19.M Wed Jun 23 16:11:05 1999 Page 2 
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Quantitation Report 

F:\HPCHEM\LC5\DATA\5 0630\5 063037.D 
01 Jul 1999 07:54 - -

Vial: 
Operator: 

38999.13 Inst : 
BIOS07300091FD Multiplr: 
EVENTS.E 

Data File 
Acq On 
Sample 
Mise 
IntFile 
Quant Time: Jul 5 10:40 1999 Quant Results File: 200SF29C.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Compound 

F:\HPCHEM\LC5\DATA\5 0630\200SF29C.M 
- F:\HPCHEM\LC5\DATA\5 0630\ 

Mon Jul 05 11:35:23 1999-
Initial Calibration 

100ul 
METASIL 

R.T. Response 

Surrogates/System Monitoring Compounds: 
7) SA 3,4-DNT 12.36 32827701 

Target Compounds: 
1) A HMX 4.55 75427299 
2) B RDX 6.99 355583721 
3) A TNB 0.00 0 
4) B DNB 0.00 0 
5) A TETRYL 10.50 42903949 
6) B NB 0.00 0 
8) A TNT 10.15 314948428 
:3 ) B 4ADNT 13.50 30883389 

1.0) B 2ADNT 13.86 27106280 
11) A 26DNT 0.00 0 
12) B 24DNT 0.00 0 

ug/Kg 

2573.2 

6531.7 
25330.0 

N.D. 
N.D. 

2102.2 
N.D. 

12286.7 
2142.0 

780.9 
N.D. 
N.D. 

37 
SM 
LC5 
9.0909 

Curve 

m A 

m A 
mE A 

A 
A 

m A 
A 

m A 
m A 
m A 

A 
d A 

-----------------------------------------------------------------------------
Curve Types : A=Average 
(W)= Outside RT Window 
5 063037.D 200SF29C.M 

L=Linear P=Power Q=Quadratic/ 
(E)= > High cal. std. (m)=manual into 

Mon Jul 05 12:24:59 1999 



Data File 
Acq On 
Sample 
Misc 
IntFile 
Quant Time: 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

esponse 
3200000 

3000000 

2800000 

2600000 

2400000 

2200000 

2000000 

1800000 

1600000 

1400000 

1200000 

1000000 

800000 

600000 

400000 

200000 

0 

-200000 

-400000 

'" '" .-

Chromatographic Report 

F:\HPCHEM\LCs\DATA\s 0630\5 063037.D 
01 Jul 1999 07:54 - -
38999.13 
BIOS07300091FD 
EVENTS.E 

Vial: 
Operator: 
Inst 
Multiplr: 

Jul 5 10:40 1999 Quant Results File: 200SF29C.RES 

F:\HPCHEM\LCs\DATA\s 0630\200SF29C.M 
- F:\HPCHEM\LCs\DATA\s 0630\ 

Mon Jul OS 11:35:23 1999-
Multiple Level Calibration 

100ul 
METASIL 

:: .,; 

37 
SM 
LCs 
9.0909 

12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 

5 063037.D 200SF29C.M Mon Jul OS 12:25:09 1999 



SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 West Albany Broken Arrow, Oklahoma 74012 Office (918) 251-2858 Fax (918) 251-2599 

TOLTEST, INC. 
1915 N 12TH STREET 
TOLEDO, OH 43603-218 

Attn: Rick Grant 

PROJECT : NSWC CRANE 
LAB# 38999.13 
SAMPLE #: BIOS07300091FD 
LOCATION: C9-SLl 

MATRIX Soil 

MISCELLANEOUS 

PARAMETER 

% MOISTURE 

RESULTS 

28.5 

REPORT 38999.13 

REPORTED 08/04/99 

SAMPLED 06/12/99 
SUBMITTED: 06/15/99 

%MOISTURE: 28.5 

DATE DATE REFERENCE 
UNITS PREPARED ANALYZED METHOD 

% 06/17/99 



1D CLIENT SAMPLE NO. 
EXPLOSIVES ANALYSIS DATA SHEET 

BIOS07300091FDDL 
~ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No. : 38999 

Matrix: (soil/water) SOIL Lab Sample ID: 38999.13DL 

Sample Amt: 2.2 G % Moisture: 28.5 Date Received: 06/15/99 

Extraction Volume: 10 ML Date Extracted: 06/15/99 

Extraction Method: SONC Date Analyzed: 07/01/99 

GPC Cleanup: (Y/N) N Dilution Factor: 

CAS NO. COMPOUND CONCENTRATION UNITS: UG/KG 

2691-41-0-------HMX 
121-82-4--------RDX--------------------------
99-35-4---------TNB ________________________ __ 
99-65-0---------DNB 
479-45-8--------TET"R .. Y~L-----------------------
98-95-3---------NB 
118-96-7--------TN=T~------------------------

1946-51-0-------4ADNT ______________________ __ 
35572-78-2------2ADNT 
606-20-2--------26DNT------------------------
121-14-2--------24DNT 
88-72-2---------2NT ------------------------
99-99-0---------4NT 
99-08-1---------3NT--------------------------

Surrogate amount spiked 

FORM I 

6200 
24900 

2270 
2270 
5910 
2360 

10600 
1370 

705 
2360 
2270 
2270 
2270 
2270 

1818.18 

20.0 

Q 

DJ 
D 
U 
U 
U 
U 
D 

DPJ 
DJ 

U 
U 
U 
U 
U 



Quantitation Report 

F:\HPCHEM\LC1\DATA\1 0629\1 062973.D 
01 Jul 1999 20:04 - -

Vial: 73 
Operator: SM 

Data File 
Acq On 
Sample 
Misc 
IntFile 
Quant Time: 

38999.13DL 
BIOS07300091FDDL 

Inst 
Multiplr: 

LC1 
90.9091 

EVENTS.E 
Jul 7 19:49 1999 Quant Results File: 200SF29.RES 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

Compound 

F:\HPCHEM\LC1\DATA\1 0629\200SF29.M 
- F:\HPCHEM\LC1\DATA\1_0629\ 

Mon Jul 05 14:16:07 1999 
Initial Calibration 

200ul 
CARBOSORB 

R.T. Response 

Surrogates/System Monitoring Compounds: 
7) S 3,4-DNT 14.67 1556792 

Target Compounds: 
1) HMX 4.71 4840918 
2) RDX 7.09 23920425 
3) TNB 0.00 0 
4) DNB 0.00 0 
5) TETRYL 0.00 0 
6) NB 0.00 0 
8 ) TNT 15.32 23870784 
C) 4ADNT 15.71 1972148 

) 2ADNT 16.59 1557405 
11) 26DNT 0.00 0 
12) 24DNT 0.00 0 
13) 2NT 0.00 0 
14) 4NT 0.00 0 
15) 3NT 0.00 0 

L=Linear P=Power Q=Quadratic/ 

ug/Kg 

1119.6 m 

6199.4 * m 
24887.0 *,m 

N.D. 
N.D. 
N.D. 
N.D. 

10643.1 ~ m 
1366.3 j. m 

705.0 K m 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

Curve Types : A=Average 
(W)= Outside RT Window 
1 062973.D 200SF29.M 

(E)= > High cal. std. (m)=manual into 
Wed Jul 07 20:08:54 1999 

Curve 

A 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 



Data File 
Acq On 
Sample 
Misc 
IntFile 
Quant Time: 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

400000 

350000 

300000 

250000 

200000 

150000 

100000 

50000 

o 

tDme 2.00 4.00 

Chromatographic Report 

F:\HPCHEM\LC1\DATA\1 0629\1 062973.D 
01 Jul 1999 20:04 - -
38999.13DL 
BIOS07300091FDDL 
EVENTS.E 

Vial: 73 
Operator: SM 
Inst 
Multiplr: 

LC1 
90.9091 

Jul 7 19:49 1999 Quant Results File: 200SF29.RES 

F:\HPCHEM\LC1\DATA\1 0629\200SF29.M 
- F:\HPCHEM\LC1\DATA\1 0629\ 

Mon Jul 05 14:16:07 1999-
Multiple Level Calibration 

200ul 
CARBOSORB 

6.00
L 8.00L .' .'.'.',' .' 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00 32.00 

1 062973.D 200SF29.M Wed Jul 07 20:09:18 1999 Page 2 

90 









6E 
SOIL EXPLOSIVES INITIAL CALIBRATION CALIBRATION FACTOR SUMMARY 

lb Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 38999 Inst. ID: LC3 

LC Column: CARBOSORB 

COMPOUND 
===================== 

HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 

===================== 
3,4-DNT 

COMPOUND 
===================== 

HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 

===================== 
3,4-DNT 

MEAN RSD 

Page 1 of 1 

Date(s) Analyzed: 06/19/99 06/20/99 

Method: 200SF19 

CALIBRATION FACTORS 
LEVEL 1 LEVEL 2 LEVEL 3 

============ ============ ============ 
226518127 240896528 227053726 
160502629 231440344 240351008 
477988511 568076651 549724929 
677145000 678105500 646937922 
354160909 322479545 336113270 
409859050 342516280 329062811 
556889938 499669900 492887354 
490495286 410022729 395370639 
543410214 462387614 444931166 
371812125 347749375 331843716 
673969786 596170086 566638097 
280212425 236690465 239351409 
132387530 154584040 157784405 
189058035 202815469 208118880 

============ ============ ============ 
302254700 284838353 269645571 

CALIBRATION FACTORS 
LEVEL 4 LEVEL 5 MEAN 

============ ============ ============ 
218395532 234911153 229555014 
235267830 257551166 225022595 
530739807 571004236 539506827 
627809392 678413934 661682350 
325839976 319499264 331618593 
318024623 345175412 348927635 
473308414 504822010 505515523 
378037849 409186339 416622568 
427994799 464638242 468672407 
321710320 343496589 343322425 
548254521 589752231 594956944 
233037137 250963815 248051050 
153282462 165660570 152739801 
201163872 216618167 203554884 

============ ============ ============ 
258914407 278147409 278760088 

FORM VI 

%RSD 
====== 

3.76 
16.63 

7.04 
3.51 
4.24 

10.25 
6.15 

10.39 
9.46 
5.51 
8.08 
7.74 
8.09 
4.96 

====== 
5.86 

7.44 



7E 
EXPLOSIVES CALIBRATION VERIFICATION SUMMARY 

Lab Name: SWL-TULSA Lab Code: SWOK 

Case No.: TOLTEST SDG No.: 38999 Inst. ID: LC3 Method: 200SF19 

LC Column: CARBOSORB Init. Calib Date(s): 06/19/99 06/20/99 

Client Sample No.: EXPL3 

Lab Sample ID L3 6-04 

COMPOUND RT 
=========================== ===== 

HMX 5.08 
RDX 7.47 
TNB 10.04 
DNB 12.27 
TETRYL 12.99 
NB 14.00 
TNT 15.67 
4ADNT 16.43 
2ADNT 17.31 
26DNT 18.39 
24DNT 19.02 
2NT 22.48 
4NT 24.05 
3NT 25.90 
3,4-DNT 15.13 

Date Analyzed 

Time Analyzed 

RT WINDOW CAL. 
FROM TO FACTOR 
===== ===== ========== 

5.06 5.16 222084309 
7.40 7.72 234499168 
9.98 10.26 537274722 

12.14 12.66 620913740 
12.83 13.61 329927238 
13.85 14.31 319359686 
15.55 16.11 498305350 
16.13 17.35 367180377 
16.93 18.39 459219760 
18.16 19.04 297386348 
18.77 19.77 589408729 
22.19 23.09 233177056 
23.72 24.76 155591411 
25.57 26.67 202502706 
14.93 15.65 253751279 

06/22/99 

0043 

MEAN CAL. 
FACTOR 

========== 
229555014 
225022595 
539506827 
661682350 
331618593 
348927635 
505515523 
416622568 
468672407 
343322425 
594956944 
248051050 
152739801 
203554884 
278760088 

QC LIMITS: RPD of amounts must be less than or equal to 15.0%. 

FORM VII 

%D # 
====== 

3.3 
-4.2 
0.4 
6.2 
0.5 
8.5 
1.4 

11. 9 
2.0 

13.4 
0.9 
6.0 

-1.9 
0.5 
9.0 



7E 
EXPLOSIVES CALIBRATION VERIFICATION SUMMARY 

T,ab Name: SWL-TULSA Lab Code: SWOK 

Case No.: TOLTEST SDG No.: 38999 Inst. ID: LC3 Method: 200SF19 

LC Column: CARBOSORB Init. Calib Date(s): 06/19/99 06/20/99 

Client Sample No.: EXPL3 Date Analyzed 06/22/99 

Lab Sample ID L3 6-04 Time Analyzed 0809 

RT WINDOW CAL. MEAN CAL. 
COMPOUND RT FROM TO FACTOR FACTOR %D # 

=========================== ===== ===== ===== ========== ========== ====== 
HMX 5.12 5.06 5.16 221790644 229555014 3.4 
RDX 7.58 7.40 7.72 236048374 225022595 -4.9 
TNB 10.18 9.98 10.26 538453432 539506827 0.2 
DNB 12.49 12.14 12.66 637271646 661682350 3.7 
TETRYL 13.30 12.83 13.61 326407956 331618593 1.6 
NB 14.22 13.85 14.31 321493219 348927635 7.9 
TNT 15.95 15.55 16.11 488143311 505515523 3.4 
4ADNT 16.91 16.13 17.35 382870525 416622568 8.1 
2ADNT 17.83 16.93 18.39 447833475 468672407 4.4 
26DNT 18.80 18.16 19.04 316196705 343322425 7.9 
24DNT 19.47 18.77 19.77 562293295 594956944 5.5 
2NT 22.94 22.19 23.09 231139159 248051050 6.8 
4NT 24.56 23.72 24.76 151514111 152739801 0.8 
3NT 26.46 25.57 26.67 198342328 203554884 2.6 
3,4-DNT 15.45 14.93 15.65 259912209 278760088 6.8 

QC LIMITS: RPD of amounts must be less than or equal to 15.0%. 

FORM VII 



7E 
EXPLOSIVES CALIBRATION VERIFICATION SUMMARY 

Lab Name: SWL-TULSA Lab Code: SWOK 

Case No.: TOLTEST SDG No.: 38999 Inst. ID: LC3 Method: 200SF19 

LC Column: CARBOSORB Init. Calib Date(s): 06/19/99 06/20/99 

Client Sample No.: EXPL3 

Lab Sample ID L3 6-04 

COMPOUND RT 
=========================== ===== 

HMX 5.09 
RDX 7.47 
TNB 10.05 
DNB 12.26 
TETRYL 13.02 
NB 13.97 
TNT 15.70 
4ADNT 16.40 
2ADNT 17.24 
26DNT 18.38 
24DNT 19.00 
2NT 22.45 
4NT 23.99 
3NT 25.86 
3,4-DNT 15.11 

Date Analyzed 

Time Analyzed 

RT WINDOW CAL. 
FROM TO FACTOR 
===== ===== ========== 
5.06 5.16 226853268 
7.40 7.72 239901288 
9.98 10.26 541757376 

12.14 12.66 656024684 
12.83 13.61 309367800 
13.85 14.31 329063682 
15.55 16.11 497879095 
16.13 17.35 382346240 
16.93 18.39 468783946 
18.16 19.04 315720312 
18.77 19.77 576998514 
22.19 23.09 233981437 
23.72 24.76 153607119 
25.57 26.67 196791218 
14.93 15.65 269651519 

06/22/99 

1621 

MEAN CAL. 
FACTOR 

========== 
229555014 
225022595 
539506827 
661682350 
331618593 
348927635 
505515523 
416622568 
468672407 
343322425 
594956944 
248051050 
152739801 
203554884 
278760088 

QC LIMITS: RPD of amounts must be less than or equal to 15.0%. 

FORM VII 

%D # 
====== 

1.2 
-6.6 
-0.4 
0.9 
6.7 
5.7 
1.5 
8.2 

-0.0 
8.0 
3.0 
5.7 

-0.6 
3.3 
3.3 



9D 
SOIL EXPLOSIVES CALIBRATION STANDARD CONCENTRATION SUMMARY 

-·ab Name: SWL-TULSA Case No.: TOLTEST SDG No.: 38999 

Lab Code: SWOK Injection volume = 200uL Amount Units = ug/mL 

COMPOUND 
======================= 
HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 
3,4-DNT 

COMPOUND 
.===================== 

nMX#2 
RDX#2 
TNB#2 
DNB#2 
TETRYL#2 
NB#2 
TNT#2 
4ADNT#2 
2ADNT#2 
26DNT#2 
24DNT#2 
2NT#2 
4NT#2 
3NT#2 
3,4-DNT#2 

Level 1 
========== 

0.062 
0.024 
0.018 
0.010 
0.022 
0.020 
0.016 
0.014 
0.014 
0.024 
0.014 
0.020 
0.020 
0.020 
0.030 

Level 1 
========== 

0.070 
0.050 
0.046 
0.040 
0.090 
0.050 
0.046 
0.092 
0.100 
0.050 
0.050 
0.050 
0.050 
0.100 
0.066 

SPIKE AMOUNTS COLUMN 1 
Level 2 Level 3 Level 4 

========== 
0.310 
0.120 
0.090 
0.050 
0.110 
0.100 
0.080 
0.070 
0.070 
0.120 
0.070 
0.100 
0.100 
0.100 
0.150 

========== 
1.55 

0.600 
0.450 
0.250 
0.550 
0.500 
0.400 
0.350 
0.350 
0.600 
0.350 
0.500 
0.500 
0.500 
0.750 

========== 
3.10 
1. 20 

0.900 
0.500 
1.10 
1. 00 

0.800 
0.700 
0.700 
1. 20 

0.700 
1. 00 
1. 00 
1. 00 
1. 50 

SPIKE AMOUNTS COLUMN 2 
Level 2 Level 3 Level 4 

========== 
0.350 
0.250 
0.230 
0.200 
0.450 
0.250 
0.230 
0.460 
0.500 
0.250 
0.250 
0.250 
0.250 
0.500 
0.330 

FORM IX 

========== 
0.875 
0.625 
0.575 
0.500 
1.13 

0.625 
0.575 
1.15 
1. 25 

0.625 
0.625 
0.625 
0.625 
1.25 

0.825 

========== 
1. 75 
1.25 
1.15 
1. 00 
2.25 
1.25 
1.15 
2.30 
2.50 
1. 25 
1.25 
1. 25 
1.25 
2.50 
1.65 

Level 5 
========== 

6.20 
2.40 
1. 80 
1. 00 
2.20 
2.00 
1. 60 
1.40 
1.40 
2.40 
1.40 
2.00 
2.00 
2.00 
3.00 

Level 5 
========== 

3.50 
2.50 
2.30 
2.00 
4.50 
2.50 
2.30 
4.60 
5.00 
2.50 
2.50 
2.50 
2.50 
5.00 
3.30 



9E 
EXPLOSIVES RETENTION TIME DATA TABLE 

Lab Name: SWL-TULSA 

Lab Code: SWOK 

Case No.: TOLTEST SDG No.: 38999 

Instrument ID: LC3 

LC Column: CARBOSORB Date(s) ICAL Analyzed: 06/19/99 06/20/99 

COMPOUND 
========================= 
HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 
3,4-DNT 

COMPOUND 

Level 1 
========= 

5.12 
7.59 

10.14 
12.46 
13.31 
14.08 
15.87 
16.87 
17.80 
18.67 
19.35 
22.61 
24.31 
26.19 
15.37 

RT 
CCAL 1 

RT OF 
Level 2 

========= 
5.12 
7.59 

10.14 
12.44 
13.29 
14.12 
15.86 
16.84 
17.79 
18.68 
19.35 
22.67 
24.27 
26.13 
15.33 

RT 
CCAL 2 

I CAL STANDARDS 
Level 3 

========= 
5.12 
7.58 

10.14 
12.44 
13.28 
14.10 
15.86 
16.83 
17.79 
18.64 
19.33 
22.67 
24.26 
26.13 
15.32 

RT 
CCAL 3 

Level 4 
========= 

5.11 
7.58 

10.13 
12.43 
13.27 
14.10 
15.85 
16.83 
17.78 
18.64 
19.33 
22.67 
24.26 
26.14 
15.31 

======================================================= 
HMX ____________________ __ 
RDX 
TNB----------------------
DNB 
TET=R=Y~L-------------------

NB 
TN=T----------------------
4ADNT __________________ __ 
2ADNT 
26DNT--------------------
24DNT __________________ __ 
2NT 
4NT----------------------
3NT 
3,4--=D=N=T~----------------

5.08 
7.47 

10.04 
12.27 
12.99 
14.00 
15.67 
16.43 
17.30 
18.39 
19.02 
22.48 
24.04 
25.90 
15.12 

5.12 
7.58 

10.18 
12.49 
13.30 
14.22 
15.95 
16.91 
17.83 
18.80 
19.47 
22.94 
24.56 
26.46 
15.45 

5.09 
7.47 

10.05 
12.26 
13.02 
13.97 
15.70 
16.40 
17.24 
18.38 
19.00 
22.45 
23.99 
25.86 
15.10 

Level 5 
========= 

5.11 
7.58 

10.13 
12.42 
13.27 
14.09 
15.85 
16.82 
17.78 
18.64 
19.32 
22.66 
24.25 
26.13 
15.30 

COMPOUND AVG RT STD DEV 3X STD RT WINDOW 
========================= ========= ========= ========= =================== 
HMX 
RDX----------------------
TNB 
DNB----------------------

5.11 
7.56 

10.12 
12.40 

0.016 
0.053 
0.048 
0.087 

FORM IX 

0.047 
0.159 
0.145 
0.260 

5.06 -
7.40 -
9.98 -

12.14 -

5.16 
7.72 

10.26 
12.66 



9E 
EXPLOSIVES RETENTION TIME DATA TABLE 

Lab Name: SWL-TULSA 

ab Code: SWOK 

Case No.: TOLTEST SDG No.: 38999 

Instrument ID: LC3 

LC Column: CARBOSORB Date(s) ICAL Analyzed: 06/19/99 06/20/99 

COMPOUND AVG RT STD DEV 3X STD RT WINDOW -========================= ========= ========= ========= =================== 
TETRYL 13.22 0.131 0.394 12.82 - 13.61 
NB 14.08 0.076 0.228 13.85 - 14.31 
TNT 15.83 0.093 0.280 15.55 - 16.11 
4ADNT 16.74 0.204 0.611 16.13 - 17.35 
2ADNT 17.66 0.244 0.732 16.93 - 18.39 
26DNT 18.60 0.146 0.437 18.16 - 19.04 
24DNT 19.27 0.168 0.504 18.76 - 19.77 
2NT 22.64 0.149 0.447 22.19 - 23.09 
4NT 24.24 0.174 0.522 23.72 - 24.76 
3NT 26.12 0.184 0.552 25.57 - 26.67 
3,4-DNT 15.29 0.120 0.359 14.93 - 15.65 

FORM IX 



8D 
EXPLOSIVES ANALYTICAL SEQUENCE 

Lab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 38999 

LC Column: CARBO SORB Init. Calib. Date(s): 06/19/99 06/20/99 

Instrument ID: LC3 

THE ANALYTICAL SEQUENCE OF PERFORMANCE EVALUATION MIXTURES, BLANKS, 
SAMPLES, AND STANDARDS IS GIVEN BELOW: 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

MEAN SURROGATE 
Sl : 15.29 

CLIENT 
SAMPLE NO. 

====================== 
INSTRUMENT BLANK 
EXPL1 
EXPL2 
EXPL3 
EXPL4 
EXPL5 
EXPL3 
BL0615SE 
LC0615SE 
LD0615SE 
BIOS07300031 
BIOS07300032 
BIOS07300032MS 
BIOS07300032MSD 
BIOS07300033 
EXPL3 
BIOS07300051 
BIOS07300052 
BIOS07300053 
BIOS07300071 
BIOS07300072 
BIOS07300073 
BIOS07300091 
BIOS07300091FD 
BIOS07300092 
EXPL3 

RT FROM INITIAL CALIBRATION 

LAB DATE TIME 
SAMPLE ID ANALYZED ANALYZED 

============ ========== ========== 
INSTRUMENT B 06/19/99 1952 
L1 5-190A 06/19/99 2122 
L2 5-173 06/19/99 2206 
L3 6-04 06/19/99 2251 
L4 5-192 06/19/99 2335 
L5 5-141 06/20/99 0020 
L3 6-04 06/22/99 0043 
BL0615SE 06/22/99 0128 
LC0615SE 06/22/99 0257 
LD0615SE 06/22/99 0342 
38999.01 06/22/99 0426 
38999.02 06/22/99 0511 
38999.03MS 06/22/99 0555 
38999.04MSD 06/22/99 0640 
38999.05 06/22/99 0725 
L3 6-04 06/22/99 0809 
38999.06 06/22/99 0939 
38999.07 06/22/99 1023 
38999.08 06/22/99 1108 
38999.09 06/22/99 1152 
38999.10 06/22/99 1237 
38999.11 06/22/99 1322 
38999.12 06/22/99 1406 
38999.13 06/22/99 1451 
38999.14 06/22/99 1535 
L3 6-04 06/22/99 1621 

Sl 
RT # 

======== 
0.00 * 

15.37 
15.33 
15.32 
15.31 
15.30 
15.12 
15.18 
15.36 
15.43 
15.52 
15.51 
15.60 
15.62 
15.51 
15.45 
15.48 
15.47 
15.44 
15.40 
15.47 
15.32 
15.29 
15.35 
15.16 
15.10 

# Column to be used to flag retention time values with an asterisk. 
* Values outside of QC limits 

page 1 of 1 

FORM VIII 







6E 
SOIL EXPLOSIVES INITIAL CALIBRATION CALIBRATION FACTOR SUMMARY 

ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 38999 Inst. ID: LC5 

LC Column: METASIL 

COMPOUND 
===================== 

HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 

===================== 
3,4-DNT 

COMPOUND 
===================== 

HMX 
RDX-----------------
TNB 
DNB-----------------
TETRYL ____________ __ 
NB 
TN=T~---------------

4ADNT ______________ _ 
2ADNT 
26DNT---------------
24DNT ______________ _ 

===================== 
3,4-DNT ____________ _ 

MEAN RSD 

Page 1 of 1 

Date(s) Analyzed: 06/19/99 06/20/99 

Method: 200SF20C 

CALIBRATION FACTORS 
LEVEL 1 LEVEL 2 LEVEL 3 

============ ============ ============ 
108359800 102092123 102502243 
120375094 118843624 73077464 
269686230 267786110 260374311 
349134098 348293020 218653427 
190919200 189131558 181389930 
201299354 202510475 127696286 
233380109 234497561 228731722 
125541935 128291073 87966911 
278317850 288051016 174021845 
187688740 190451718 180372404 
303463400 314634241 197079188 

============ ============ ============ 
121686803 117621208 113818210 

CALIBRATION FACTORS 
LEVEL 4 LEVEL 5 MEAN 

============ ============ ============ 
109077659 101904299 104787225 
118738881 116485547 109504122 
278700386 261806101 267670628 
343834737 338416490 319666354 
198002068 187066981 189301947 
199469812 197664769 185728139 
239373627 225944765 232385557 
116196613 114633923 114526091 
292975394 288946239 264462469 
194607072 184421065 187508200 
306998726 301461572 284727425 

============ ============ ============ 
121474799 117194462 118359096 

FORM VI 

%RSD 
====== 

3.44 
18.64 

2.73 
17.71 

3.19 
17.49 

2.25 
13.94 
19.23 

2.92 
17.30 

====== 
2.78 

10.13 



7E 
EXPLOSIVES CALIBRATION VERIFICATION SUMMARY 

Lab Name: SWL-TULSA Lab Code: SWOK 

SDG No.: 38999 Inst. ID: LC5 Method: 200SF20C Case No.: TOLTEST 

LC Column: METASIL Init. Calib Date(s): 06/19/99 06/20/99 

Client Sample Nos.: EXPL3A : EXPL3B 

Lab Sample IDs L3A 6-5 : L3B 6-3 

Date Analyzed 

Time Analyzed 

RT WINDOW CAL. 
COMPOUND RT FROM TO FACTOR 

=========================== ===== ===== ===== ========== 
HMX 4.55 4.51 4.57 103125899 
RDX 6.98 6.91 7.01 118820241 
TNB 6.85 6.76 6.88 260063178 
DNB 8.70 8.60 8.74 350168592 
TETRYL 10.78 10.61 10.85 180358971 
NB 9.88 9.77 9.93 201862924 
TNT 10.16 10.01 10.23 228433949 
4ADNT 13.52 13.34 13.58 118584185 
2ADNT 13.88 13.68 13.96 299637245 
26DNT 12.90 12.65 13.01 182032633 
24DNT 12.50 12.34 12.56 313268322 
3,4-DNT 12.39 12.13 12.49 114079374 

06/22/99 : 06/22/99 

1125 : 1157 

MEAN CAL. 
FACTOR %D # 

========== ====== 
104787225 1.6 
109504122 -8.5 
267670628 2.8 
319666354 -9.5 
189301947 4.7 
185728139 -8.7 
232385557 1.7 
114526091 -3.5 
264462469 -13.3 
187508200 2.9 
284727425 -10.0 
118359096 3.6 

QC LIMITS: RPD of amounts must be less than or equal to 15.0%. 

FORM VII 



7E 
EXPLOSIVES CALIBRATION VERIFICATION SUMMARY 

~ab Name: SWL-TULSA Lab Code: SWOK 

. Case No.: TOLTEST SDG No.: 38999 Inst. ID: LC5 Method: 200SF20C 

LC Column: METASIL Init. Calib Date(s): 06/19/99 06/20/99 

Client Sample Nos.: EXPL3A : EXPL3B 

Lab Sample IDs L3A 6-05 : L3B 6-03 

Date Analyzed 

Time Analyzed 

RT WINDOW CAL. 
COMPOUND RT FROM TO FACTOR 

=========================== ===== ===== ----- ========== -----

HMX 4.55 4.51 4.57 101538528 
RDX 6.97 6.91 7.01 120054649 
TNB 6.83 6.76 6.88 255553599 
DNB 8.69 8.60 8.74 351244506 
TETRYL 10.74 10.61 10.85 172537260 
NB 9.88 9.77 9.93 200621830 
TNT 10.14 10.01 10.23 224403790 
4ADNT 13.50 13.34 13.58 119174303 
2ADNT 13.86 13.68 13.96 299597040 
26DNT 12.87 12.65 13.01 179179747 
24DNT 12.49 12.34 12.56 312331639 
3,4-DNT 12.35 12.13 12.49 112844293 

06/22/99 : 06/22/99 

1755 : 1828 

MEAN CAL. 
FACTOR %D # 

========== ====== 
104787225 3.1 
109504122 -9.6 
267670628 4.5 
319666354 -9.9 
189301947 8.9 
185728139 -8.0 
232385557 3.4 
114526091 -4.1 
264462469 -13.3 
187508200 4.4 
284727425 -9.7 
118359096 4.7 

QC LIMITS: RPD of amounts must be less than or equal to 15.0%. 

FORM VII 



7E 
EXPLOSIVES CALIBRATION VERIFICATION SUMMARY 

Lab Name: SWL-TULSA Lab Code: SWOK 

Case No.: TOLTEST SDG No.: 38999 Inst. ID: LC5 Method: 200SF20L 

LC Column: METASIL Init. Calib Date(s): 06/19/99 06/20/99 

Client Sample Nos.: EXPL3A : EXPL3B 

Lab Sample IDs L3A 6-05 : L3B 6-03 

Date Analyzed 

Time Analyzed 

RT WINDOW CAL. 
COMPOUND RT FROM TO FACTOR 

=========================== ===== ===== ----- ========== -----
HMX 4.55 4.51 4.57 101380157 
RDX 6.99 6.91 7.01 119264166 
TNB 6.85 6.76 6.88 256467407 
DNB 8.71 8.60 8.74 353361015 
TETRYL 10.79 10.61 10.85 173143631 
NB 9.89 9.77 9.93 202582241 
TNT 10.16 10.01 10.23 226065851 
4ADNT 13.57 13.34 13.58 121631773 
2ADNT 13.94 13.68 13.96 298104794 
26DNT 12.92 12.65 13.01 181048934 
24DNT 12.53 12.34 12.56 315155175 
3,4-DNT 12.40 12.13 12.49 112510739 

06/22/99 : 06/23/99 

2336 : 0009 

MEAN CAL. 
FACTOR %D # 

========== ====== 
104787225 3.3 
109504122 -8.9 
267670628 4.2 
319666354 -10.5 
189301947 8.5 
185728139 -9.1 
232385557 2.7 
114526091 -6.2 
264462469 -12.7 
187508200 3.4 
284727425 -10.7 
118359096 4.9 

QC LIMITS: RPD of amounts must be less than or equal to 15.0%. 

FORM VII 



9D 
SOIL EXPLOSIVES CALIBRATION STANDARD CONCENTRATION SUMMARY 

T,ab Name: SWL-TULSA Case No.: TOLTEST SDG No.: 38999 

Lab Code: SWOK Injection volume = 200uL Amount Units = ug/mL 

COMPOUND 
======================= 
HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 
3,4-DNT 

COMPOUND 
====================== 

rlMX#2 
RDX#2 
TNB#2 
DNB#2 
TETRYL#2 
NB#2 
TNT#2 
4ADNT#2 
2ADNT#2 
26DNT#2 
24DNT#2 
2NT#2 
4NT#2 
3NT#2 
3,4-DNT#2 

Level 1 
========== 

0.062 
0.024 
0.018 
0.010 
0.022 
0.020 
0.016 
0.014 
0.014 
0.024 
0.014 
0.020 
0.020 
0.020 
0.030 

Level 1 
========== 

0.070 
0.050 
0.046 
0.040 
0.090 
0.050 
0.046 
0.092 
0.100 
0.050 
0.050 
0.050 
0.050 
0.100 
0.066 

SPIKE AMOUNTS COLUMN 1 
Level 2 Level 3 Level 4 

========== 
0.310 
0.120 
0.090 
0.050 
0.110 
0.100 
0.080 
0.070 
0.070 
0.120 
0.070 
0.100 
0.100 
0.100 
0.150 

========== 
1.55 

0.600 
0.450 
0.250 
0.550 
0.500 
0.400 
0.350 
0.350 
0.600 
0.350 
0.500 
0.500 
0.500 
0.750 

========== 
3.10 
1. 20 

0.900 
0.500 
1.10 
1. 00 

0.800 
0.700 
0.700 
1. 20 

0.700 
1. 00 
1. 00 
1. 00 
1. 50 

SPIKE AMOUNTS COLUMN 2 
Level 2 

========== 
0.350 
0.250 
0.230 
0.200 
0.450 
0.250 
0.230 
0.460 
0.500 
0.250 
0.250 
0.250 
0.250 
0.500 
0.330 

FORM IX 

Level 3 
========== 

0.875 
0.625 
0.575 
0.500 
1.13 

0.625 
0.575 
1.15 
1. 25 

0.625 
0.625 
0.625 
0.625 
1. 25 

0.825 

Level 4 
========== 

1. 75 
1. 25 
1.15 
1. 00 
2.25 
1. 25 
1.15 
2.30 
2.50 
1. 25 
1. 25 
1.25 
1. 25 
2.50 
1. 65 

Level 5 
========== 

6.20 
2.40 
1.80 
1.00 
2.20 
2.00 
1.60 
1.40 
1.40 
2.40 
1.40 
2.00 
2.00 
2.00 
3.00 

Level 5 
========== 

3.50 
2.50 
2.30 
2.00 
4.50 
2.50 
2.30 
4.60 
5.00 
2.50 
2.50 
2.50 
2.50 
5.00 
3.30 



9E 
EXPLOSIVES RETENTION TIME DATA TABLE 

Lab Name: SWL-TULSA Case No.: TOLTEST SDG No.: 38999 

Lab Code: SWOK Instrument ID: LC5 

LC Column: METASIL Date(s) lCAL Analyzed: 06/19/99 06/20/99 

COMPOUND 
========================= 
HMX ____________________ __ 
RDX ____________________ __ 
TNB ____________________ __ 
DNB 
TET=R=Y~L-------------------

NB 
TN=T----------------------
4ADNT __________________ __ 
2ADNT 
26DNT--------------------
24DNT __________________ __ 
2NT ____________________ __ 
4NT ____________________ __ 
3NT 
3,4--nD~NmT~----------------

COMPOUND 

Level 1 
========= 

4.54 
6.96 
6.81 
8.66 

10.72 
9.83 

10.08 
13.42 
13.78 
12.79 
12.44 

0.00 
0.00 
0.00 

12.27 

RT 
CCAL 1 

RTOF ICAL STANDARDS 
Level 2 Level 3 Level 4 

========= 
4.53 
6.94 
6.81 
8.65 

10.70 
9.82 

10.09 
13.42 
13.80 
12.78 
12.42 

0.00 
0.00 
0.00 

12.27 

RT 
CCAL 2 

========= 
4.54 
6.97 
6.83 
8.68 

10.74 
9.86 

10.12 
13.47 
13.87 
12.82 
12.47 

0.00 
0.00 
0.00 

12.31 

RT 
CCAL 3 

========= 
4.53 
6.97 
6.81 
8.68 

10.68 
9.85 

10.08 
13.47 
13.83 
12.76 
12.46 

0.00 
0.00 
0.00 

12.25 

RT 
CCAL 4 

Level 5 
========= 

4.52 
6.94 
6.80 
8.64 

10.69 
9.81 

10.09 
13.42 
13.76 
12.78 
12.40 

0.00 
0.00 
0.00 

12.27 

RT 
CCAL 5 

=========================================================================== 
HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 
3,4-DNT 

COMPOUND 

4.55 
0.00 
6.85 
0.00 

10.78 
0.00 

10.16 
0.00 
0.00 

12.90 
0.00 
0.00 
0.00 
0.00 

12.39 

RT 
CCAL 6 

0.00 
6.98 
0.00 
8.70 
0.00 
9.88 
0.00 

13.52 
13.88 

0.00 
12.50 

0.00 
0.00 
0.00 
0.00 

=================================== 
HMX ____________________ __ 
RDX 
TNB----------------------
DNB ----------------------

0.00 
6.99 
0.00 
8.71 

FORM IX 

4.54 0.00 4.55 
0.00 6.97 0.00 
6.83 0.00 6.85 
0.00 8.69 0.00 

10.74 0.00 10.79 
0.00 9.88 0.00 

10.14 0.00 10.16 
0.00 13.50 0.00 
0.00 13.86 0.00 

12.87 0.00 12.92 
0.00 12.49 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 

12.35 0.00 12.40 



9E 
EXPLOSIVES RETENTION TIME DATA TABLE 

Lab Name: SWL-TULSA 

lb Code: SWOK 

Case No.: TOLTEST SDG No.: 38999 

Instrument ID: LC5 

LC Column: METASIL Date(s) ICAL Analyzed: 06/19/99 06/20/99 

COMPOUND 
RT 

CCAL 6 
=================================== 
TETRYL __________________ _ 
NB 
TN=T----------------------
4ADNT 
2ADNT--------------------
26DNT. __________________ __ 
24DNT __________________ __ 
2NT ____________________ __ 
4NT ____________________ __ 
3NT-=== ________________ __ 
3,4-DNT ________________ __ 

COMPOUND 
========================= 
HMX 
RDX 
~NB 

DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 
3,4-DNT 

0.00 
9.89 
0.00 

13.57 
13.94 

0.00 
12.53 

0.00 
0.00 
0.00 
0.00 

AVG RT STD DEV -========= ========= 
4.54 0.011 
6.96 0.016 
6.82 0.020 
8.67 0.022 

10.73 0.040 
9.85 0.028 

10.12 0.035 
13.46 0.041 
13.82 0.047 
12.83 0.061 
12.45 0.037 

0.00 0.000 
0.00 0.000 
0.00 0.000 

12.31 0.059 

FORM IX 

3X STD RT WINDOW 
========= =================== 

0.032 4.51 - 4.57 
0.047 6.91 - 7.01 
0.059 6.76 - 6.88 
0.066 8.60 - 8.74 
0.121 10.61 - 10.85 
0.085 9.76 - 9.93 
0.105 10.01 - 10.22 
0.124 13.34 - 13.58 
0.142 13.68 - 13.96 
0.184 12.65 - 13.01 
0.110 12.34 - 12.56 
0.000 0.00 - 0.00 
0.000 0.00 - 0.00 
0.000 0.00 - 0.00 
0.177 12.13 - 12.49 



8D 
EXPLOSIVES ANALYTICAL SEQUENCE 

Lab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 38999 

LC Column: METASIL Init. Calib. Date(s): 06/19/99 06/20/99 

Instrument ID: LC5 

THE ANALYTICAL SEQUENCE OF PERFORMANCE EVALUATION MIXTURES, BLANKS, 
SAMPLES, AND STANDARDS IS GIVEN BELOW: 

MEAN SURROGATE RT FROM INITIAL CALIBRATION 
SI : 12.31 

CLIENT 
SAMPLE NO. 

====================== 
01 INSTRUMENT BLANK 
02 EXPLIA 
03 EXPL2A 
04 EXPL3A 
05 EXPL4A 
06 EXPL5A 
07 EXPLIB 
08 EXPL2B 
09 EXPL3B 
10 EXPL4B 
11 EXPL5B 
12 EXPL3A 
13 EXPL3B 
14 BL0615SE 
15 BIOS07300031 
16 BIOS07300032 
17 BIOS07300033 
18 BIOS07300051 
19 BIOS07300052 
20 BIOS07300053 
21 BIOS07300071 
22 BIOS07300072 
23 EXPL3A 
24 EXPL3B 
25 BIOS07300073 
26 BIOS07300091 
27 BIOS07300111 
28 EXPL3A 
29 EXPL3B 
30 
31 
32 

LAB 
SAMPLE ID 

============ 
INSTRUMENT B 
LIA 5-186 
L2A 5-185 
L3A 6-5 
L4A 5-183 
L5A 5-184 
LIB 5-191 
L2B 5-190 
L3B 6-3 
L4B 5-188 
L5B 5-205 
L3A 6-5 
L3B 6-3 
BL0615SE 
38999.01 
38999.02 
38999.05 
38999.06 
38999.07 
38999.08 
38999.09 
38999.10 
L3A 6-05 
L3B 6-03 
38999.11 
38999.12 
38999.16 
L3A 6-05 
L3B 6-03 

DATE 
ANALYZED 

========== 
06/19/99 
06/19/99 
06/19/99 
06/19/99 
06/19/99 
06/19/99 
06/20/99 
06/20/99 
06/20/99 
06/20/99 
06/20/99 
06/22/99 
06/22/99 
06/22/99 
06/22/99 
06/22/99 
06/22/99 
06/22/99 
06/22/99 
06/22/99 
06/22/99 
06/22/99 
06/22/99 
06/22/99 
06/22/99 
06/22/99 
06/22/99 
06/22/99 
06/23/99 

TIME 
ANALYZED 

========== 
2044 
2149 
2221 
2254 
2326 
2359 
0031 
0104 
0137 
0209 
0242 
1125 
1157 
1230 
1335 
1407 
1440 
1512 
1545 
1617 
1650 
1722 
1755 
1828 
1900 
1933 
2159 
2336 
0009 

SI 
RT # 

======== 
0.00 * 

12.27 
12.27 
12.31 
12.25 
12.27 

0.00 * 
0.00 * 
0.00 * 
0.00 * 
0.00 * 

12.39 
0.00 * 

12.34 
12.25 
12.25 
12.31 
12.29 
12.31 
12.32 
12.28 
12.36 
12.35 

0.00 * 
12.35 
12.28 
12.42 
12.40 

0.00 * 

# Column to be used to flag retention time values with an asterisk. 
* Values outside of QC limits 

page 1 of 1 

FORM VIII 







6E 
SOIL EXPLOSIVES INITIAL CALIBRATION CALIBRATION FACTOR SUMMARY 

lb Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 38999 Inst. ID: LC3 

LC Column: CARBOSORB 

COMPOUND 
===================== 

HMX ________________ _ 
RDX ________________ _ 
TNB ________________ _ 
DNB 
TET=R=Y~L--------------

NB 
TN=T~---------------

4ADNT ______________ _ 
2ADNT 
26DNT'---------------
24DNT ______________ _ 
2NT, ________________ _ 
4NT ________________ _ 
3NT -----------------===================== 
3,4-DNT ____________ _ 

COMPOUND 
===================== 

HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 

===================== 
3,4-DNT 

MEAN RSD 

Page 1 of 1 

Date(s) Analyzed: 06/22/99 06/23/99 

Method: 200SF22 

CALIBRATION FACTORS 
LEVEL 1 LEVEL 2 LEVEL 3 

============ 
210447726 
234725000 
575129222 
625169800 
304681591 
300096400 
517231938 
358671857 
466218429 
301858167 
575102286 
240648750 
167433550 
242389450 

241394300 

============ 
236977319 
266838100 
615765844 
677376400 
331779064 
353606360 
512533563 
399864000 
497578871 
326771733 
648328000 
250261640 
172157780 
226186690 

============ 
295801913 

============ 
220737165 
243311807 
550458449 
621261393 
332832957 
323108138 
492221228 
374328806 
445583244 
302822633 
598954605 
236634561 
157982083 
203547760 

============ 
255150197 

CALIBRATION FACTORS 
LEVEL 4 LEVEL 5 MEAN 

============ ============ ============ 
218885866 235324153 224474446 
240125658 258441813 248688476 
542466571 576522380 572068493 
619677414 672554919 643207985 
327786241 316679562 322751883 
321984594 346369057 329032910 
487002317 517229025 505243614 
371949218 404381771 381839130 
437787191 471866704 463806888 
304444464 329505326 313080464 
586301516 629805775 607698436 
233745552 249799097 242217920 
156103950 166498503 164035173 
202794832 217748491 218533445 

============ ============ ============ 
252782771 271901030 263406042 

FORM VI 

%RSD 
====== 

5.06 
5.40 
5.01 
4.53 
3.70 
6.49 
2.87 
5.11 
5.08 
4.41 
5.03 
3.11 
4.12 
7.59 

====== 
8.02 

5.04 



7E 
EXPLOSIVES CALIBRATION VERIFICATION SUMMARY 

Lab Name: SWL-TULSA 

Case No.: TOLTEST SDG No.: 38999 

Lab Code: SWOK 

Inst. ID: LC3 Method: 200SF22 

LC Column: CARBOSORB Init. Calib Date(s): 06/22/99 06/23/99 

Client Sample No.: EXPL3 

Lab Sample ID L3 6-34 

COMPOUND RT 
=========================== ===== 

HMX 5.11 
RDX 7.57 
TNB 10.12 
DNB 12.40 
TETRYL 13.24 
NB 14.08 
TNT 15.82 
4ADNT 16.80 
2ADNT 17.77 
26DNT 18.62 
24DNT 19.28 
2NT 22.64 
4NT 24.23 
3NT 26.10 
3,4-DNT 15.28 

Date Analyzed 

Time Analyzed 

RT WINDOW CAL. 
FROM TO FACTOR 
===== ===== ========== 

5.03 5.13 220031693 
7.33 7.63 246691203 
9.81 10.19 551784258 

11.91 12.53 625771708 
12.53 13.45 323884538 
13.47 14.25 325429894 
15.15 15.99 481430858 
15.64 17.12 381694460 
16.44 18.14 429611963 
17.55 18.93 309485685 
18.19 19.57 579874291 
21.44 22.96 230990703 
22.82 24.62 151063116 
24.70 26.46 196631935 
14.46 15.50 261371829 

06/23/99 

0906 

MEAN CAL. 
FACTOR 

========== 
224474446 
248688476 
572068493 
643207985 
322751883 
329032910 
505243614 
381839130 
463806888 
313080464 
607698436 
242217920 
164035173 
218533445 
263406042 

QC LIMITS: RPD of amounts must be less than or equal to 15.0%. 

FORM VII 

%D # 
====== 

2.0 
0.8 
3.5 
2.7 

-0.4 
1.1 
4.7 
0.0 
7.4 
1.1 
4.6 
4.6 
7.9 

10.0 
0.8 



9D 
SOIL EXPLOSIVES CALIBRATION STANDARD CONCENTRATION SUMMARY 

~b Name: SWL-TULSA Case No.: TOLTEST SDG No.: 38999 

Lab Code: SWOK Injection volume = 200uL Amount Units = ug/mL 

COMPOUND 
======================= 
HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 
3,4-DNT 

COMPOUND 
===================== 

HMX#2 
RDX#2 
TNB#2 
DNB#2 
TETRYL#2 
NB#2 
TNT#2 
4ADNT#2 
2ADNT#2 
26DNT#2 
24DNT#2 
2NT#2 
4NT#2 
3NT#2 
3,4-DNT#2 

Level 1 
========== 

0.062 
0.024 
0.018 
0.010 
0.022 
0.020 
0.016 
0.014 
0.014 
0.024 
0.014 
0.020 
0.020 
0.020 
0.030 

Level 1 
========== 

0.070 
0.050 
0.046 
0.040 
0.090 
0.050 
0.046 
0.092 
0.100 
0.050 
0.050 
0.050 
0.050 
0.100 
0.066 

SPIKE AMOUNTS COLUMN 1 
Level 2 Level 3 Level 4 

========== 
0.310 
0.120 
0.090 
0.050 
0.110 
0.100 
0.080 
0.070 
0.070 
0.120 
0.070 
0.100 
0.100 
0.100 
0.150 

========== 
1.55 

0.600 
0.450 
0.250 
0.550 
0.500 
0.400 
0.350 
0.350 
0.600 
0.350 
0.500 
0.500 
0.500 
0.750 

========== 
3.10 
1. 20 

0.900 
0.500 
1.10 
1. 00 

0.800 
0.700 
0.700 
1. 20 

0.700 
1. 00 
1. 00 
1. 00 
1. 50 

SPIKE AMOUNTS COLUMN 2 
Level 2 Level 3 Level 4 

========== 
0.350 
0.250 
0.230 
0.200 
0.450 
0.250 
0.230 
0.460 
0.500 
0.250 
0.250 
0.250 
0.250 
0.500 
0.330 

FORM IX 

========== 
0.875 
0.625 
0.575 
0.500 
1.13 

0.625 
0.575 
1.15 
1. 25 

0.625 
0.625 
0.625 
0.625 
1.25 

0.825 

========== 
1. 75 
1. 25 
1.15 
1. 00 
2.25 
1. 25 
1.15 
2.30 
2.50 
1. 25 
1.25 
1.25 
1. 25 
2.50 
1. 65 

Level 5 
========== 

6.20 
2.40 
1. 80 
1. 00 
2.20 
2.00 
1. 60 
1.40 
1.40 
2.40 
1.40 
2.00 
2.00 
2.00 
3.00 

Level 5 
========== 

3.50 
2.50 
2.30 
2.00 
4.50 
2.50 
2.30 
4.60 
5.00 
2.50 
2.50 
2.50 
2.50 
5.00 
3.30 



9E 
EXPLOSIVES RETENTION TIME DATA TABLE 

Lab Name: SWL-TULSA Case No.: TOLTEST SDG No.: 38999 

Lab Code: SWOK Instrument ID: LC3 

LC Column: CARBOSORB Date(s) ICAL Analyzed: 06/22/99 06/23/99 

COMPOUND 
========================= 
HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 
3,4-DNT 

COMPOUND 

Level 1 
========= 

5.06 
7.43 
9.95 

12.11 
12.80 
13.70 
15.44 
16.11 
16.96 
17.95 
18.64 
21. 93 
23.37 
25.31 
14.79 

RT 
CCAL 1 

RT OF 
Level 2 

========= 
5.06 
7.44 
9.95 

12.14 
12.88 
13.78 
15.45 
16.20 
17.09 
18.09 
18.71 
22.02 
23.51 
25.35 
14.86 

=================================== 
HMX 
RDX----------------------
TNB 
DNB----------------------
TETRYL __________________ _ 
NB 
TNmT----------------------
4ADNT 
2ADNT--------------------
26DNT __________________ __ 
24DNT __________________ __ 
2NT ____________________ __ 
4NT ____________________ __ 
3NT 
3,4--=D=N=T~----------------

COMPOUND 
========================= 
HMX 
RDX 
TNB 
DNB 

5.10 
7.57 

10.12 
12.40 
13.24 
14.08 
15.82 
16.80 
17.77 
18.62 
19.28 
22.64 
24.23 
26.10 
15.28 

AVG RT 
========= 

5.08 
7.48 

10.00 
12.22 

STD DEV -========= 
0.016 
0.052 
0.064 
0.104 

FORM IX 

I CAL STANDARDS 
Level 3 Level 4 Level 5 

========= ========= ========= 
5.07 5.08 5.08 
7.45 7.47 7.49 
9.97 10.00 10.02 

12.17 12.22 12.25 
12.94 13.00 13.06 
13.81 13.86 13.90 
15.51 15.57 15.62 
16.28 16.40 16.48 
17.19 17.31 17.40 
18.17 18.26 18.33 
18.78 18.88 18.96 
22.10 22.21 22.29 
23.62 23.74 23.83 
25.44 25.57 25.68 
14.91 14.98 15.03 

3X STD RT WINDOW 
========= =================== 

0.048 5.03 - 5.13 
0.155 7.32 - 7.63 
0.193 9.81 - 10.19 
0.313 11.91 - 12.53 



9E 
EXPLOSIVES RETENTION TIME DATA TABLE 

Lab Name: SWL-TULSA Case No.: TOLTEST SDG No.: 38999 

.b Code: SWOK Instrument ID: LC3 

LC Column: CARBOSORB Date(s) ICAL Analyzed: 06/22/99 06/23/99 

COMPOUND AVG RT STD DEV 3X STD RT WINDOW -
========================= ========= ========= ========= =================== 
TETRYL 12.99 0.154 0.461 12.53 - 13.45 
NB 13.86 0.130 0.390 13.47 - 14.25 
TNT 15.57 0.141 0.424 15.14 - 15.99 
4ADNT 16.38 0.246 0.737 15.64 - 17.12 
2ADNT 17.29 0.283 0.850 16.44 - 18.14 
26DNT 18.24 0.230 0.690 17.55 - 18.93 
24DNT 18.88 0.229 0.688 18.19 - 19.57 
2NT 22.20 0.252 0.755 21.44 - 22.96 
4NT 23.72 0.300 0.899 22.82 - 24.62 
3NT 25.58 0.292 0.876 24.70 - 26.46 
3,4-DNT 14.98 0.172 0.516 14.46 - 15.50 

FORM IX 



8D 
EXPLOSIVES ANALYTICAL SEQUENCE 

Lab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 38999 

LC Column: CARBOSORB Init. Calib. Date(s): 06/22/99 06/23/99 

Instrument ID: LC3 

THE ANALYTICAL SEQUENCE OF PERFORMANCE EVALUATION MIXTURES, BLANKS, 
SAMPLES, AND STANDARDS IS GIVEN BELOW: 

MEAN SURROGATE RT FROM INITIAL CALIBRATION 
Sl : 14.98 

CLIENT LAB DATE TIME Sl 
SAMPLE NO. SAMPLE ID ANALYZED ANALYZED RT # 

====================== ============ ========== ========== ======== 
01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

INSTRUMENT BLANK INSTRUMENT B 06/22/99 1943 0.00 * 
EXPL1 L1 S-190A 06/22/99 2112 14.79 
EXPL2 L2 5-173 06/22/99 2157 14.86 
EXPL3 L3 6-34 06/22/99 2241 14.91 
EXPL4 L4 5-192 06/22/99 2326 14.98 
EXPLS LS 5-141 06/23/99 0011 15.03 
BIOS07300093 38999.15 06/23/99 0055 15.14 
BIOS07300111 38999.16 06/23/99 0140 15.24 
BIOS07300112 38999.17 06/23/99 0224 15.17 
BIOS07300113 38999.18 06/23/99 0309 15.39 
EXPL3 L3 6-34 06/23/99 0906 15.28 

# Column to be used to flag retention time values with an asterisk. 
* Values outside of QC limits 

page 1 of 1 

FORM VIII 







6E 
SOIL EXPLOSIVES INITIAL CALIBRATION CALIBRATION FACTOR SUMMARY 

-ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 38999 Inst. ID: LCI 

LC Column: CARBOSORB 

COMPOUND 
===================== 

HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 

===================== 
3,4-DNT 

COMPOUND 
===================== 

HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 

===================== 
3,4-DNT 

MEAN RSD 

Page 1 of 1 

Date(s) Analyzed: 06/29/99 06/29/99 

Method: 200SF29 

CALIBRATION FACTORS 
LEVEL 1 LEVEL 2 LEVEL 3 

============ ============ ============ 
71189194 65825487 72600327 
86283500 81190350 88319667 

210261167 194885111 205857348 
291695500 261751900 278298120 
150556273 104131500 111647604 
212436300 173657420 182902264 
221785000 193511688 194544723 
153538071 121001386 129385780 
224969500 190823286 195285186 
150481708 128583758 138925523 
247012071 236531457 243309537 
157866600 120586570 130336560 
118709350 86368640 95005516 
135845700 109558670 119365922 

============ ============ ============ 
135485233 119883707 125562231 

CALIBRATION FACTORS 
LEVEL 4 LEVEL 5 MEAN 

============ ============ ============ 
72838745 72483948 70987540 
89920488 91176888 87378179 

208805329 209560650 205873921 
280076006 280547184 278473742 
111170805 131688774 121838991 
184415319 183494366 187381134 
199997615 209635978 203895001 
127278544 124885989 131217954 
193810260 199201829 200818012 
137030850 138568858 138718140 
247929801 250545443 245065662 
131681361 130107132 134115645 

97962880 95396795 98688636 
123377523 120266500 121682863 

============ ============ ============ 
124887205 126229900 126409655 

FORM VI 

%RSD 
====== 

4.16 
4.48 
3.09 
3.86 

15.64 
7.83 
5.82 
9.80 
6.89 
5.63 
2.22 

10.43 
12.18 

7.77 
====== 

4.48 

6.95 



7E 
EXPLOSIVES CALIBRATION VERIFICATION SUMMARY 

Lab Name: SWL-TULSA Lab Code: SWOK 

Case No.: TOLTEST SDG No.: 38999 Inst. ID: LC1 Method: 200SF2~ 

LC Column: CARBOSORB Init. Calib Date (s): 06/29/99 06/29/99 

Client Sample No.: EXPL3 

Lab Sample ID L3 6-52 

COMPOUND RT 
=========================== ===== 

HMX 4.73 
RDX 7.16 
TNB 9.75 
DNB 11.91 
TETRYL 12.69 
NB 13.66 
TNT 15.42 
4ADNT 15.95 
2ADNT 16.74 
26DNT 18.07 
24DNT 18.65 
2NT 22.16 
4NT 23.67 
3NT 25.53 
3,4-DNT 14.78 

Date Analyzed 

Time Analyzed 

RT WINDOW CAL. 
FROM TO FACTOR 
===== ===== ========== 
4.69 4.77 72658281 
7.05 7.19 88356298 
9.60 9.86 206410763 

11.73 12.07 273209453 
12.46 12.86 111567812 
13.46 13.82 177953636 
15.17 15.61 190003723 
15.61 16.17 129245697 
16.41 16.95 188161638 
17.73 18.31 131974099 
18.32 18.88 248649351 
21.74 22.50 126521635 
23.23 24.01 91569504 
25.06 25.90 119313256 
14.49 15.01 120999102 

07/01/99 

0544 

MEAN CAL. 
FACTOR 

========== 
70987540 
87378179 

205873921 
278473742 
121838991 
187381134 
203895001 
131217954 
200818012 
138718140 
245065662 
134115645 

98688636 
121682863 
126409655 

QC LIMITS: RPD of amounts must be less than or equal to 15.0%. 

FORM VII 

%D # 
====== 

-2.4 
-1.1 
-0.3 
1.9 
8.4 
5.0 
6.8 
1.5 
6.3 
4.9 

-1. 5 
5.7 
7.2 
1.9 
4.3 



7E 
EXPLOSIVES CALIBRATION VERIFICATION SUMMARY 

T,ab Name: SWL-TULSA Lab Code: SWOK 

~ase No.: TOLTEST SDG No.: 38999 Inst. ID: LC1 Method: 200SF29 

LC Column: CARBOSORB Init. Calib Date(s): 06/29/99 06/29/99 

Client Sample No.: EXPL3 

Lab Sample ID L3 6-52 

COMPOUND RT 
=========================== ===== 

HMX 4.71 
RDX 7.08 
TNB 9.67 
DNB 11.82 
TETRYL 12.55 
NB 13.55 
TNT 15.29 
4ADNT 15.74 
2ADNT 16.53 
26DNT 17.88 
24DNT 18.46 
2NT 21.93 
4NT 23.43 
3NT 25.29 
3,4-DNT 14.62 

Date Analyzed 

Time Analyzed 

RT WINDOW CAL. 
FROM TO FACTOR 
===== ===== ========== 
4.69 4.77 71208420 
7.05 7.19 86713971 
9.60 9.86 205984866 

11.73 12.07 277046184 
12.46 12.86 108376775 
13.46 13.82 182669850 
15.17 15.61 199912359 
15.61 16.17 123832334 
16.41 16.95 192425584 
17.73 18.31 131887560 
18.32 18.88 249397774 
21.74 22.50 126504967 
23.23 24.01 91651051 
25.06 25.90 119139668 
14.49 15.01 124183824 

07/01/99 

1449 

MEAN CAL. 
FACTOR 

========== 
70987540 
87378179 

205873921 
278473742 
121838991 
187381134 
203895001 
131217954 
200818012 
138718140 
245065662 
134115645 

98688636 
121682863 
126409655 

QC LIMITS: RPD of amounts must be less than or equal to 15.0%. 

FORM VII 

%D # 
====== 

-0.3 
0.8 

-0.1 
0.5 

11. 0 
2.5 
2.0 
5.6 
4.2 
4.9 

-1. 8 
5.7 
7.1 
2.1 
1.8 



7E 
EXPLOSIVES CALIBRATION VERIFICATION SUMMARY 

Lab Name: SWL-TULSA Lab Code: SWOK 

Case No.: TOLTEST SDG No.: 38999 Inst. ID: LC1 Method: 200SF29 

LC Column: CARBOSORB Init. Calib Date(s): 06/29/99 06/29/99 

Client Sample No.: EXPL3 

Lab Sample ID L3 6-52 

COMPOUND RT 
=========================== ===== 

HMX 4.71 
RDX 7.11 
TNB 9.70 
DNB 11.86 
TETRYL 12.63 
NB 13.61 
TNT 15.37 
4ADNT 15.88 
2ADNT 16.68 
26DNT 18.02 
24DNT 18.60 
2NT 22.15 
4NT 23.66 
3NT 25.53 
3,4-DNT 14.73 

Date Analyzed 

Time Analyzed 

RT WINDOW CAL. 
FROM TO FACTOR 
===== ===== ========== 
4.69 4.77 69501224 
7.05 7.19 85751307 
9.60 9.86 201985436 

11.73 12.07 268764115 
12.46 12.86 103307472 
13.46 13.82 177482352 
15.17 15.61 186787575 
15.61 16.17 129006323 
16.41 16.95 186833093 
17.73 18.31 129731921 
18.32 18.88 244053915 
21.74 22.50 124759436 
23.23 24.01 89431447 
25.06 25.90 116425365 
14.49 15.01 120693968 

07/01/99 

2348 

MEAN CAL. 
FACTOR 

========== 
70987540 
87378179 

205873921 
278473742 
121838991 
187381134 
203895001 
131217954 
200818012 
138718140 
245065662 
134115645 

98688636 
121682863 
126409655 

QC LIMITS: RPD of amounts must be less than or equal to 15.0%. 

FORM VII 

%D # 
====== 

2.1 
1.9 
1.9 
3.5 

15.2* 
5.3 
8.4 
1.7 
7.0 
6.5 
0.4 
7.0 
9.4 
4.3 
4.5 



7E 
EXPLOSIVES CALIBRATION VERIFICATION SUMMARY 

-~b Name: SWL-TULSA Lab Code: SWOK 

~ase No.: TOLTEST SDG No.: 38999 Inst. ID: LC1 Method: 200SF29 

LC Column: CARBOSORB Init. Calib Date(s): 06/29/99 06/29/99 

Client Sample No.: EXPL3 

Lab Sample ID L3 6-52 

COMPOUND RT 
=========================== ===== 

HMX 4.72 
RDX 7.10 
TNB 9.69 
DNB 11.84 
TETRYL 12.57 
NB 13.56 
TNT 15.29 
4ADNT 15.77 
2ADNT 16.57 
26DNT 17.88 
24DNT 18.45 
2NT 21.90 
4NT 23.39 
3NT 25.22 
3,4-DNT 14.63 

Date Analyzed 

Time Analyzed 

RT WINDOW CAL. 
FROM TO FACTOR 
===== ===== ========== 
4.69 4.77 71492767 
7.05 7.19 87903694 
9.60 9.86 207051653 

11.73 12.07 276275604 
12.46 12.86 103275925 
13.46 13.82 179833037 
15.17 15.61 195896406 
15.61 16.17 123655633 
16.41 16.95 190098082 
17.73 18.31 132049176 
18.32 18.88 250252424 
21.74 22.50 127633348 
23.23 24.01 91602646 
25.06 25.90 119513180 
14.49 15.01 122001300 

07/02/99 

0800 

MEAN CAL. 
FACTOR 

========== 
70987540 
87378179 

205873921 
278473742 
121838991 
187381134 
203895001 
131217954 
200818012 
138718140 
245065662 
134115645 

98688636 
121682863 
126409655 

QC LIMITS: RPD of amounts must be less than or equal to 15.0%. 

FORM VII 

%D # 
====== 

-0.7 
-0.6 
-0.6 
0.8 

15.2* 
4.0 
3.9 
5.8 
5.3 
4.8 

-2.1 
4.8 
7.2 
1.8 
3.5 



9D 
SOIL EXPLOSIVES CALIBRATION STANDARD CONCENTRATION SUMMARY 

Case No.: TOLTEST SDG No.: 38999 Lab Name: SWL-TULSA 

Lab Code: SWOK Injection volume = 200uL Amount Units = ug/mL 

COMPOUND 
======================= 
HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 
3,4-DNT 

COMPOUND 
======================= 
HMX#2 
RDX#2 
TNB#2 
DNB#2 
TETRYL#2 
NB#2 
TNT#2 
4ADNT#2 
2ADNT#2 
26DNT#2 
24DNT#2 
2NT#2 
4NT#2 
3NT#2 
3,4-DNT#2 

Level 1 
========== 

0.062 
0.024 
0.018 
0.010 
0.022 
0.020 
0.016 
0.014 
0.014 
0.024 
0.014 
0.020 
0.020 
0.020 
0.030 

Level 1 

0.070 
0.050 
0.046 
0.040 
0.090 
0.050 
0.046 
0.092 
0.100 
0.050 
0.050 
0.050 
0.050 
0.100 
0.066 

SPIKE AMOUNTS COLUMN 1 
Level 2 Level 3 Level 4 

========== 
0.310 
0.120 
0.090 
0.050 
0.110 
0.100 
0.080 
0.070 
0.070 
0.120 
0.070 
0.100 
0.100 
0.100 
0.150 

========== 
l. 55 

0.600 
0.450 
0.250 
0.550 
0.500 
0.400 
0.350 
0.350 
0.600 
0.350 
0.500 
0.500 
0.500 
0.750 

========== 
3.10 
l. 20 

0.900 
0.500 
l.10 
l. 00 

0.800 
0.700 
0.700 
l. 20 

0.700 
1.00 
l. 00 
l. 00 
l. 50 

SPIKE AMOUNTS COLUMN 2 
Level 2 Level 3 Level 4 

========== 
0.350 
0.250 
0.230 
0.200 
0.450 
0.250 
0.230 
0.460 
0.500 
0.250 
0.250 
0.250 
0.250 
0.500 
0.330 

FORM IX 

========== 
0.875 
0.625 
0.575 
0.500 
1.13 

0.625 
0.575 
1.15 
1.25 

0.625 
0.625 
0.625 
0.625 
1.25 

0.825 

========== 
l. 75 
1.25 
l.15 
l. 00 
2.25 
1.25 
l.15 
2.30 
2.50 
1.25 
1.25 
l. 25 
l. 25 
2.50 
1.65 

Level 5 
========== 

6.20 
2.40 
l. 80 
l. 00 
2.20 
2.00 
l. 60 
l.40 
1.40 
2.40 
l.40 
2.00 
2.00 
2.00 
3.00 

Level ~ I 
======== 

3.50 
2.50 
2.30 
2.00 
4.50 
2.50 
2.30 
4.60 
5.00 
2.50 
2.50 
2.50 
2.50 
5.00 
3.30 



9E 
EXPLOSIVES RETENTION TIME DATA TABLE 

b Name: SWL-TULSA Case No.: TOLTEST SDG No.: 38999 

Lab Code: SWOK Instrument ID: LC1 

LC Column: CARBOSORB Date(s) ICAL Analyzed: 06/29/99 06/29/99 

RT OF I CAL STANDARDS 
COMPOUND Level 1 Level 2 Level 3 Level 4 Level 5 

========================= ========= ========= ========= ========= ========= 
HMX 4.75 4.74 4.73 4.74 4.73 
RDX 7.14 7.14 7.12 7.14 7.13 
TNB 9.80 9.77 9.72 9.74 9.74 
DNB 12.01 11. 93 11. 90 11.89 11.90 
TETRYL 12.76 12.72 12.68 12.66 12.68 
NB 13.74 13.69 13.65 13.64 13.65 
TNT 15.50 15.47 15.40 15.39 15.42 
4ADNT 16.04 15.97 15.91 15.88 15.91 
2ADNT 16.82 16.75 16.69 16.66 16.70 
26DNT 18.18 18.10 18.03 18.02 18.05 
24DNT 18.74 18.67 18.61 18.59 18.63 
2NT 22.30 22.19 22.13 22.13 22.17 
4NT 23.80 23.70 23.65 23.64 23.67 
3NT 25.67 25.54 25.50 25.50 25.56 
3,4-DNT 14.89 14.83 14.77 14.75 14.78 

RT RT RT RT 
COMPOUND CCAL 1 CCAL 2 CCAL 3 CCAL 4 

================================================================= 
HMX 4.73 4.71 4.71 4.72 
RDX 7.16 7.08 7.11 7.10 
TNB 9.75 9.66 9.70 9.69 
DNB 11.91 11.82 11. 86 11.84 
TETRYL 12.69 12.55 12.63 12.57 
NB 13.66 13.55 13.61 13.56 
TNT 15.42 15.28 15.37 15.29 
4ADNT 15.94 15.74 15.88 15.77 
2ADNT 16.74 16.53 16.68 16.57 
26DNT 18.07 17.88 18.02 17.88 
24DNT 18.65 18.46 18.60 18.45 
2NT 22.16 21. 93 22.15 21. 90 
4NT 23.66 23.43 23.66 23.39 
3NT 25.53 25.29 25.53 25.22 
3,4-DNT 14.78 14.62 14.73 14.63 

COMPOUND AVG RT STD DEV 3X STD RT WINDOW 
========================= ========= ========= ========= =================== 
HMX 
RDX----------------------
TNB ____________________ __ 
T)NB ----------------------

4.73 
7.12 
9.73 

11. 90 

0.014 
0.025 
0.043 
0.056 

FORM IX 

0.041 
0.075 
0.128 
0.167 

4.69 -
7.04 -
9.60 -

11.73 -

4.77 
7.20 
9.86 

12.07 



9E 
EXPLOSIVES RETENTION TIME DATA TABLE 

Lab Name: SWL-TULSA 

Lab Code: SWOK 

Case No.: TOLTEST SDG No.: 38999 

Instrument ID: LC1 

LC Column: CARBOSORB Date(s) lCAL Analyzed: 06/29/99 06/29/99 

COMPOUND AVG RT STD DEV 3X STD RT WINDOW -========================= ========= ========= ========= =================== 
TETRYL 12.66 0.067 0.202 12.46 - 12.86 
NB 13.64 0.060 0.179 13.46 - 13.82 
TNT 15.39 0.073 0.220 15.17 - 15.61 
4ADNT 15.89 0.093 0.279 15.61 - 16.17 
2ADNT 16.68 0.089 0.267 16.41 - 16.95 
26DNT 18.02 0.097 0.290 17.73 - 18.31 
24DNT 18.60 0.094 0.281 18.32 - 18.88 
2NT 22.12 0.126 0.378 21.74 - 22.50 
4NT 23.62 0.130 0.389 23.23 - 24.01 
3NT 25.48 0.139 0.418 25.06 - 25.90 
3,4-DNT 14.75 0.087 0.260 14.49 - 15.01 

FORM IX 



8D 
EXPLOSIVES ANALYTICAL SEQUENCE 

-ab Name: SWL-TULSA 

.!.Jab Code: SWOK Case No.: TOLTEST SDG No.: 38999 

LC Column: CARBOSORB Init. Calib. Date(s): 06/29/99 06/29/99 

Instrument ID: LC1 

THE ANALYTICAL SEQUENCE OF PERFORMANCE EVALUATION MIXTURES, BLANKS, 
SAMPLES, AND STANDARDS IS GIVEN BELOW: 

MEAN SURROGATE RT FROM INITIAL CALIBRATION 
Sl : 14.75 

CLIENT LAB DATE TIME Sl 
SAMPLE NO. SAMPLE ID ANALYZED ANALYZED RT # 

====================== ============ ========== ========== ======== 
01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

INSTRUMENT BLANK INSTRUMENT B 06/29/99 1241 0.00 * 
EXPL1 L1 6-54 06/29/99 1410 14.89 
EXPL2 L2 6-53 06/29/99 1455 14.83 
EXPL3 L3 6-52 06/29/99 1539 14.77 
EXPL4 L4 6-51 06/29/99 1624 14.75 
EXPL5 L5 6-50 06/29/99 1709 14.78 
EXPL3 L3 6-52 07/01/99 0544 14.78 
BIOS07300031DL 38999.01DL 07/01/99 1320 14.60 
BIOS07300032DL 38999.02DL 07/01/99 1404 14.58 
EXPL3 L3 6-52 07/01/99 1449 14.62 
BIOS07300051DL 38999.06DL 07/01/99 1619 14.66 
BIOS07300071DL 38999.09DL 07/01/99 1703 14.61 
BIOS07300072DL 38999.10DL 07/01/99 1748 14.63 
BIOS07300073DL 38999.11DL 07/01/99 1833 14.64 
BIOS07300091DL 38999.12DL 07/01/99 1919 14.62 
BIOS07300091FDDL 38999.13DL 07/01/99 2004 14.66 
BIOS07300092DL 38999.14DL 07/01/99 2049 14.59 
BIOS07300111DL 38999.16DL 07/01/99 2133 14.62 
BIOS07300112DL 38999.17DL 07/01/99 2218 14.81 
EXPL3 L3 6-52 07/01/99 2348 14.73 
BIOS07300112 38999.17 07/02/99 0715 14.73 
EXPL3 L3 6-52 07/02/99 0800 14.63 

# Column to be used to flag retention time values with an asterisk. 
* Values outside of QC limits 

page 1 of 1 

FORM VIII 









6E 
SOIL EXPLOSIVES INITIAL CALIBRATION CALIBRATION FACTOR SUMMARY 

-ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 38999 Inst. ID: LC5 

LC Column: METASIL 

COMPOUND 
===================== 

HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 

===================== 
3,4-DNT 

COMPOUND 
===================== 

HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 

===================== 
3,4-DNT 

MEAN RSD 

Page 1 of 1 

Date(s) Analyzed: 06/30/99 06/30/99 

Method: 200SF29C 

CALIBRATION FACTORS 
LEVEL 1 

============ 
112552000 
133802700 
268207674 
379375875 
190614978 
211645500 
234423283 
125716402 
321298940 
186035040 
340002720 

============ 
120970758 

LEVEL 2 
============ 

99488910 
118034816 
260192545 
360468880 
179742415 
205359330 
227173617 
136328015 
304470704 
183033326 
330731520 

============ 
112953834 

LEVEL 3 
============ 

102937318 
129944358 
264024978 
381961888 
182690999 
217608526 
235522166 
141750534 
317378676 
189594655 
341135826 

============ 
112745023 

CALIBRATION FACTORS 
LEVEL 4 LEVEL 5 MEAN 

============ ============ ============ 
107282278 102638798 104979861 
128045003 128265368 127618449 
274385879 264353734 266232962 
371135688 372210089 373030484 
190530755 184106425 185537114 
212542490 213669363 212165042 
238805747 229223543 233029671 
128611207 122964271 131074086 
312221398 322336485 315541241 
195629939 189221009 188702794 
332872802 331409713 335230516 

============ ============ ============ 
118024233 115202357 115979241 

FORM VI 

%RSD 
====== 

4.82 
4.57 
2.02 
2.25 
2.62 
2.09 
2.04 
5.94 
2.33 
2.49 
1.48 

====== 
3.03 

2.97 



7E 
EXPLOSIVES CALIBRATION VERIFICATION SUMMARY 

Lab Name: SWL-TULSA Lab Code: SWOK 

Case No.: TOLTEST SDG No.: 38999 Inst. ID: LC5 Method: 200SF2~~ 

LC Column: METASIL Init. Calib Date(s): 06/30/99 06/30/99 

Client Sample Nos.: EXPL3A : EXPL3B 

Lab Sample IDs L3A 6-55 : L3B 6-59 

Date Analyzed 

Time Analyzed 

RT WINDOW CAL. 
COMPOUND RT FROM TO FACTOR 

=========================== ===== ===== ===== ========== 
HMX 4.54 4.49 4.65 107717449 
RDX 6.98 6.84 7.14 120959215 
TNB 6.83 6.75 6.97 272223925 
DNB 8.71 8.55 8.87 355485129 
TETRYL 10.72 10.48 11.24 182736165 
NB 9.89 9.70 10.06 206396346 
TNT 10.12 9.95 10.47 238556898 
4ADNT 13.51 13.29 13.77 128757607 
2ADNT 13.87 13.62 14.20 300884096 
26DNT 12.85 12.51 13.53 189343692 
24DNT 12.49 12.28 12.72 321534268 
3,4-DNT 12.33 12.01 13.01 119336630 

07/01/99 : 07/01/99 

0406 : 0439 

MEAN CAL. 
FACTOR %D # 

========== ====== 
104979861 -2.6 
127618449 5.2 
266232962 -2.3 
373030484 4.7 
185537114 1.5 
212165042 2.7 
233029671 -2.4 
131074086 1.8 
315541241 4.6 
188702794 -0.3 
335230516 4.1 
115979241 -2.9 

QC LIMITS: RPD of amounts must be less than or equal to 15.0%. 

FORM VII 



7E 
EXPLOSIVES CALIBRATION VERIFICATION SUMMARY 

T·ab Name: SWL-TULSA Lab Code: SWOK 

~ase No.: TOLTEST SDG No.: 38999 Inst. ID: LC5 Method: 200SF29C 

LC Column: METASIL Init. Calib Date(s): 06/30/99 06/30/99 

Client Sample Nos.: EXPL3A : EXPL3B 

Lab Sample IDs L3A 6-55 : L3B 6-59 

Date Analyzed 

Time Analyzed 

RT WINDOW CAL. 
COMPOUND RT FROM TO FACTOR 

=========================== ----- ----- ===== ========== ----- -----
HMX 4.52 4.49 4.65 107270678 
RDX 6.93 6.84 7.14 129272852 
TNB 6.79 6.75 6.97 272927978 
DNB 8.64 8.55 8.87 377773624 
TETRYL 10.64 10.48 11.24 188217194 
NB 9.80 9.70 10.06 218877574 
TNT 10.05 9.95 10.47 239491010 
4ADNT 13.41 13.29 13.77 132294454 
2ADNT 13.78 13.62 14.20 319832220 
26DNT 12.72 12.51 13.53 188575066 
24DNT 12.40 12.28 12.72 340157611 
3,4-DNT 12.21 12.01 13.01 117946185 

07/01/99 : 07/01/99 

1157 : 1229 

MEAN CAL. 
FACTOR %D # 

========== ====== 
104979861 -2.2 
127618449 -1. 3 
266232962 -2.5 
373030484 -1. 3 
185537114 -1.4 
212165042 -3.2 
233029671 -2.8 
131074086 -0.9 
315541241 -1.4 
188702794 0.1 
335230516 -1. 5 
115979241 -1. 7 

QC LIMITS: RPD of amounts must be less than or equal to 15.0%. 

FORM VII 



9D 
SOIL EXPLOSIVES CALIBRATION STANDARD CONCENTRATION SUMMARY 

Case No.: TOLTEST SDG No.: 38999 Lab Name: SWL-TULSA 

Lab Code: SWOK Injection volume = 200uL Amount Units = ug/mL 

COMPOUND 
======================= 
HMX 
RDX 
TNB 
DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 
3,4-DNT 

COMPOUND 
======================= 
HMX#2 
RDX#2 
TNB#2 
DNB#2 
TETRYL#2 
NB#2 
TNT#2 
4ADNT#2 
2ADNT#2 
26DNT#2 
24DNT#2 
2NT#2 
4NT#2 
3NT#2 
3,4-DNT#2 

Level 1 
========== 

0.062 
0.024 
0.018 
0.010 
0.022 
0.020 
0.016 
0.014 
0.014 
0.024 
0.014 
0.020 
0.020 
0.020 
0.030 

Level 1 
========== 

0.070 
0.050 
0.046 
0.040 
0.090 
0.050 
0.046 
0.092 
0.100 
0.050 
0.050 
0.050 
0.050 
0.100 
0.066 

SPIKE AMOUNTS COLUMN 1 
Level 2 Level 3 Level 4 

========== 
0.310 
0.120 
0.090 
0.050 
0.110 
0.100 
0.080 
0.070 
0.070 
0.120 
0.070 
0.100 
0.100 
0.100 
0.150 

========== 
1. 55 

0.600 
0.450 
0.250 
0.550 
0.500 
0.400 
0.350 
0.350 
0.600 
0.350 
0.500 
0.500 
0.500 
0.750 

========== 
3.10 
1.20 

0.900 
0.500 
1.10 
1.00 

0.800 
0.700 
0.700 
1.20 

0.700 
1.00 
1. 00 
1. 00 
1.50 

SPIKE AMOUNTS COLUMN 2 
Level 2 Level 3 Level 4 

========== 
0.350 
0.250 
0.230 
0.200 
0.450 
0.250 
0.230 
0.460 
0.500 
0.250 
0.250 
0.250 
0.250 
0.500 
0.330 

FORM IX 

========== 
0.875 
0.625 
0.575 
0.500 
1.13 

0.625 
0.575 
1.15 
1. 25 

0.625 
0.625 
0.625 
0.625 
1. 25 

0.825 

========== 
1.75 
1.25 
1.15 
1.00 
2.25 
1.25 
1.15 
2.30 
2.50 
1.25 
1.25 
1.25 
1.25 
2.50 
1.65 

Level 5 
========== 

6.20 
2.40 
1. 80 
1. 00 
2.20 
2.00 
1. 60 
1.40 
1.40 
2.40 
1.40 
2.00 
2.00 
2.00 
3.00 

Level 5 
========= 

3.5u 
2.50 
2.30 
2.00 
4.50 
2.50 
2.30 
4.60 
5.00 
2.50 
2.50 
2.50 
2.50 
5.00 
3.30 

, 



9E 
EXPLOSIVES RETENTION TIME DATA TABLE 

~ab Name: SWL-TULSA 

!.Jab Code: SWOK 

Case No.: TOLTEST SDG No.: 38999 

Instrument ID: LC5 

LC Column: METASIL Date(s) ICAL Analyzed: 06/30/99 06/30/99 

RT OF I CAL STANDARDS 
COMPOUND Level 1 Level 2 Level 3 Level 4 Level 5 

========================= ========= ========= ========= ========= ========= 
HMX 4.59 4.58 4.58 4.59 4.57 
RDX 7.09 7.00 7.01 6.97 6.96 
TNB 6.89 6.88 6.88 6.89 6.87 
DNB 8.81 8.72 8.73 8.69 8.67 
TETRYL 10.95 10.93 10.92 10.95 10.90 
NB 9.99 9.89 9.90 9.86 9.84 
TNT 10.27 10.25 10.25 10.27 10.24 
4ADNT 13.68 13.54 13.57 13.50 13.53 
2ADNT 14.08 13.94 13.96 13.88 13.84 
26DNT 13.14 13.12 13.09 13.14 13.09 
24DNT 12.63 12.52 12.53 12.48 12.45 
2NT 0.00 0.00 0.00 0.00 0.00 
4NT 0.00 0.00 0.00 0.00 0.00 
3NT 0.00 0.00 0.00 0.00 0.00 
3,4-DNT 12.61 12.61 12.59 12.63 12.58 

RT RT RT RT 
COMPOUND CCAL 1 CCAL 2 CCAL 3 CCAL 4 

================================================================= 
HMX 4.54 0.00 4.52 0.00 
RDX 0.00 6.98 0.00 6.93 
TNB 6.83 0.00 6.79 0.00 
DNB 0.00 8.71 0.00 8.64 
TETRYL 10.72 0.00 10.64 0.00 
NB 0.00 9.89 0.00 9.80 
TNT 10.12 0.00 10.05 0.00 
4ADNT 0.00 13.51 0.00 13.41 
2ADNT 0.00 13.87 0.00 13.78 
26DNT 12.84 0.00 12.72 0.00 
24DNT 0.00 12.49 0.00 12.40 
2NT 0.00 0.00 0.00 0.00 
4NT 0.00 0.00 0.00 0.00 
3NT 0.00 0.00 0.00 0.00 
3,4-DNT 12.33 0.00 12.21 0.00 

COMPOUND AVG RT STD DEV 3X STD RT WINDOW 
========================= ========= ========= ========= =================== 
HMX ____________________ __ 
RDX 
TNB----------------------
DNB ----------------------

4.57 
6.99 
6.86 
8.71 

0.027 
0.051 
0.038 
0.054 

FORM IX 

0.081 
0.152 
0.113 
0.162 

4.49 -
6.84 -
6.75 -
8.55 -

4.65 
7.14 
6.97 
8.87 



9E 
EXPLOSIVES RETENTION TIME DATA TABLE 

Lab Name: SWL-TULSA Case No.: TOLTEST SDG No.: 38999 

Lab Code: SWOK Instrument ID: LC5 

LC Column: METASIL Date(s) ICAL Analyzed: 06/30/99 06/30/99 

COMPOUND AVG RT STD DEV 3X STD RT WINDOW -
========================= ========= ========= ========= =================== 
TETRYL 10.86 0.125 0.376 10.48 - 11.24 
NB 9.88 0.059 0.178 9.70 - 10.06 
TNT 10.21 0.087 0.260 9.95 - 10.47 
4ADNT 13.53 0.082 0.245 13.28 - 13.77 
2ADNT 13.91 0.097 0.291 13.62 - 14.20 
26DNT 13.02 0.169 0.506 12.51 - 13.53 
24DNT 12.50 0.072 0.216 12.28 - 12.72 
2NT 0.00 0.000 0.000 0.00 - 0.00 
4NT 0.00 0.000 0.000 0.00 - 0.00 
3NT 0.00 0.000 0.000 0.00 - 0.00 
3,4-DNT 12.51 0.167 0.502 12.01 - 13.01 

FORM IX 



8D 
EXPLOSIVES ANALYTICAL SEQUENCE 

-ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 38999 

LC Column: METASIL Init. Calib. Date(s): 06/30/99 06/30/99 

Instrument ID: LC5 

THE ANALYTICAL SEQUENCE OF PERFORMANCE EVALUATION MIXTURES, BLANKS, 
SAMPLES, AND STANDARDS IS GIVEN BELOW: 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

MEAN SURROGATE 
Sl : 12.51 

CLIENT 
SAMPLE NO. 

====================== 
INSTRUMENT BLANK 
EXPL1A 
EXPL2A 
EXPL3A 
EXPL4A 
EXPL5A 
EXPL1B 
EXPL2B 
EXPL3B 
EXPL4B 
EXPL5B 
EXPL3A 
EXPL3B 
BIOS07300091FD 
BIOS07300092 
BIOS07300093 
BIOS07300112 
EXPL3A 
EXPL3B 

RT FROM INITIAL CALIBRATION 

LAB DATE TIME 
SAMPLE ID ANALYZED ANALYZED 

============ ========== ========== 
INSTRUMENT B 06/29/99 2343 
L1A 5-186 06/30/99 0048 
L2A 5-185 06/30/99 0121 
L3A 6-55 06/30/99 0153 
L4A 5-183 06/30/99 0226 
LSA 5-184 06/30/99 0258 
L1B 6-61 06/30/99 1255 
L2B 6-60 06/30/99 1327 
L3B 6-59 06/30/99 1400 
L4B 6-58 06/30/99 1432 
L5B 6-57 06/30/99 1505 
L3A 6-55 07/01/99 0406 
L3B 6-59 07/01/99 0439 
38999.13 07/01/99 0754 
38999.14 07/01/99 0826 
38999.15 07/01/99 1052 
38999.17 07/01/99 1125 
L3A 6-55 07/01/99 1157 
L3B 6-59 07/01/99 1229 

Sl 
RT # 

======== 
0.00 * 

12.61 
12.61 
12.59 
12.63 
12.58 

0.00 * 
0.00 * 
0.00 * 
0.00 * 
0.00 * 

12.33 
0.00 * 

12.36 
12.33 
12.22 
12.24 
12.21 

0.00 * 

# Column to be used to flag retention time values with an asterisk. 
* Values outside of QC limits 

page 1 of 1 

FORM VIII 









1'. pcal OTHER I rn RUSH 
o REEXTRACT o TClP 'QXIN 

S\i 

CaNT EX. 
(3520B) 
SEP-F 
(3510B) 
SHAKER 

SONC. 
(3550) 000932 

xxxxx 
SOXHLET 

I 
SAMPlE 10 CLIENT 
IEPISODE II 

CASE 

Bl0615SE 

BB0615SE 

lC0615SE 

lD0615SE 
38999.01 I TOlTEST 
GC200 
38999 . 02 I TOl TEST 
GC200 
38999.03MS ITOlTEST 
GC200 
38999.04MSDITOlTEST 
GC200 
3B999. ~ I TOl TEST 
GC200 
38999.00 I TOlTEST 
GC200 
38999.07-- ITOlTEST 
GC200 
38999.08 I TOlTEST 
GC200 
38999.09 I TOlTEST 
GC200 
38999.10 I TOlTEST 
GC200 
38999.11 I TOlTEST 
GC200 

WEIGHING: GS I EXTRACTION: 

CLEANUP: I KD: 

BlOWDOWN: W 1 TV: 

c:::::J 
SURROG. SPIKER: GS 

MATRIX SPIKER: GS 

SUBMITTED BY: GS 

VERIFIER: 

VERIFIER: 

REVIEWED BY: 

Page: 1 of 2 

DATE RECEIVED 

CLIENT SAMPlE 10 

06/15/1999 10:41 
BIOS07300031 
06/15/1999 10:41 
BIOS07300032 
06/15/1999 10:41 
BIOS07300032 
06/15/1999 10:41 
81OS07300032 
0671511999 10:41 
81OS07300033 
06/15T1999 10:41 
810507300051 
06/1571999 10:41 
81OS07300052 
06/15/1999 10:41 
810S07300053 
06/15/1999 10:41 
81OS07300071 
06/1571999 10:41 
81OS07300072 
06/15/1999 10:41 
81OS07300073 

FlORISIL: 

JM 

JM I (\ I 

_-+- O~/OJ,W/ 
(. 

BATCH: 990615SE 

EXTRACT DATE: 1999-06-15 13:49 

S/l 2.13 10.0 

S/l 2.37 10.0 

S/l 2.02 10.0 

S/l 2.21 10.0 

S/l 22.15 1.6 2.01 10.0 

S/l 37.18 1.3 2.00 10.0 
. 

S/l 37.18 1.3 2.13 10.0 
r------ ... _-

S/l 1 137. 18 I 1. 4 12.22 10.0 

S/l I 148.571 1.0 k03 10.0j I 
S/l ---~~-~. _~·~~ __ ~9:9_. ------1 
S/l 46.081.22.1510.0 

S/l 40.40 1.2 2.07 110.0 I I 

S/l 42.10 1.2 2.01 10.0 
-- ----- --~ 

S/l 28.54 l.6 2.29 10.0 
- --- ------ 1------

S/l 1 139.051 l. 2 2.00 10.0 

10 NUMBERS 

FLORISIL CARTRIDGE ,: 

GPC COLUMN ,: 

SURROGATES 10 CONC': 6-7 

MATRIX SPIKE SOLID/CONC IIsl: 6 -6 

=r.F 
J(} (! f~'C, sop· METHOD' : SWL.~. Rev. 

SAMPL:~~TU::::~:_J. 

10.0 N 1000 

10.0 N 1000 

10.0 N 500 1000 

10.0 N 500 11000 

10.0 N 1000 

10.0 N 1000 

10.0 N 500 1000 

10.0 N 500 11000 

I I I 110.0 I N I 11000 

I I I 
~INI 11000 

10.0 I N I 11000 

I I I 110.0 I N I 11000 

10.0 N 1000 
_. 

10.0 N 1000 
-----

10.0 N 1000 

• 



0,], ill _2. iLR I [] RUSH o REEXTRACT o TCLP [l - 'QXIN 
SAMPLE EXTRACTION Lr 'I_ 

SWLO 

CONT EX. 
(3520B) 
SEP·F 
(3510B) 
SHAKER 

SONC. 

1(3550) I 
. SOXHLET . 

SAMPLE 10 
IEPISODE" 

38999.12 
GC200 
38999.13 
GC200 
38999.14 
GC200 
38999.15 
GC200 
38999.16 
GC200 
38999.17 
GC200 
38999.18 
GC200 

WEIGHING: 

CLEANUP: 

I 
xxxxx IMMA Ip~~e~~3~ 2 

CLIENT DATE RECEIVED 

CASE CLIENT SAMPLE 10 

TOLTEST 06/15/1999 10:41 
B1OS07300091 

TOLTEST 06/15/1999 10:41 
BIOS07300091FD 

TalTEST 06/1511999 10:41 
810S07300092 

TalTEST 06/15/1999 10:41 
81OS07300093 

TalTEST 06/15/1999 10:41 
81OS07300111 

TOlTEST 06/1511999 10:41 
81OS07300112 

TalTEST 06/15/1999 10:41 
81OS07300113 

INITIALS 

GS EXTRACnON: FLORISIL: 

KD: 

BLOWDOWN: W TV: 

SURROG. SPIKER: GS VERIFIER: JM 

MATRIX SPIKER: GS VERIFIER: JM , 

SUBMITTED BY: GS REVIEWED BY: tgj§ fJ) , 

BATCH: 990615SE SOlmlWEST LABORATORY 0' OKlAHOMA, INC. 

EXTRACT DATE: 1999·06·15 13:49 

I/;t~fhlt:l)j/;/;It~fJRi~f t .. §' .t .... ~~ $ l' # ~ ~ (j.t q ./ f f ~ li.t 0) {(; ~ () () {q CJ' ~ ~ ~ cY{q ~ • 0) >I: ~ g," c5' ~ .;s~ ~.;:,~ oS i;j ~()o ~()o 0) t/':.;:,~,Jf It II.- li.tQ{(~ tif 
; l 0\: t: II I ~CJ' f f t ~CJ' t ~d' ~d' ,t ~CJ' l .$' ,;q,' ,f8~ II 

I % a J[Qjo ml ml ml I ml ml I ml ml mI TVIN ul I ul I 

S/L 24.58 1.5 2.03 10.0 10.0 N 1000 
-- t-- -~--

S/l 28.47 1.6 2.21 10.0 10.0 N 1000 

S/l 36.53 1.3 2.02 10.0 10.0 N 1000 

S/l 47.64 1.1 2.02 10.0 10.0 N 1000 

S/l 24.03 1.7 2.22 10.0 10.0 N 1000 

S/l 40.28 1.2 2.01 10.0 10.0 N 1000 

S/l 43.83 1.2 2.12 10.0 10.0 N 1000 

~. 

I-------- -- ----- --- ---~--~----

ID NUMBERS COMMENTS 

FLORISIL CARTRIDGE ,: 

GPC COLUMN ,: 
---

SURROGATES 10 CONC': 6-7 ---

MATRIX SPIKE SOUD/CONC 11.,: 6·6 

l~ 

;1)0 .;.fIr. I 
SOP - METHOD' : SWL-o/- Rev. 

I --
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Data File 
Acq On 
Sample 
Misc 
IntPile 
Quant Time: 

Method 
Title-Path 
Last Update 
Response via 

Volume Inj. 
Signal Phase 

esponse_ 

5500000 

5000000 

4500000 

Chromatographic Report 

F:\HPCagM\LC5\DATA\5_0S17\5_051716.D 
18 May 1999 02:19 
38531. 02 
BIOS06100032 
EVENTS.E 

Vial: 
Operator: 
Inst 
Multiplr: 

May 18 12:22 1999 Quant Results File: 200SE17C.RES 

F:\HPCHEM\LCS\DATA\S OS17\200SE17C.M 
- F:\HPCHEM\LC5\DATA\S_0517\ 

Tue May 18 09:08:32 1999 
Multiple Level Calibration 

100ul 
METASIL 

.... z c 

..;. 

.... .... zz cc 
c( 

16 
MM 
LCS 
10.0000 

13:00 14.00 15.00 16.00 17.00 18.00 19.00 5 
5 051716.D 200SE17C.M Tue May 18 13:27:23 1999 Page 2 



@Q) 
"'-

6J MORRISON KNUDSEN CORPORAnaN 
~ ~ ENVIRONMENTAL SERVICES 

SWMU 03/10: AMMUNITION BURNING GROUND 

SWMU 10/15: ROCKEYE 

SWMU 12/16: MINE FILL A 

SWMU 13/16: MINE FILL B 

SWMU 33/00: BIOREMEDIATION FACILITY 

-- . - . -- NSWC CRANE BOUNDARY 

FIGURE 1-1 
VICINITY MAP 

DRA_C DAlE: 02/10/M I F1t.E N ..... [, F:\PHCHARVAT\ACAD\CRANE\,f1G1-1.DWC 
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1311856.50 
1311867.01 
1311S73.14 
1311866.82 
1311935.77 
1311925.74 
1311936.86 
1311950.35 
13 11938.S1 
1311943.61 
1311936.96 

F 

Basting 

3026651.56 
3026649.34 
3026637.15 
3026629.81 
3026620.66 
302661 8.05 
3026613.62 
3026627.99 
3026645.48 
3026636.02 
3026633.54 
3026608.22 
3026601.87 
3026628.68 
3026620.61 
3026628.19 
3026599.32 
3026593.62 
3026623.73 
3026610.89 
3026618.55 
3026608.44 
3026603.86 
3026616.08 
3026612.23 
3026605.20 
302659\.29 
3026585.16 
3026598.43 
3026596.7) 
3026613.12 
3026582.81 
3026576.37 
3026607.01 
302659250 
3026604.03 
3026574.38 
3026582.30 
3026600.81 
3026588.67 
3026594.20 
3026564.84 
3026557.51 
3026586.06 
3026576.33 
3026580.31 
3026549.09 
3026540.97 
3026566.61 
3026558.01 

_. -3026557·.83 
3026542.86 
3026537.81 
3026547.38 
3026544.80 
3026559.80 
3026527.47 
3026514.18 
3026541.67 
3026535.15 
3026690.68 
3026681.23 
3026703.98 
3026705.81 
3026717.29 
3026680.87 
3026677.71 
3026674.59 
3026693.84 
3026706.41 
3026700.16 
3026712.53 
3026716.95 
3026722.64 
3026728.94 
3026737.99 
3026729.94 
3026732.54 
3026722.15 
3026725.04 
3026719.49 
3026711.64 
3026705.60 
3026695.90 
3026684.41 
3026674.68 
3026691 .35 
3026689.56 
3026670.95 
3026681.62 
3026663.99 
3026674.06 
3026659.51 
3026658.65 
3026647.20 
3026649.66 
3026658.92 
3026642.34 
3026634.43 
3026626.73 
3026636.49 
3026634.55 
3026691.83 
3026669.98 
3026660.'10 
3026683.59 
3026676.30 
3026665.94 
3026653.86 

o 
o ,-
N 
o 
'" 
u 

Elevation 

729.01 
729.24 
728 .73 
726.80 
726.73 
726.39 
727.01 
727.99 
728.61 
728.31 
728.35 
726.49 
726.03 
7Z7.70 
727.25 
727.55 
725.97 
725 .77 
727.14 
726.68 
726.94 
726.75 
726.75 
7Z7JJ7 
726.85 
726.54 
725.62 
725.43 
726.29 
726.15 
727.02 
725.17 
724.72 
7Z7.86 
726.29 
727.85 
724.41 
725.76 
727.14 
726.03 
726.40 
722.95 
722.98 
723.60 
723.95 
723.35 
721.48 
721.09 
722.21 
721.48 
721.02 
72LlO 
721.14 
720.65 
720.91 
721.49 
721.28 
722.62 
722.57 
721.04 
727.69 
726.71 
726.39 
727.18 
725.83 
726.09 
725.64 
726.71 
725.29 
725 .79 
725.01 
725.64 
725.69 
725 .99 
726.92 
726.21 
725.68 
726.50 
725.97 
726.18 
725.88 
725.82 
725.33 
725.02 
724.61 
724.64 
724.94 
724.87 
726.61 
77:7.34 
727.58 
77:7.35 
727.01 
728.35 
729.24 
728.59 
728.05 
730.46 
730.70 
729.15 
729.26 
729.31 
724.93 
724.20 
723.89 
725.37 
724.86 
724.58 
723.15 

G 

Description 

GRID 126 MFA PES 109 
GRID 126 MFA PES 109 
GRID 126 MFA PES 109 
GRID 126 MFA PES 109 
GRID 126 MFA PES 109 
GRID 125 MFA PES 107 
GRID 115 MFA PES 107 
GRID 115 MFA PES 107 
GRID 125 MFA PES 107 
GRlD 125 MFA PES 107 
GRID 124A MFA PES 105 
GRID 1248 MFA PES lOS 
GRID 124C MFA PES 105 
GRlD 1240 MFA PES 105 
GRID 124F MFA PES 105 106 
GRID 123A MFA PES 103 
GRID 123B MFA PES 103 
GRID 123C MFA PES 103 
GRID 1230 MFA PES 103 
GRID 123E MFA PES 103 104 
GRlD 13A MFA PES 99 
GRID 13B MFA PES 99 
GRID 13C MFA PES 99 
GRID 130 MFA PES 99 
GRID 13E MFA PES 99100 
GRID 14A MFA PES 101 
GRID 148 MFA PES 101 
GRID 14C MFA PES 101 
GRID 140 MFA PES 101 
GRID 14E MFA PES 101 102 
GRID 122A:MFA PES 93 
GRID 1228 MFA PES 93 
GRID 122C MFA PES 93 
GRID 12m MFA PES 93 
GRID 122E MFA PES 93 94 
GRID 127A MFA PES 95 
GRID 127B MFA PES 95 
GRID 127C MFA PES 95 
GRID 1270 MFA PES 95 
GRID 127E MFA PES 95 96 
GRID 128A MFA PES 97 
GRID 128B MFA PES 97 
GRID 128C MFA PES 97 
GRlD 1280 MFA PES 97 
GRID 128£ MFA PES 97 98 
GRID J42A MFA PES 151 
GRID 142B MFA PES 151 
GRID 142C MFA PES 151 

GRID 1420 MFA PES 151 
GRID 142£ MFA PES 151 152 

··GRJD+5A-MFA-FES 149 
GRlD 158 MFA PES 149 
GRID 15C MFA PES 149 
GRlD 150 MFA PES 149 
GRlO 15E MFA PES 149 150 
GRID 136A MFA PES 25 
GRlD 136B MFA PES 25 
GRID 136C MFA PES 25 
GRID 1360 MFA PES 25 
GRID 136£ MFA PES 25 26 
GRlD4A MFA PES 113 
GRID 4B MFA PES 113 
GRID 4C MFA PES 113 
GRID 40 MFA PES 113 114 
GRID 4E MFA PES 113 

GRID 203A MFA PES 125 
GRID 2038 MFA PES 125 
GRID 2030 MFA PES 127 128 
GRID 203E MFA PES 115 126 
GRID 203F MFA PES 125 
GRID 203G MFA PES 125 
GRID 4A MFA PES 113 

GRI048 MFA PES 113 
GRID 1348 MFA PES 117 
GRID 134A MFA PES 119 120 
GRlD 134C MFA PES 117 
GRID 134 MFA PES 117 118 
GRID 134E MFA PES 117 
GRID 202A MFA PES 123 

GRID 2028 MFA PES 123 
GRID 202C MFA PES 123 124 

GRID 2020 MFA PES 123 
GRID 202E MFA PES 123 
GRID 5A MFA PES 121 
GRID 58 MFA PES 121 
GRID 5C MFA PES 121 
GRID 5D MFA PES 121 
GRID 5E MFA PES 121 122 
GRID3A MFA PES III 
GRID3B MFA PES III 
GRI03C MFA PES III 
GRID 3D MFA PES I II 112 
GRID 2A MFA PES 115 
GRID2B MFA PES 115 
GRID 2C MFA PES 115 
GRID 2D MFA PES 115 

GRID 2A MFA PES 155 156 
GRID 1A MFA PES 153 
GRID IB MFA PES 153 
GRID IC MFA PES 153 
GRID 1D MFA PES 153 
GRID IE MFA PES 153 154 
GRID 200A MFA PES 88 
GRID 200B MFA PES 88 
GRID 200C MFA PES 88 
GRID 2000 MFA PES 88 
GRlD 200E MFA PES 88 89 
GRID 6A MFA PES 77 
cruD 6B tviFA PES 17 

R£VISiONS _ OAT£S 

G 

H 

Number Northing 

2203 
2204 
2205 
2206 
2207 
2208 
2209 
2210 
2211 
2212 
2213 
2214 
2215 

2216 
2217 
2218 
2219 
2220 
2221 
2222 
2223 
2224 
2225 
2226 
2227 
2228 
2229 
2230 
2231 
2232 
2233 
2234 
2235 
2236 
2237 
2238 
2239 
2240 
2241 
2242 
2243 
2244 
2245 
2246 
2247 
2248 
2249 
2250 
2251 
2252 
2253 
225' 
225> 
2256 
2257 
2258 
2259 
2260 
2261 
2262 
2263 
2264 
2265 

1311953.31 
1311957.75 
1311949.9f 
1311920.21 
1311928.24 
1311942.67 
1311948.44 
1311939.75 
1311927.88 
1311930.81 
1311929.87 
1311942.80 
1311943.59 
IJ11957,16 
1311963.46 
1311950.21 
1311937.86 
1311933.50 
1311942.51 
1311953.54 
1311956.14 
1311968.29 
1311974.18 
1311984.72 
1311998.57 
1312003.60 
1312000.64 
1312013.40 
1312025.64 
1312033.70 
1312035.03 
1312039.97 
1312035.85 
1312005.21 
1311971.41 
1311978.29 
1311985.47 
1311989.40 
1312013.4(} 
1312032.06 
1312043.95 
1312038.83 
1311992.74 
1311999.06 
1312017.84 
1312044.11 
1312052.21 
1312051.71 
1312OS5.27 
1312066.60 
1312062.75 
1312030.79 
1312004.95 
1312009.56 
1312069.55 
1312078.54 
1312074.79 
1312059.35 
1312039.05 
1312035.96 
1312022.91 
1312019.22 
1312000.91 

-2266 '-'1312~.24 
2267 1312001.67 
2268 1312003.64 
2269 1311982.38 
2270 1311979.29 
2271 1311971.99 
2272 J311966.69 
2273 1311959.71 
2274 1311955.5 I 
2275 1311938.93 
2276 1311938.60 
2277 1311926.62 
2278 1311919.74 
2279 1311930.93 
2280 1311937.02 
2281 1311947.94 
2282 1311950.79 
2283 1311939.01 
2284 1311957.58 
2285 1311956.71 
2286 1311974.26 
2287 1311994.66 
2288 1312004.00 
2289 1311991.05 
2290 1311978.81 
2291 1311971.77 
2292 1311965.54 
2293 1311960.71 
2294 1311968.61 
2295 1311 955.42 
2296 1311945.80 
2297 1311959.34 
2298 1311962.06 
2299 1311973.33 
2300 1311967.80 
2301 1311955.03 
2302 1311966.59 
2303 1311977.90 
2304 1311967.12 
2305 1311953.11 
2306 1311948.67 
2307 1311968.57 
2308 1311959.99 

Gsa 
BY: 

RLB 

Basting 

3026645.10 
3026658.88 
3026657.17 
3026652.95 
302663357 
3026632.98 
3026642.71 
3026624.34 
3026630.46 
3026616.74 
3026622.94 
3026619.30 
3026613.19 
3026599.42 
3026606.48 
3026608.44 
3026613 .77 
3026609.25 
3026600.74 
3026586.03 
3026593.87 
3026595.22 
3026585.51 
3026580.19 
3026576.22 
3026573.55 
3026568.29 
3026561.27 
3026553.54 
3026546.07 
3026554.7S 
3026555.55 
3026569.10 
3026584.34 
3026599.23 
3026616.46 
3026622.44 
3026633.04 
3026610.45 
3026579.32 
3026585.54 
3026600.14 
3026642.22 
3026653.66 
3026631.47 
3026611.58 
3026610 . .54 
3026621.80 
3026632.42 
3026636.87 
3026646.77 
3026654.74 
3026662.82 
3026678.00 
3026657.40 
3026667.05 
3026674.00 
3026683. 10 
3026684.30 
3026696.87 
3026698.60 
3026690.38 
3026702.06 

- -3026708.88 
3026716.07 
3026722.03 
3026716. 89 
3026726.61 
3026724.34 
3026717.97 
3026733.71 
3026740.47 
3026737.04 
3026749.95 
3026751.46 
3026744.33 
3026718.36 
3026705.67 
3026707.88 
3026699.22 
3026696.03 
3026706.88 
3026690.67 
3026685.57 
3026664.75 
3026679.71 
3026659.41 
3026659.57 
3026672.06 
3026659.57 
3026661.03 
3026674.69 
3026681.68 
3026668.92 
3026672.31 
3026656.96 
3026649.47 
3026635.76 
3026641.49 
3026646.68 
3026637.71 
3026627.43 
3026637.21 
3026625.59 
3026615.04 
3026626.30 

RLB I DATE: Oc:oiw 28. lS98 

H 

I 

Elevation 

724.14 
724.79 
724.48 
725.36 
722.56 
722.85 
723.51 
721.70 
723.29 
723.37 
72358 
721.33 
720.31 
719.99 
720.91 
720.20 
720.62 
722.90 
720.79 
721.% 
719.60 
719.92 
719.14 
719.24 
718.66 
718.09 
717.85 
716.77 
715.44 
715.32 
715.59 
716.70 
716.14 
719.14 
72l.S7 
723.40 
723.55 
725.04 
721.62 
717.54 
718.53 
718.64 
725 .34 
725.37 
723.21 
719.32 
720.02 
719.75 
720.35 
721.02 
720.90 
723.64 
725.31 
725.46 
720.76 
721.48 
721.08 
723.34 
724.67 
726.46 
727.34 

726.60 
727.71 
727 .97 
728.43 
729.18 
728.12 
729.05 
727.93 
727.97 
728.24 
729.46 
728.43 
729.44 
728.31 
728.09 
726.D1 
725.52 
725 .92 
725.46 
725.32 
726. 13 
725.53 
725.28 
724.73 
724.93 
724.66 
724.94 
725.18 
724.87 
724.99 
715.23 
725.36 
724.92 
725.15 
724.8i 
724.52 
723.56 
723 .36 
724.50 
724.14 
723.29 
723.29 
722.29 
721.37 
722.88 

I 

Description 

o 
o 
on 
~ 
N 
o 

'" w 

GRID 6C MFA PES 77 
GRID 6£ MFA PES 77 

GRID 6F NiFXPES 77 78 
GRID MFA PES 90 

GRID7A MFAPES75 
GRID 7B MFA PES 75 
GRID7C MFA PES 75 
GRID 17A MFA PES 69 
GRID 17B MFA PES 69 
GRID 17C MFA PES 69 
GRID 170 MFA PES 69 70 
GRID 8A MFA PES 71 
GRID 8B MFA PES 71 
GRID 8C MFA PES 71 
GRID8D MFAPES71 

GRID 8£ MFA PES 7172 
GRID 18A MFA PES 67 
GRID 18B MFA PES 67 
GRID 18C MFAPES67 
GRID 180 MFA PES 67 

GRID 18E NJFA PES 67 
GRlD20A MFAPES27 
GRlD 20B MFA PES 27 
GRlD 20A MFA PES 28 
GRID20C MFA PES 27 
GRID 22A MFA PES 29 
GRID 22B MFA PES 29 
GRID 22A MFA PES 30 
GRID 22C MFA PES 29 
GRID 220 MFA PES 29 
GRID 140A MFA PES 31 
GRID 140A MFA PES 33 34 
GRID 140B MFA PES 31 
GRID 140A MFA PES 32 
GRID 1400 MFA PES 31 
GRID 140E MFA PES 31 

GRID 163A MFA PES 35 
GRID 163B MFA PES 35 
GRID 163A MFA PES 36 
GRID 163C MFA PES 35 
GRID 163A MFA PES 37 38 
GRID 1630 MFA PES 35 
GRID 164A MFA PES 39 
GRID 164B MFA PES 39 
GRID 164A MFA PES 40 
GRID 164C MFA PES 39 
GRID I64A MFA PES 4 1 42 
GRID 1640 MFA PES 39 
GRID 165A MFA PES 43 
GRID 1658 MFA PES 45 46 
GRID 145C MFA PES 43 

GRID 165A MFA PES 44 
GRID 1658 MFA PES 43 
GRID 16SC MFA PES 43 
GRID 176A MFA PES 47 
GRID 176AMFAPES4950 
GRID 1768 MFA PES 47 
GRID 176A MFA PES 5152 
GRID 1768 MFA PES 48 
GRID 176A MFA PES 53.54 
GRID 176C MFA PES 47 

GRID 1760 MFA PES 47 
GRID 166A MFA PES 55 

- GR1D-r66B"MFA PES'55 
GRID 166A MFA PES 57 58 
GRID 166A MFA PES 145 
GRID 166D MFA PES 55 56 
GRlD 166A MFA PES 59 60 
GRID I66E MFA PES 55 
GRID I66F MFA PES 55 
GRlD 167A MFA PES 61 
GRID 167A MFA PES 63 64 
GRlD 167AMFA PES 62 
GRID 1678 MFA PES 65 66 
GRID 1678 MFA PES 61 
GRID 167C MFA PES 61 
GRlD 201A MFA PES 91 
GRID 2018 MFA PES 91 92 
GRID 20IC MFA PES 91 
GRIO 20ID MFA PES 91 
GRID 20lEMFA PES 91 
GRID 137AMFA PES 85 
GRID 137B MFA PES 85 
GRID 137B MFA PES 85 86 
GRID 137C MFA PES 85 
GRID 1370 MFA PES 85 
GRID 138A MFA PES 83 
GRlD 138B MFA PES 83 84 
GRID 138C MFA PES 83 
GRID 1380 MFA PES 83 
GRID 16A MFA PES 81 
GRID 168 MFA PES 81 
GRID 16C MFA PES 81 
GRID 160 MFA PES 81 
GRID 16E MFA PES 81 82 
GRID 9A MFA PES 79 
GRID9B MFA PES 79 
GRID9C MFA PES 79 
GRID 90 MFA PES 79 
GRID 9E MFA PES 79 80 
GRID 138C MFA PES 83 
GRID 139A MFA PES 73 
GRID 139B MFA PES 73 
GRID 139C MFA PES 73 
GRID 1390 MFA PES 73 
GRID 139E MFA PES 73 74 
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IVa: ~01JUW@WO[)iJ~ 
MSE CORPORATION 
941 NORTH MERIDIAN STREET 
INDIANAPOUS, IN 48204 1061 
317 634-1COO 
317 634-3576 FAX 

SCALE: 1"-40' 
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Sample Locations Be Excavated Ar <e: ~ 

Building 153/154 

JOB No.: 121-2728 s.-tE"E ~ 

K 

J 

'" c: 

• , 

N 1 

.. 

N 

N 1 1 1 7 

p...IJc:::I> _: 1 of 1 



, , , , , 

Exrs-rTng SuIldIng 

Survey ConTrol PoTnT 
N :: 13/3062.727 

E = 3026621.456 
EJev :: 740.84 

, , 
, 
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, , 

, 
, , , , , , , , 
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, 

, - -, 

" , 

Eme gene.}' Slide 

'111---11"1 2001 

, , 

737 

ConcreTe Tunnel 

NODEICOORDINA IE UST 

=-<umbcr Northing Elsting Elev:;uion Descriplion ---- ------._--'000 131)028.12 30~6697A5 742.S2 Grid 96A MF." PES ~6J 2001 1313032.28 3026703.2.; 738.00 Grid 968 MFA PES 262 ::!OO2 1313032.26 3026711.80 737.57 Grid 96C MFA PES 162 :rX)J 1313010.06 30:6119.51 739.20 Grid 960 MFA PES 262 

"'''' 1313006.34 3026710.58 739.78 Grid 96E MFA PES 262 Z005 131J020.74 3026710. 10 738.70 Grid 96F MFA PES 262 26) '006 13 13037.98 3026716.65 738.46 Grid 97 A MFA P£S !S8 2007 I3lJO.W.13 3O~no.24 737.77 Grid 978 MFA PES ~8 !C08 1313017A1 3026723.21 743.03 Grid97C MFA PES 258 
'''''' 1313030.88 30261"'-5.27 740.S I Grid 970 MFA PES 25S 2S9 2010 1313036.67 3026739.6] 737.98 Grid 98A MF."- PES 256 :::'0 11 1313023.20 3026749.5 1 739.22 Grid 988 MFA PES 256 201 2 1313013.64 3026727.33 743.62 Grid 98C MFA PES :.56 201l 1313023.52 3026738.83 741.82 Grid 980 MFA PES 256 257 20 14 1313015.61 3026753.25 738.50 Grid 99A MFA PES 254 2015 1313005.70 3026759.70 738.88 Grid 998 MFA PES 254 2016 1313007.77 3026734.20 743.61 Grid 99C MFA PES 254 2017 1313008.09 3026749.33 740.87 Grid 990 MFA PES 254 ~Ol S 1313003.15 3026783.19 736.00 Grid lIlA MFA PES 243 244 

--
--, , , 

1 

, , 

, , 

, , , 
- --- -- - -- -

- -
• 

2007 

2010 -:'"38' .... , __ 
"7'39 ... " , 

7"0 , 

> 
'9, 

> , , , 

20/2 

2016 

1 

. , 

, , 
, , , 

, , , , 

2036 

Sur-vey 

N = 
E = 

ConTrol PoInT 8 
1:31.3085.339 

3026790.914 
E/ev = 735.49 

- - - - - - -

" WV 
'-Cl-_ 

, -

> \ \ 

~>" \ /', 
~ , 

0/5 

, 
i 

, i 

,J~ 
'. J , 

--' -- 20 4 

/ 

-' 
..... -! 20.35 

I 

, , 
, , 

, , , 
, 

2022 

, 

SCALE ,-:: 10' 

0' /0' 20' 

1 5011 $omples 

, ' , ' , ' , , 
, ' , ' , , 

Z019 131299:8.17 3026790.04 735.33 
2020 1312983.11 3026798.38 736.76 
2lill 131297(i.S6 30267\.13...54 736.06 
2022 1312986.65 3026776.53 736.06 
: 023 1312986.29 3026767.29 737.70 
2024 131 298.5.25 

Grid IIlB MFA PES 241 
Grid 112C MFA PES 245 246 
Grid 1120 MFA PES 241 242 
Grid tl2E MFA PES 241 
Grid 100A MFA PES 237 

~~~-:2037 
,. , I 

" '. I I " " 
1204 

12042 

, ' , ' , ' 

,- ----~ 
:::'025 
2026 
2021 
:2028 
:1:9 
:030 
':03 1 
2032 
2033 
2034 
: 035 
: 036 
2037 
2038 
.!OJ9 
!I}.:O 
:().q 
':042 
.!{)43 ,,.. 
:OJ.5 
~QJ6 

SC.4LE: 

3026754.01 743.01 Grid lOOB MFA PE S 237253 1312990.73 3026739.03 748.93 Grid lOOC MFA PES::m 
13129n.29 3026741.13 748.55 Grid 1000 MFA PES 237 
1312970.18 3026753.n 749040 Gcid 100E MFA PES 239 13129iu.2; :;026765.)2 744.04 Grid looF MFA PES 239241 
1312976.97 3026773.42 739.99 Grid lOlA MFA PES :39 
131 2962.09 J016nl09 740.20 Grid 101B MFA PES 239 
1312963.87 3026797.30 737.35 Grid lilA MFA PES 24 I 
131 2961.72 3026784.60 7]7.9] Grid 1128 MFA PES 241 
1312946.70 30"'...6775.65 739.28 Grid 114A MFA PES 2.19 
131~38.97 3026779.65 739.38 Grid 1148 MFA PES 249 
1l12938.38 3026765.05 739.37 Grid 114C MFA PES 249 !SO 1312937.27 3026747.00 739.rT Grid 1140 MFA PES 249 
1312927.22 3026750.73 738.67 Grid 114E MFA PES 249 
1312919.69 3026751.31 738.90 Grid 11I5A MFA PES 251 1312910.59 3026755.72 738.97 Grid [85B MFA PES 251 
1312925.74 3026nO.4[ 739.25 Grid l8Se MFA PES 251252 
1312932.58 3026782.30 739.30 Grid 1850 MFA PES 251 1312924.14 3026783.78 739.41 Grid 1 SSE MFA PES. 251 
1312946.23 3026747.52 740.88 Griq lOlA MFA PES 247 
1312953.06 3026764.38 740.41 Grid 1028 MFA PES ~47 
1312956.27 3026753.26 743.43 Grid 102C MFA PES 241248 1312966.08 3026746..54 746.97 Grid 102D MFA PES 247 

Mine Fill A 
Bu rtcHng 157 

LocaTIons & Excava~ed 

L oca1"ron.s Done June 

/. = /0' Joe No.: 121-4:359 SHEET "0.= I of 1 

" , 
" 

R£YISlONS Nfl DATES 
BY: 

GSS 

1-____________ • Q£CI<EIl BY' 

RLS) 

DATE: June 24, /999 

___ r-vey ConTr-ol PoInT 

N "" 1:312919. 28.3 
E = :3026818. 391 

£/ev "" 74/.28 

Mid-§tatl!§ 
-~~ EnGInEERinG 

350 E. New York St., Suite 300 
Indionopolis, IN 46204 
(317) 634-6434 Phone 
(317) 634-3576 Fax 



N"""'" 
1000 
1001 ,1m 
,ow 
W". 
"'" ,.,. 
1007 ,.,. 
'000 
.oJO 
Olt 
012 
013 
01< 
OIS 
016 
Oi7 

'" ll. 
no 
l21 
122 
123 .. 
" :lI ,. 
'" '1 

" 'J .. 
~ .. >, 
~ 

• 

N_ 
1313003.<49 
131299U9 
13129111.16 
131297 ... 17 
1312994." 
t312Sj7.03 
13I2.!IiU.32 
131:JC09.<t6 
131302.lA3 
1312999.&2 
131300&.75 
111J4J01.1l! 
131299".9$ 
1312917 .j() 

IJIl996.'" 
131291!O.41 
13 \2918.71 
l)\:97l.26 
1312969.18 
m:979.6.5 
1J1~ 

t31:l970.Z7 
t3U962..S5 
tJug.I.9.1ll 
1 31Z960.~ 
131:940.93 
\31~19 

!3t:9"'.J.1. 
!31:::g..o.zr 
!31l')47.JO 
13 l292!.15 
!31:m!M 
!31::7.!6.16 
13I:tSl.32 
131lmJl 
m.:92;'.04 
131:::9'"..&.15 
131~~ 

ExIsTIng SuTld 
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\ 
\ 
\ 
\ 
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\ 
\ 
\ ---

..-

\ 
\ 

..-

\ 
\ 

,--------//' 
Su,-v~ COl'iTr-ol POrnT 
N ,...,--1313062.727 

...... ~ = 3026621.456 

.,.,""" E/ev = 740.84 

STone 

I 
I 

I 
I 
I 
I 
I 

Dr,ve~ 

-' 
-' 

-' 

-' 
-' 

" -' 

\ 
I 
I 
I 
I 
I 

\ 
\ 
\ 
. \ 

\ 
\ 

lOis> 4 

\ 
\ 
\ 
\ 
\ 

\ 
\ 

1~~, 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 

002 \ 

\ 
\ 
\ 
\ 
\ 
\ 
\ 

\ 
\ 
\ 
\ 

\ 
\ 
\ 
\ 

-' 
-' 

\ :';>.--I.~ c>n~' r;" ! e\ 
undo-r'or s 

ExTs-tTng 

NODE.COOlilDINATE.LlST 

-. ...... ~ Duu:4w;icai 

lO266Z2.<3 m:IT Grid 117AWfAP!iS 121 ZZ2 
,.,....,.19 "." Grid 1118 WA PBS 217 
,.,...1.99 73851 Grid 117CWPAPBS n7218 

""""'-" ""ZZ Grid 117D MFA n!S 11' ZW _.00 
no.'" Grid 117EWf'Al'ES 117 ,.,....,'" 739." Gad l17Fl4FAPES 217 

3ID665il.oo 73Ul Grid 1170 WPA PES 217 
,.,... • .00 742.71 Grid to'lA MFA P!!S 229 
J026679.14 7.3.:34 Gad lO9Il WA PES Z29 
"","",.19 ,48.26 Grid 10llC MPA1'BS 229 

""",.52 ,<6.>3 Odd lO9D WPA PES 229 230 
3026657.42 7.1.73 Grid 10lA.)GIA.PfiS m 
JmNIT9:IT '46-10 Grid 1018 WFA PES m 
3026661.11 741.!2 Grid 10k: WPA PES m 

3026669.'" 743.81 Gdd 1" WA.PfiS m 228 
3O'l6663.45 741.90 Grid I(11A MfA P£S::z.5 

"""'.28 7.7.11 Grid 1078 MfA PES 225 
30266&7.61 74722 Gad 1l17CloIFA PES 225 
3Ol6667.49 74U2 Grid 1070 WPA PES 22:1 
302667'.70 744.16 Grid 1076 WI\. PES 22S 226 
3026660 .... 740.11 Grid KJ6A WA P£S 223 
Ja26691.13 749.11 GOd 106B WFA PBS m 
,.,..".,. 749.78 Grid 1000lCPAP!iSZZ3 
JO'l6666.71 "..s:l Grid 10CiD WA PES 223 
3Q2667S.IB 745.1.4 Grid IQ6EWAP£S 223224 

""""~'" 7J9.J3 Grid 1Q5A MFA l'6131 
."...,.'" 746.18 Grid 10m MFA r£S 131 - .... "..so Grid lOSCWA 1'ES 131 
J026693.51 '<4.so Grid 1050 MFA PI!S 231 m 
lO261<lU5 7"".31 GOd 104AlIIFAPI!S233 
3026711.$4 741-'2 Grid 1048 MFA PES 233 
mHR9m 740.10 Grid I04C WA PES 233 

""""""OIl 74$.66 Grid 1040 MFA PI!S 233 '234 
'"""""-D , .... <3 Grid lOlA MFA PES 235' 
J026717.913 746.9'1 . Grid 1038 WIIA PBS 23S 
3026T'.$.1-4 741.<t6 Gad 103Cl4FA P£S 23S 
3026716.78 741.34 Gad 1030 WA pes %!:5 
30267lS.61 746.0& Grid lO3B MPA PES 23S Z36 

REVlS10NS ,AKl DATES 

Mine Fill A 
SuTldTng 157 

-' 

GSB 

ExTsTTn9 8u7lorng 

Sur-vey Coni"r-ol PoInT 
N = 1.3 /2894.6A8 

E = 3026673.325 
Elev = 739.63 

Sample LocaTIons & ExcavcTed Ar-ea 

O r-fgTn cl LOccTFons Done May 6.1999 

1---------------1 C>£Cl<ED BY' 
RLB 

ALEI !'" = 10' JOB No.: 12/-4359 SHEET No.: I of I May 12. 19 99 

Concr-eTe Tunnel 

1/45 

S 

43 

Mid·States - ..... -
fnGlnffRlnG 

SCALE : I" = 10' 

0' 10' 20' 

1 SoTI Samples 

E xTs-rTng SuTldlng 

350 E. New York St., Suite 300 
Indianapolis, IN 46204 
(317) 634-6434 Phone 
(317) 634-3576 Fax 

Tol-res 1" _Crone 'MF A 
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I ,._------_. __ . __ ._---_. 

,,--,,uOO 

_-,l-l'(0 1 
1 

1004 
1 

350 E. Ne . York St.. Su; te :I 
Ind Io.ro.o.po I IS, IN 46ciH 
(317) 634-6434 Phone 
(317) 634-3576 ro~ 

1 07 
1 

,~ 

""" ,." 
''''' '''''' ''''' '''' ."" 
""" ''''' 1010 
1011 
1012 
1013 
1014 
1015 
1016 
1017 
1018 
1019 

"'" ,~, 

,= ,,,,, ,,,,. 
,~, 

''''' 1027 
1026 
,~, 

'''' 1031 ,= 
"" 9 1 3 ''''' 

OElS 1 3 10221 ~ 
1028 1 ... 1 

1:110Q" 1034, 
'J,,\ 1 Q:;l2 

1 
1031 

j 

1312825.41 
1312836.07 
1312620.62 
1312aoUl 
1312622.61 
IJI2MO.7fi 
13'218~.87 
1312813M 
1312801.26 
1312799.47 
1312781.71 
1312n2,1~ 

131 21~5,16 

1312782.0 
1312183.1 6 
1312775.13 
13127153.83 
13127!J3.1IO 
1312762.17 
1312763.39 
13127&8.73 
1312755.00 
1312743.56 
13127.a6.51 
13127$O.~ 
1312741.01 
1312753.18 
1312747.45 
1312736,18 
1312745.90 
1312730.05 
IJ127ZO.42 
IJ , 2n8.<U 
1312740.79 
1312T31 .1M 

.. -·-------·---··--1 

\' • 10' 

,. LO' 20' 

NODEICOORDINATE LIST 

...... , ...... "''''''''' 
3026140,45 724 .'9 GrId 1411A MFA PES 00II 
3026167.23 725 .• ' GrIi;I148B MFA PES 009 
3026174.55 726. 66 Grid 148e MFA PES OOg 
:J.026147 ,64 7243( Or'" 1480 MFA PES 009 
lD2615a.29 725.24 Gnd 148E MFA PES 010 
3026151.41 724.68 Gnd 147A MFA PES all 
3026155.41 724.12 Gnd 147BMFA PESOl1 
3026177.39 726.87 Gnd 147C MFA PES 011 
3026180.03 126.21 Grid 1 ~10 MFA PES 011 
3026185.31 725.44 Grid 147E MFA PES 012 
3026157.49 724.56 Grid 146A MFA PES 013 
3026161.118 724.24 Grid 146B MFA PES 013 
30261114.14 725.85 Grid 146C MFA PES 013 
30261".73 726.11 Grid 1460 MFA PES 013 
3026175.114 =.ro GrId 14liE MFA P ES 014 
3026ln.01!I "'.~ G nd 14SA MFA PES 015 
302611l8.03 =~ Gnd 1458 MFA PES 015 
3026110.15 724.1 4 Gnd 145C MFA PES 015 
3026166.12 724.35 Grid 1450 MFA PES 015 
3025119.69 72 5.11 G rid 145E MFA PES 016 
302&199.0.- 725.11 Gnd 41A MFA PES 017 
3026I~o.s5 725.72 Grid 41B MFA PES 017 
302fIl~.69 7Z5.47 GrId 41 C MFA PES 017 

""""" rn." GrId 410 MFA PESOH 
302«1196.45 =~ GrId 41 E MlFA PES 016 
3D2fi189.10 724.62 Gricl42A MFA PES 019 
30261804.56 724. 96 Grid 426 MFA PES 019 
3026172.26 724.03 Glid 42CMFAPES019 
3026177.51 724.13 Grid 430 MFA PES 01 9 
3026182.13 724.30 Glid 44E MFA PES 020 
3026119.17 724. 11 Gricll4-4A MFA PES 021 
30261!U.iII 724.04 Gild 144BMFAPES021 
3026212.61 724.15 Gricll44C MFA PES 021 
J028207.l0 725.39 Grid 1440MFA PES 021 
3026201.78 725.14 Grid 14-4E MFA PES 022 

Mine Fill A 
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MINE FILLA 
Sample Locations & Excavated Nea 

8eilding 158/159 

SCX..E:1 t" • .to' 

Fie!cwark 8/18/98 
FielC wcr!< 12 / i2 / 9a 

,Joe No.: 12: ' 2728 SHE::T NO.1 6 of 7 

REVISICNS N'() DATES 
OESIGNED BY' 

BY' 

Gsa 

BY' 

RLB 

RL8 

I I 
o 40' BO' 

LEGEND 

e MANHOLE 

FLATH 

X GROUND 

• GUARD POST 

~ SIGN 

+ SOIL BORING 

Mid·States 350 E. New York St., Suite 300 
Indionopolis, IN 45204 

DATE: Apru 13, 1999 

_ ...... -
EnGinEEflInS 

(317) 634 -6434 Phone 
(317) 634-3576 Fox 
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MINE FILL A 
8uilding 157 

JOB No.1 121-2728 

, 

.? 

REVISIONS HID DATES 

MDK 

I ICHE~ BY' 

SnEEr No.: 2 of 7 RLB DATE' JUNE 12, 1995 

Mid·States - ..... -
EnGlnffRln6 

350 E. New York St., Suite 300 
Indianapolis, IN 46204 
(317) 634-6434 Phone 
(317) 634-3576 Fax 
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MINE FILL A 
8uilCing :5.3/159 

5C).lS: j " • .iJ' ~ce No.: i21 -27 28 SHEZT NO.1 1 of 7 

REVlSlONS ~D OATES 
OESlG>EO BY' 

BY' 

MOK 

I I CHECl<E!) BY' 

RL8 

j I 
o 40' BO' 

Mid·States 
---=~mffR~l:':::n6 

OAT!: ";CNE 1995 

350 E. New York St. , Suite 300 
IndioncDolis, IN 46204 
(317l 634'0434 Phone 
(317) 63 4,3576 Fox 
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