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U.S. Environmental Protection Agency, Region V 
Waste, Pesticides, & Toxics Division 
Waste Management Branch 
Illinois, Indiana, and Michigan Section 
Attn: Ms. Carol Witt-Smith (DRP-8J) 
77 West Jackson Blvd. 
Chicago, IL 60604 

Dear Ms. Witt-Smith: 

Crane Division, Naval Surface Warfare Center (NAVSURFWARCENDIV 
Crane) submits for review two copies of the Draft Interim 
Measures Report (IMR) for Solid Waste Management Unit (SWMU) 
16/16 - Cast High Explosive Fill as enclosure (1). Also 
submitted for review and comment are two copies of the Draft IMR 
for SWMU 14/00 - Sanitary Landfill and Lithium Battery and 17/04 
- PCB capacitor burial/pole yard 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. 

Encl: 
(1) Draft IMR for SWMU 16/16 
(2) Draft IMR for SWMU 14/00 and 17/04 
(3) Certification Statement 

tj 
, Copy to: (w/o encls) 

.,--p~~ ADMINISTRATIVE RECORD 
~'COMNAVSEASYSCOM (SEA OOT) 
MK (Steve Downey) 
SOUTHNAVFACENGCOM (Code 1864) 



NSWC CRANE 
SWMU 16116 

DRAFT INTERIM MEASURES REPORT 
CAST HIGH EXPLOSIVE INCINERATOR BUILDING 

RESPONSE TO COMMFNTS 
February 1997 

Commentor: Adrienne Townsel Wilson, Code 1864 

Comment 1: 

Response 1: 

Comment 2: 

Response 2: 

Comment 3: 

Response 3: 

Comment 4: 

Response 4: 

Comment 5: 

Response 5: 

Page I, Executive Summary, 4th Paragraph, 2nd to Last Line 
Please change the word “ground water “to” “water”, since we are 
unsure of the source at this time. 

Changes have been made as requested. 

Page 3-2, Section 3.3.2 
State what the lead level was as well or refer to pertinent table where it 
may be found. 

Reader is referred to Table 3-2 for characterization results. 

Section 3.2.4 
What type of treatment was used for the arsenic? 

The text has been changed to . ..“disposed through the fuels blending 
program which is a form of recycling/reuse.” 

Section 3.3.3 
Middle of the paragraph. Add that removal was discontinued per 
NSWC after conferring with Southern Division. 

The change has been mcde as requested. 

Page 3-4 
Typo, change “were they were” to “where they were” 

“were” has been changed to “where.” 
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RESPONSE TO COMMENIS (Continued) 

February 1997 

Comment 6: Please identify locations of ASTs and slag/ash piles on a map 
(possibly Figure 3-l). 

Response 6: ASTs have been located on Figure 2-5; however, the ash/slag piles 
were widely spread throughout the southern portion of the fenced in 
area. Separate pile distinction could not be mapped. 

Comment 7: Page 5-1, Paragraph 3 
Insert “ROICC and” before “NSWC Crane personnel”. 

Response 7: The change has been made as requested, 

- 

- 
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RESPONSE TO COMMENTS (Continued) 

February 1997 

Commentor: James Hun-sicker 

GENERAL 

Comment 1: 

Response 1: 

Comment 2: 

- 

Response 2: 

SPECIFIC 

Comment 1: 

Response 1: 

Photocopies in the report and appendices are generally illegible, poor 
quality copies. The quality of these documents should be improved as 
available. 

The quality of the documents has been improved when available. 
Some documents have poor quality originals such as faxes and copies 
of colored forms, and field documents. 

If the report writers desire to abbreviate trichloroethene, NSWC Crane 
prefers to use “trich” as oppose to TCE. Sax’s Dangerous Properties 
of Industrial Materials (by Richard J. Lewis, Sr.) References TCE as 
1,1,2,2-tetrachloroethane, and although other references may use 
TCE as a synonym for trichloroethene, Sax’s is most widely used. 

Trichloroethene will be used throughout the document, 

Page I, Executive Summary, Paragraph 5 
If the Interim Measures (IM) work was completed July 12, 1996, why 
did it take five months to receive the Internal Draft IM Report? The 
Part B Permit requires submittal of the IM report within 180 days after 
completion of the work. Since, the reports must first undergo an in- 
house review for adequacy prior to NSWC Crane’s submittal to the 
U.S. EPA, such a late submittal does not allow time for review, rewrite, 
and submittal of a Draft Report. As such, NSWC Crane is forced to 
request an extension from the US. EPA for the report submittal. 

Field activities concluded on three different SWMUs at the same time 
(7112196): SWMU 16/16, SWMU 24/00A and B, as well as SWMU 
25/07D. Shortly after they had been completed, two more SWMUs 
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RESPONSE TO COMMENTS (Continued) 

February 1997 

were ending: SWMU 14/00 (9/I l/96) and SWMU 26/06D (9/l l/96). 
Therefore, MK essentially was required to produce five IM Reports in 
the same time frame. This backlog required significant effort, not only 
of the technical writers, but on the analytical data verification and 
validation personnel as well. In an effort to prevent a delay, MK 
outsourced the generation of several IMRs to Jacobs Engineering. 
Unfortunately, the effort was not effective for the SWMU-16/16 IMR as 
the internal draft reveived was of poor qualilty and behind schedule. 
As a lesson learned, MK will not utilize other resources for technical or 
schedule critical documents in the future. 

Comment 2: Page 2-1, Section 2.1 

4 Paragraph 1 
I. Rewrite for clarity: “NSWC Crane also supports the Crane 

Army Ammunition Activity (CAAA), which is responsible for 
production... 

- 

ii. Rewrite for clarity: “...75 miles south of Indianapolis, Indiana, 
as shown in Figure 2-l The site provides...” 

b) Paragraph 3: 
“The visibly stained surface and drainage ways are shown in 
Photographs 3 through 7.” Rewrite to clarify that these are not 
associated with the sumps. The introduction of the drainage 
ways, as well as the next sentence is rather abrupt, and it’s 
difficult to follow that these are separate elements of the overall 
project. 

Response 2: a) I. Paragraph 1 has been rewritten as requested. 

ii. This sentence has been rewritten as requested. 

b) Section 2.1 has been subdivided into three sections for clarity: 
1) washout activities 
2) incineration I, and 
3) ASTs. 
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RESPONSE TO COMMENTS (Continued) 

February 1997 

Comment 3: Page 2-1, Section 2.2, Paragraph 2 
Elaborate on the facility drainage. The reader does not necessarily 
have access to the basin map, therefore, “Basin Iv” is somewhat 
meaningless. Furthermore, NSWC Crane does not directly drain to the 
East Fork cf White River. 

Response 3: Additional drainage information has been added. The drainage basin 
map, Figure 2-4, has also been added for clarity. 

Comment 4: Page 2-3, Figure 2-l 
Please provide a higher quality map for the draft and final reports, 

Response 4: Higher quality maps have been added. 

Comment 5: Figure 2-2 
Please provide a higher quality map for the draft and final reports, For 
clarity, remove references to other solid waste management units 
(SWMUs), and only include the relevant SWMU. Label this and all 
figures with the appropriate page number. 

Response 5: An improved map without reference to other SWMUs has been 
provided. Page numbers have been added to the 11” X 17” figures 

Comment 6: Page 3-1, Section 3.0, Table 3-1, & Appendix D 
a. Explain the numbering rational for the samples 
b. Explain any missing sample numbers 
C. Explain why samples 053 - 066 were taken before 23A. 
d. The table is backwards in the report (i.e., Page 3-6 should be 3-7 

and vice versa) 
e. Correct the dates for samples 16116 - TB09 - 11. 
f. Sample 16/16-001 is listed twice. 

9. For samples 013 - 020: why were only two volatiles were reported 
for 8240? 

h. For sample RB*: methods 7470,6010, 8080,8270, 8140,8150, 
and 8280 were ran, but not listed in the table. Also, 8260 was 
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RESPONSE TO COMMFNTS (Continued) 

February 1997 

I. 
j. 

k 
I. 

m. 

n. 

0. 

P. 
q. 

r. 

S. 

Response 6: a. 
b. 
C. 

h. 

i. 

i 
k. 

ran, not 8240. 
What is “200 series” as listed for samples RB8 and 040? 
For sample 040: methods 6010 and 353.3 were ran, but not listed 
on the table. Also, 8260 was ran, not 8240. 8240 listed twice, 
once as “88240”. 
Where is RB9? 
For RBIO: methods 353.3, 7470, and 8260 were ran but not listed 
in the table. 
For samples 046 - 066: methods 8080 and 8260 were ran but not 
listed in the table. 
For RBI 1: methods 6010 and 353.5 were ran but not listed in the 
table. Also, 8260 was ran, not 8240. What is “NPEDS” (besides 
a misspelling of NPDES)? 
Where is RB12? 
Where is sample 31A? 
Some data sheets Appendix D are illegible, especially sample 
numbers. 
Check all samples for which method 8240 is listed. These are 
probably 8260. 
Where are samples 39A - 43A? 

Samples for SWMU 16/16 are sequentially numbered. 
There are no missing sample numbers 
Samples 023A through 039A are samples at a depth of 12” to 18” 
at the same location as Samples 023 through 039, and were 
collected at a later date. 
The table has been corrected. 
The dates have been corrected. 
The sample listing has been corrected. 
Trichloroethene and tetrachloroethene were the two potential 
volatiles of concern. Primary concerns for the ash piles were 
metals. 
The table has been corrected. The COC was in error. The actual 
method was 8260 per Table 4 of the SAP. 
The 200 series has been replaced with the applicable EPA 
SW846 Method actually performed. 
Table has been corrected; also see response to comment 6h. 
Rinse blank 9 was collected with SWMU 24 samples. 
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RESPONSE (Continued) 

February 1997 

I. 
m. 
n. 
0. 

P. 

q. 
r. 
s. 

Table has been corrected. 
Table 3-l has been corrected. 
Table 3-1 has been corrected; also see response to comment 6h. 
RB 12 corresponds to SWMU 23/00 samples. 
Sample 31A was not collected as Sample 31 lead levels met the 
cleanup criteria. 
Higher quality copies have been inserted where available. 
See response to comment 6h. 
Samples 39 through 43 did not require resampling. Samples 039, 
042, and 043 were waste characterization samples. Sample 
041was a field screening sample and sample 040 met the lead 
cleanup criteria and was not resampled. 

Comment 7: Page 3-1, Section 3.1.4, Paragraph 2 
“These sample locations are marked on Figure 3-l”. This statement is 
not made for Sections 3.1 .I, 3.1.2 or 3.1.3 (consistency). Consider 
moving references of Figures 3-l to Section 3.1. 

Response 7: With the exception of a few characterization samples, only 
confirmation sample locations have been surveyed and are shown on 
Figure 3-l ; and, therefore, is not referenced in Section 3.1, Site 
Characterization. 

Comment 8: Page 3-2, Section 3.2 
During administration of the sampling and analyses there was some 
confusion over what were and what were not TCLP analyses. This 
confusion may have been carried into this report. For example, 
Section 3.2.1 references sample 16/16-001 and compares the 
resultant lead analyses to the RCRA TCLP limit. Sample 001 appears 
to be a total metals analysis as the Inorganic Analysis Data sheet 
gives no indication that 001 was TCLP. Verity and rewrite Section 3.2. 

Response 8: Sample 16/I 6-001 results, showing high levels of total lead which 
would infer a TCLP level in excess of 5 p/l based on the generally 
accepted approximation of 2O:l ratio for soils (total lead to TCLP 
levels). The text has been revised for clarity. 
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RESPONSE TO COMMENTS (Continued) 

February 1997 

Comment 9: Page 3-2 - 3-3, Section 3.0 
More information is needed on why each sample was taken and the 
rationale for the choice of analyses. 

Response 9: Additional text has been added to provide rationale for choice of 
analyses. 

Comment 10: Page 3-2, Section 3.2.4 
a) Delete the last statement pertaining to the wastes being landfilled 

off-site, as this is covered under Section 3.3.4. 

b) Provide more information to document how you knew the soils 
were contaminated with petroleum products. 

Response 10: a) The last sentence has been deleted, as requested 

b) Documentation has been included, as requested 

Comment 11: Page 3-2 - 3-3, Section 3.3 
Please include dates of removal and disposal activities. Create an 
easy to follow time-frame of actions. 

Response 11: Dates and transporters have been added to the text for clarity. 

Comment 12: Page 3-2, Section 3.3.1 
Need more detail on the absorbent materials and exact quantities. 

Response 12: Additional details have been added. 

Comment 13: Page 3-4, Section 3.5 
Change reference in Paragraph 1 from Table 3-2 to Table 3-3. 

Response 13: Reference to Table 3-2 has been changed to 3-3. 
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RESPONSE TO COMMENTS (Continued) 

February 1997 

Comment 14: Table 3-3 
a) TWI - missing last digit of manifest numbers. 
b) For the ASTs, because faxed copies were used, the truck I.D. 

numbers used to manifest the waste were covered by fax dates 
and time information. Please make changes to the manifest 
numbers so they can be cross referenced with the copies of 
manifests which were sent to the disposal facility (see Appendix 
0. 

Response 14: a) Table 3-3 has been reformated to show last digit of manifest 
numbers. 

b) New copies of the final UST Disposal Notification Forms have 
been obtained and are attached. 

Comment 15: Appendix C 
Correct numerous grammatical and spelling errors in the photograph 
descriptions. Also use a consistent font for the descriptions. 

Response 15: Photograph descriptions have been changed as requested 

Comment 16: Pages 4-l - 4-2, Section 4.2 
There is a duplication of information, concerning sample results, 
between Sections 3.2, 3.3 and 4.2. Rewrite so that analytical results 
and information is presented in its entirety in one section. 

Response 16: Analytical results which pertain to actions taken or to be taken are 
discussed in Section 3.1, 3.2 and 3.4 Site characterization, Excavation 
and Removal, and Waste Characterization and Disposal, respectively. 
This allows the reader to understand the cause of the action. 
However, Field and Laboratory Quality data verification and validation 
is discussed in Section 4.0. 

Comment 17: Section 4.4 and Appendix D 
a) Sample results generally are not qualified to indicate 

contamination in the associated blank. 
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b) 
4 

4 
6 
9 

Response 17: a) 

b) 

4 

4 

e) 
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RESPONSE TO COMMENTS (Continued) 

February 1997 

Missing any indication of RB09 and RB12. 
Missing RB associated with samples 039 - 045, 063 - 069, 001 - 
0021,079 - 084. 
TB missing associated with samples 041 - 069 and 44A. 
Explain what and where are TBs 06 - 08. 
TB missing associated with 001 - 038. 

Organic sample results (other than nondetects) have been 
flagged with “B” flags when corresponding method blanks had 
compounds detected. 
Although collected on the same days as SWMU 16 samples, 
rinse blanks 09 and 12 were collected for areas 24 and 23, 
respectively; and correspond to the samples in those areas. 
No RB associated with 001-004, 013-021, 039, 042-045, 067- 
069, 079-084, 044A because they are waste characterization 
samples. No RB associated with 005012, 041 because they are 
field screening. RB8 corresponds with 022-040, 042-043. RBIO 
corresponds with 063-066. 
No TB for 041 because it is field screening. No TB for 042, 043 
because the trip blanks for this day correspond to area 24/00. 
No. TB for 044-068 because they did not request volatile analysis 
for these samples. 
24/00-TB6, 24fOO-TB7, and 26/08D-lB8 are associated with 
other areas of Crane. 
No TB was taken to correspond with 001-004 (waste 
characterization samples), 005-012 (field screening samples), 
013-021 (waste characterization samples), and no volatile 
analyses were requested. TB5 corresponds to samples 022-038 
and 040, all collected on 10/13/95. 

Comment 18: Pages 4-2 - 4-3, Section 4.4.1 
4 Paragraph: Clarify for the reader which samples are control 

samples and what field samples are associated. A table 
comparing results is recommended. 

b) Paragraph 3: Summarize the results of the duplicate analyses 
with respect to the precision criteria. 
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RESPONSE TO COMMENTS (Continued) 

February 1997 

Response 18: a) Field quality control samples are listed in Table 3-1, and results of 
these are discussed in the text of Section 4.4.1. Text has been 
added to Section 4.4.1 for clarity. 

b) Text has been revised as noted to summarize the results of field 
duplicate precision. 

Comment 19: Page 4-1, Section 4.2.1.2, Paragraph 2 
Typographic error: “The liquids was were subsequently resampled...” 

Response 19: The text was revised and the sentence was removed. 

Comment 20: Page 4-3, Section 4.4.2 
a) 

b) 

4 

Response 20: a) 

b) 

Paragraph 2: Note that field duplicates are used to measure 
precision for the field, and calculation of Relative Percent 
Differences and Relative Standard Deviations for three or more 
replicate samples are used to measure precision for the 
laboratory. Please address. 
Paragraph 3: Accuracy is also based on adherence to holding 
times, and determination of percent recoveries. Please address. 
Paragraph 4: 
I. For consistency, define representativeness 
ii. Separate out the discussion of comparability into another 

paragraph. 
ii. Discuss completeness in a separate paragraph with more 

information on what and how. Include objectives. 

The statement in the text is correct; and precision, based largely 
on precision between duplicate laboratory control spikes and 
duplicate sample matrix spikes, has been addressed in the text of 
Section 4.4.2. Field duplicates being used to measure precision 
for the field has been addressed insection 4.4.1. 
The statement in the text is correct. Percent recoveries are 
reviewed when “evaluating the results of quality control samples 
such as matrix spikes, analytical surrogates and laboratory 
control spikes.” 

11 



RESPONSE TO COMMENTS (Continued) 

Fehary 1997 

c) i. Paragraph on representativeness was added. 
ii. Comparability was discussed in a separate paragraph. 
III. Completeness was discussed in a separate paragraph 

Objectives are detailed together for all QC items. 

Comment 21: Typographical error: “...at a level that required treatment es and 
disposal.” 

Response 21: The word “as” has been deleted. 

Comment 22: Appendix E 
aj Put documents in order by date. 
b) Only one certification of disposal included. Include all certificates 

of disposal. 

Response 22: a) The documents have been placed in order, by date. 
b) The WI certificates of disposal have been included 
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EXECUTIVE SUMMARY 

Voluntary Interim Measures were conducted at SWMU-16/16. the Cast High Explosive/Incinerator Building 
146 area, NSWC Crane, Crane, Indiana, in 1995 and 1996. The original objectives were to sample, 
remove, and dispose of sludge from the east and west sumps; clean the sumps; excavate and remove the 
slag/ash piles; sample the remaining soils; backfill; and restore the site. The work scope was later 
expanded to include removal of three above ground storage tanks (AST) and associated contaminated 
soils. 

The sludge was removed from the east and west sumps and properly disposed of. The sumps were 
thoroughly cleaned using a high pressure low volume wash system and the decontamination fluid was 
sampled for verification of the sump walls and floor cleanliness. The slag/ash piles were excavated, 
containerized, and disposed of. Three ASTs, their supports, and the petroleum impacted soils were also 
removed and disposed of. Confirmation sampling was conducted in the slag/ash pile areas, the former 
AST areas, and other areas of excavation. Based upon the confirmation sample results, additional soil 
was excavated and disposed of. The additional excavation included locations outside of the fenced area 
of SWMU-16/16 where incinerator ash/slag was previously deposited. 

A total of 476.4 tons of waste from the slag/ash pile excavations were transported off-site for 
treatment/disposal as a lead-contaminated waste. The east sump contained 22.8 tons of material which 
was transported off-site for disposal/treatment as a lead-contaminated waste. Approximately 150 tons of 
diesel contaminated soil was transported off-site for disposal to a licensed landtill as a special waste. 
Approximately 37 tons of sludge containing trichloroethene from the west sump was transported off-site to 
a licensed incinerator, and 1,925 gallons of water and wash water containing trichloroethene from the 
sump was also transported off-site for treatment. 

Sample analysis results of the soil in the excavations indicates that the soil at SWMU-16116 presently 
contains lead concentrations above the interim cleanup levels. However, the source of contamination has 
been removed, and, therefore, the IM has met the requirements and objectives of the work plan for 
SWMU-16/16. It is recommended that additional evaluation be performed to determine the potential risk 
to human health and the environment at SWMU-16/16. In addition, work beyond the scope of this Interim 
Measure is underway at SWMU-16116 to investigate the source of trichloroethene-contaminated water and 
will be discussed in the Interim Measures Report for Delivery Order 0027. 

The SWMU Acceptance and Turnover statement is dated July 12, 1996, and reflects the final inspection of 
SWMU-16/16 by Naval Surface Warfare Center (NSWC) personnel. 

NSWC CRANE 
SMWU 16/16 
Interim Measures Report 02124197 



TABLE OF CONTENTS 

VOLUME 1 

SECTION 

EXECUTIVESUMMARY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

ACRONYMS AND ABBREVIATIONS 

1.0 INTRODUCTION ,....,,..........,.................................... 

2.0 ;,I:’ BACKGROUND 
SITE DESCRIPTION .............................................................................................................. 

;j 

2.1 .I Hig,h Pressure Washout Activities And Burldmg Sumps .................. 2-1 
;:I; lncmeratron Of Sm, alI-prma Arnm~~nit~ 2-1 _...._, ..... .._ .. :-ion .............................. 

Aboveground Storaoe . .--.-.-,-Tank s .................................... ..2- 1 
2.2 ENVIF 7ONMENTAl LSETTING .......................................... ..2- 1 

.,.... iv 

. . . ..I-1 

3.0 TYRKEXECUTION ..... ........ 
;.I;: CHARACTERIZATION : 

...................................................................................................... East Sump Charactenzatron 
3.1.2 West Sump Characterization .............................. 
3.1.3 Slag/Ash Pile Characterization ............. .: .............. 
3.1.4 Above Ground Storage Tank Contents Charactenzatron ........ 

3.2 EXCAVATION AND REMOVAL .................................. 
3.2.1 East Sump. ........................................... 
3.2.2 West Sump ........................................... 
3.2.3 Slag/Ash Piles ......................................... 
3.2.4 Above Ground Storage Tanks ..... : ....................... 

3.3 RECONSTRUCTION AND RESTORATION ........................ 
3.4 :,4STE CHARACTERIZATION AND DISPOSAL 

EastSump,. ........ ..... ................................................. 
3.4.2 West Sump ........................................... 
3.4.3 Slag/Ash Piles ......................................... 
3.4.4 Above Ground Storage Tanks ............................. 

....... 3-1 
....... 3-l 
....... 3-l 
....... 3-l 
....... 3-1 
....... 3-2 
....... 3-2 
....... 3-2 
....... 3-2 
....... 3-3 

... 3-3 
....... 3-4 
....... 
....... z 

.......... 2 

....... 3-5 

4.0 SAMPLING, ANALYSIS AND QUALITY CONTROL, ........................ 
4.1 SAMPLING PROCEDURES .................................... 
4.2 SAMPLE COLLECTION ........................................ 

4.2.1 Characterization Sampling ............................... 
4.2.2 Confirmation .......................................... 

4.3 SAMPLE ANALYSES .......................................... 
4.4 DATA QUALITY CONTROL ......................... ........... 

4.4.1 Field Quality Control .................................... 
4.4.2 Laboratory Quality Control ............................... 

....... 4-1 

... 4-1 

....... 4-1 
....... 4-1 
....... 4-1 
....... 4-1 

4-l 
. . . ...4-1 

4-2 

5.0 SUMMARY AND CONCLUSIONS ..................................... 5-1 

6.0 REFERENCES .................................................... 6-l 

LIST OF TABLES 

TABLE 

3-l SAMPLE COLLECTION SUMMARY 

3-2 CHARACTERIZATION SAMPLE RESULTS. 

EAY 

3-7 

3-9 

NSWC CRANE 
SMWU 16116 
Interim Measures Report ii 02/24/97 



LIST OF TABLES (continued) 

3-3 WASTE DISPOSAL SUMMARY ................................................ 3-14 

3-4 CONFIRMATION SAMPLE RESULTS ........................................... 3-16 

3-5 BACKGROUND/BACKFILL SAMPLE RESULTS ................................... 3-28 

4-1 ANALYT’ES WITH REPORTING LIMITS EXCEEDING THE INTERIM CLEANUP LEVELS ... 4-4 

LIST OF FIGURES 

FlGURE 

2-1 VICINITY MAP OF NSWC CRANE 

2-2 LOCATION OF SOLID WASTE MANAGEMENT UNIT 16/16 

2-3 SWMU-16/16, CAST HIGH EXPLOSIVE/INCINERATION BUILDING 146 AREA 

2-4 NSWC CRANE SURFACE DRAINAGE BASIN MAP 

2-5 SWMU-16/16 DRAINAGE PATHWAYS 

3-l SAMPLE LOCATIONS 

Ft?lGE 

2-3 

2-4 

2-5 

2-6 

2-7 

3-6 

APPENDIX 

LIST OF APPENDICES 

PAGE 

A APPROVALS, PERMITS AND REGULATOR INFORMATION .............. 

B NAVY/REGULATORY CORRESPONDENCE ........................... 

C PHOTOGRAPHS ................................................. 

VOLUME 2 

D ANALYTICAL RESULTS ............................................. 

E MANIFESTS, DISPOSAL INFORMATION ............................... 

F QAIQC DATA ..................................................... 

A-l 

B-l 

C-l 

D-l 

E-l 

F-l 

NSWC CRANE 
SMWU 16/16 
Interim Measures Report iii 02124197 



ACRONYMS AND ABBREVIATIONS 

AErul 

E? 
CFR 
cot 

DRMO 

IDEM 

IiR 

ZSK 
MS/MD 

NAVFACCENGCOM 
NSWC 

QAPP 
QCP 

RCRA 
RFI 

SAP 
SWMU 

USEPA 

mglkg 
mgll 
ug/kg 
ugll 

NSWC CRANE 
SMWU 16/16 
Interim Measures Report 

American Environmental Network, Inc 

Crane Army Ammunition Activity 
CompuChem Environmental Corporation 
Code of Federal Regulations 
Chain of Custody 

Defense Reutilization and Marketing Office 

Hazardous and Solid Waste Amendments 

Indiana Department of Environmental Management 
Interim Measure 
Interim Measures Report 

Morrison Knudsen Corporation 
Matrix Spike 
Matrix Spike/Matrix Duplicate 

Naval Facilities Engineering Command 
Naval Surface Warfare Center 

Quality Assurance Project Plan 
Quality Control Plan 

Resource Conservation and Recovery Act 
RCRA Facilities Investigation 

Sampling and Analysis Plan 
Solid Waste Management Unit 

United States Environmental Protection Agency 

milligram per kilogram 
milligram per liter 
microgram per kilogram 
microgram per liter 

iv 02/24/97 



1.0 
INTRODUCTION 

Morrison Knudsen Corporation (MK) was contracted by the Southern Division (SOUTHDIV), Naval 
Facilities Engineering Command (NAVFACENGCOM), under Contract #N62467-93-D-1106, Delivery 
Order #0009, Statement of Work #007, to remediate Solid Waste Management Units (SWMUs) at Naval 
Surface Warfare Center (NSWC) Crane, Crane, Indiana. This Interim Measures Report (IMR) 
summarizes the construction and environmental tasks associated with sampling, excavation and disposal 
of materials from SWMU-16/16, Cast High Explosive/Incinerator Building. 

Promulgation of the United States Environmental Protection Agency’s (USEPA’s) regulatory program 
under the Resource Conservation and Recovery Act (RCRA) provided the impetus to identify and control 
environmental contamination from past practices at NSWC Crane. On December 23, 1989, the EPA 
issued the federal portion of the final RCRA Part B permit for NSWC Crane to the US Navy and issued the 
permit renewal for a period of five years on July 31, 1995. This permit contains both the Federal permit 
conditions and the State permit conditions which were issued separately by the State of Indiana RCRA 
program. It establishes the Hazardous and Solid Waste Amendment (HSWA) Corrective Action 
Requirements and Compliance Schedules for NSWC Crane, obligating the US Navy to perform RCRA 
Facility Investigations (RFls) at 30 SWMUs, to conduct Corrective Measures Studies and to implement 
corrective measures if needed. Voluntary interim measures were performed at SWMU-16/16. 

MK provided project management, construction management, scientific, environmental, health and safety 
oversight, and quality control oversight services for this project. MK’s primary subcontractor, US Tech, 
provided excavation, removal and disposal, and backfilling/restoration services. American Environmental 
Network, Inc., (AENI) and CompuChem Environmental Corporation (CEC) provided analytical services 
under contract to MK. 

MK prepared the following project documents which describe the procedures to be used in execution of 
the voluntary interim measure (IM) at SWMU-16/16: 

. Work Plan and Task-Specific Health and Safety Plans for SWMUs 16116 and 24100, Revision B, 
as amended, dated August 18. 1995, (MK, 1995a). 

. General Project Plans for interim Measures Cleanup, Revision C, August 18, 1995, consisting of 
the following plans: 
. Qua/ify Control P/an, Rev. C. August 18, 1995. (MK, 1995b) 
. Quality Assurance Project Plan, Rev. C. December 29, 1995, (MK, 1995~) 
. Waste Management P/an, Rev. C, August 18, 1995, (MK, 1995d) 
. Sampling and Analysis Plan, Rev. C, August 18, 1995, (MK, 1995e) 
. Environmental Protection P/an, Rev. C, August 18, 1995, (MK, 19950 

The target cleanup levels for this IM were taken from “RCRA Corrective Action Guidance Human Data 
Quality Levels for RF/ Frojecfs,” June 18, 1994, (USEPA, 1994) as site-specific risk based cleanup levels 
have not been developed for NSWC Crane. The target cleanup levels are discussed in Section 3.1, 

MK received approval of the Work Plan for SWMUs 16116 and 24/00 on September 18, 1995. A copy of 
the Work Plan approval is provided in Appendix A. After the Work Plan was approved by the Navy and 
Regulators, the Navy issued a Technical Directive to add the removal of three above ground storage tanks 
(ASTs) and petroleum product contaminated soils to the interim measure. A copy of the technical 
directive correspondence is provided in Appendix B. A Work Plan Addendum was not prepared for the 
additional work. 
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2.0 
SITE BACKGROUND 

2.1 SITE DESCRIPTION 

NSWC Crane consists of 62,463 acres located approximately 75 miles south of Indianapolis, Indiana, as 
shown in Figure 2-I. The site provides support for equipment, shipboard weapons systems, and 
ordnance. NSWC Crane also supports the Crane Army Ammunition Activity (Cm), which is responsible 
for production and renovation of conventional ammunition, as well as storage, shipment, demilitarization 
and disposal of conventional ammunition. 

The Cast High Explosive/Incinerator Building area is located in the north central part of NSWC as showii 
on Figure 2-2. Building 146, situated along Highway H-307: was the site for cast loading of explosives into 
projectiles, pressure washing of five-inch projectiles filled wrth explosives, and the demilitarization of small- 
arms ammunition by incineration. 

2.1.1 High Pressure Washout Activities And Building Sumps 

Prior to 1976, the generated waste water from the washout activities was discharged to a storm drain with 
release to a ditch and ultimate transport to Boggs Creek. Potential soil contaminants from loading and 
washout activities were TNT, RDX, HMX, Composition A, Composition B, and ammonium picrate (NUS. 
1992). Two sumps, measuring 13 feet long by seven feet wide by seven feet deep each are located at the 
northeast and northwest corners of the building as shown in Figure 2-3. The tops are covered with 
wooden slats as shown in photographs 1 and 2 in Appendix C. These sumps are believed to have been 
used as settling basins fed by the discharge lines from the building floor drains receiving waste water from 
the washout activities. 

2.1.2 Incineration Of Small-arms Ammunition 

Beginning in approximately 1967, demilitarization of small-arms ammunition was accomplished by three 
incinerators located adjacent to Building 146. In 1988, the incinerators were disassembled and removed 
in preparation for new future incinerators. Incinerator ash/slag was previously stored in piles near Building 
146; however, there is no known specific ash pile location. Ash was likely dispersed and blown to other 
areas, most notably to the southeast, south, southwest, and west of the incinerator bays (NUS, 1992). 
Based on visual observations of stained sorl, migration of ash appears to also have occurred by way of the 
runoff drainage ways. Photographs 3 through 13 show the drainage ways, stained and barren soil 
surfaces, and ash/slag piles. 

2.13 Aboveground Storage Tanks 

Three aboveground storage tanks were present south of the incinerator bays. These tanks stored No. 2 
fuel-oil used to fire the incinerators. The ASTs were two IOOO-gallon and one 250-gallon diesel tanks and 
were supported on concrete saddles or metal supports. The ground surface in the vicinity of the tanks 
was covered with gravel. Waste oil was likely burned as fuel in the incinerators at Building 146 
(NUS1992). The surrounding surface soil and gravel was visibly stained as shown in photograph 14. 

2.2 ENVIRONMENTAL SE-I-UNG 

The topography of NSWC Crane consists of flat to gently rolling terrain dissected by numerous well- 
defined drainage channels. Surface elevation ranges from approximately 470 feet at the drain exiting the 
southern boundary of Crane to 860 feet on a ridge in the west-central portion of the facility. Ridge crests 
generally lie at elevations of 750 to 800 feet (NEESA. 1983). Building 146 occupies an upland area at 
NSWC Crane. The topography of the upland area is essentially level at an approximate elevation of 763 
feet. The relatively level area in the vicinity of Building 146 is in sharp contrast to the steep slopes east, 
south and west of the building. Elevation changes on the adjacent slopes average 150 feet vertical 
difference per 1,000 feet in the horizontal direction, Bottom elevations in the ravines adjacent to the 
Building 146 area are approximately 600 feet (NUS, 1992). 

The surface drainage at NSWC Crane has formed a dense, dendritic pattern throughout the installation. 
Four drainage basins have been identified at Crane. SWMU-16/16 is located in Basin IV which occupies 
the central portion of the facility as shown in Figure 24 (NEESA, 1983). Surface runoff from the Building 
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146 area descends the adjacent slopes to enter intermittent drainage paths in the bottom of ravines west 
and east of Building 146. These intermittent ravine drainage paths converge to a point south of Building 
146 to form one of the more upstream fingers of Turkey Creek. Turkey Creek flows south-southwest to 
merge with Boggs Creek. Boggs Creek continues tofiow south, eventually exiting the southern boundary 
of NSWC Crane. After exiting, Boggs Creek continues to flow south and flows into the east fork of the 
White River (NUS, 1992). 

- 

Surface drainage in the immediate area around Building 146 drains to the ravines to the west, south and 
east. One drainage ditch near the southwest corner of Building 146 collects drainage from the gravel- 
covered storage area along the west side of the building. This ditch collects and diverts surface drainage 
over the western slope (NUS, 1992). A second drainage ditch, which discharges near the southeast 
corner of the perimeter fence, runs east-west south of the gravel area as shown on Figure 2-5. 

NSWC Crane is underlain by unconsolidated deposits of Quaternary (Pleistocene) age and residual soil 
derived from Pennsylvanian and Mississippian bedrock. The unconsolidated deposits are limited to the 
small floodplains and are composed of alluvial, colluvial, and paludal (marshland) silt, sand, and gravel; 
lacustrine clay, silt, and sand; and outwash plain gravel, sand, and silt. The remainder of NSWC Crane 
surficial deposits consist of residual clays and silt from the Pennsylvanian Raccoon Creek Group and 
Mississippian Stephensport and West Baden Groups, with small areas of Quaternary clay, silt, and sand 
(Lacustrine deposits). The bedrock units beneath the facility, primarily Raccoon Creek and Stephensport 
Groups, reportedly dip gently from the Cincinnati Arch to the Illinois Basin in the southwest (NEESA, 
1983). 

According to boring logs collected from the facility, the major soil type is a two to three-inch-thick surface 
layer of brown to tan organic clay loam underlain by clay intermixed with silts and sand. Occasionally a 
clay hardpan occurs between twenty-five and thirty-two- inches below the surface (NEESA, 1983). 
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3.0 
WORK EXECUTION 

3.1 SITE CHARACTERIZATION 

Prior to work being performed at S&MU-16/16, a walk-down of the entire area and recording of visual 
observations was performed, Characterization samples were collected from the sumps, ASTs and various 
slag and ash piles in order to determine contaminant concentrations and evaluate disposal options. 
Characterization samples were collected and analyzed based on analytical parameters specified in the 
Sampling and Analysis Plan (SAP). Table 1 of the SAP is provided in Appendix C and lists the analytical 
parameters for the various SWMUs with a short description of rationale. Table 5 of the SAP is also 
provided in Appendix D and lists the interim measures cleanup levels for soil analysis. Table 3-1, Sample 
Summary, identifies all samples collected during this IM, the analytical methods performed on the 
samples, and the purpose of the sampling. Table 3-2, Characterization Samples, presents all of the 
analytes that were detected during analysis. Analytical data is presented in Appendix D and is organized 
by sample number. 

3.1.1 East Sump Characterization 

One sample (IS/IS-001) was collected from the east sump in June 1995 and analyzed for Appendix IX 
metals by AENI. In July 1995, additional samples of the sump contents were collected and analyzed for 
TNT, RDX (16/16-005) and polychlorinated biphenols (PCBs) (IS/lS-009) by field test kits. The field 
screening results and laboratory analytical data are summarized in Table 3-2, and the field data sheets 
provided in Appendix D. Arsenic, antimony, barium, cadmium, cobalt, copper, lead, and zinc were all 
found to be above cleanup levels in sample 16/16-001, with the highest concentrations being lead at 
47,000 mglkg and zinc at 142,000 mglkg. TNT was indicated at 0.5 - 1.5 mglkg. while PCB and RDX 
were below the reporting limits of 5 mglkg. 

3.1.2 West Sump Characterization 

One sample (16/16-002) was collected from the west sump in June 1995 and analyzed for Appendix IX 
metals by AENI. In July 1995, additional samples of the sump contents were collected and analyzed for 
TNT, RDX (16/16-006). and PCBs (16/16-010) by field test kits. The field screening results and laboratory 
analytical data are summarized in Table 3-2, and the tield data sheets provided in Appendix D. Arsenic, 
antimony, barium, cadmium, cobalt, copper, lead, and zinc were all found to be above cleanup levels in 
sample 16116.002, with the highest concentrations being lead at 44,800 mglkg and zinc at 158,000 mglkg. 
PCB, TNT and RDX were below the reporting limits of .5 mglkg. Additional characterization samples were 
agatn collected based on the vapor indications which were observed during the initial activities of sludge 
removal. On October 16 and 17, 1995, a sample of the sludge, 16/16-042, was analyzed for TCLP metals 
of concern, TCLP volatile orgamc compounds (VOCs), and total explosives. A liquid sample, 16/00-043, 
was analyzed for VOCs, semi-volatile organic compounds (SVOCs), pesticides/herbicides, and explosives 
parameters. The liquid was subsequently resampled. 16/16-045, for metals concentrations on October 
19. 1995. Trichloroethylene was identified in samples 16/00-042 and -043 as high as 2,6OC ,ng/l with 
concentrations of metals below the cleanup levels. Sample 16/00-045 results also indicated 
concentrations of metals below the cleanup levels. 

3.1.3 Slag/Ash Pile Characterization 

Scattered remnants of small ash and slag piles wei visible around the southeast, south, and southwest 
areas of Building 146. Small piles of ash and slag residue was observed adjacent to the southeast 
drainage ditch discharge both inside and outside of the fence perimeter. Areas south and southeast of 
Building 146 and the incinerator fuel storage tanks were observed to have been disturbed, with noticeably 
less vegetation than surrounding areas (NUS, 1992). Previous studies indicate that these areas had been 
used as incinerator ash stockpile sites and apparently were removed from the site along with potentially 
contaminated soil in the late 1970s. Nevertheless, cartridge fragments and small quantities of ash were 
observed throughout the area (NUS, 1992). The visibly stained surfaces, barren soil surfaces, and runoff 
drainage paths are shown in photographs 3 through 9 in Appendix C. Lead, barium, cadmium, chromium, 
and mercury were compounds of concern in the scattered residual ash and slag piles. Many of the piles 
also contained ammunition shell casings and lead bullets, as shown in photographs 10 through 13 in 
Appendix C. 
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In June 1995, composite samples were collected from slag/ash piles on the south and west,sides of 
Bulilding 146. Both samples, 16116-003 from the west side and 16116-004 from the south srde, were 
analyzed for Appendix IX metals. The samples were submitted to AENI for analysis. Arsenic, cobalt, 
copper, lead, and zinc were all detected above cleanup levels. The west srde sample (16116-003) had a 
total lead level of 79.8 mglkg, while the south side sample (16116-004) had a total lead analysis of 2,800 
mglkg. In July 1995, two additional sets of composites were collected and sampled, for TNT, RDX (16/16- 
607 and 008) and PCBs (IS/IS-011 and 012) by field test kit. The PCB concentrahons were below 
reporting limits on both samples 16100-l 1 and -12. Sample 16/16-008 results indrcated that RDX was 
detected at 0.5-1.5 mglkg, with TNT concentrations below the reporting limits. Sample 16/16-007 results 
indicated that all explosives were below the detection limits. The field screening results and laboratory 
analytical data are summarized on Table 3-2, and the field data sheets provided in Appendix D. 

Due to the wide spread of potential contamination from wind and runoff dispersion, eight additional 
characterization samples 16/16-013 to -020 were collected and analyzed for characterization parameters, 
including volatiles, explosives and metals. Various metals were detected above cleanup levels in all eight 
samples. Lead concentrations ranged from a low of 73.5 mglkg to a high of 28,000 mg/kg. Explosives 
were all below detection limits in these samples, except sample 16/16-017 which had a 2,4-DNT level of 
6100 uglkg. The cleanup level for 2,4-DNT is 78,000 ug/kg, and thus the 2.4-DNT was not considered a 
contaminant of concern for sample 16/16-017. Volatiles were detected, but below method reporting limits 
for several of the samples. Volatiles were not considered contaminates of concern for these sample 
locations. 

3.1.4 Above Ground Storag Tank Contents Characterization 

The location of the fuel oil tanks are shown in Figure 2-5. On October 18. 1995, the sludge that remained 
in the bottom of the three fuel oil (FO) tanks was sampled and submitted to AENI for analysis of PCBs and 
pesticide/herbicide parameters. Sample 16116-044 results indicated that Beta-BHC was detected, but with 
a quality flag. On February 8, 1996, the FO tanks sludge was resampled for disposal type parameters and 
submitted to CompuChem Environmental Corp (CEC) for analysis. The resample was labeled 16/00-044A 
and indicated that arsenic above the cleanup criteria level was present. Sample 16/00-044A results 
showed an arsenic level of 38.6 mg/l. 

On October 13! 1995, the soils beneath the ASTs were also sampled (16116-039) to determine whether 
they had been Impacted over the years. Diesel fuel odor was observed in the soils during the sampling 
event. Sample 16116-039 results indicate that polyaromatic hydrocarbons (PAHs) and pesticiedlherbicdes 
were detected, but at levels near the lower detection limit on the instruments; however, the PAH levels 
exceeded the cleanup critieria. The laboratory analytical data are summarized on Table 3-2, and the data 
sheets are provided in Appendix D. 

3.2 EXCAVATION AND REMOVAL 

The work activities that were performed at SWMU-16/16 were performed in accordance with the approved 
Work Plan. Table 3-3 provides a summary of the waste manifests, while Table 3-4, Confirmation 
Samples, presents all Of the analytes that were detected during analysis. Analytical data is presented in 
Appendix D and is organized by sample number. 

3.2.1 East Sump 

Small quantities of free liquid were collected with approximately five cubic yards of an absorbent wood 
fiber material (sawdust) and placed into a roll-off box. Approximately 20 cubic yards (22.8 tons) of sludge 
were removed from the east sump and placed into a roli-off box in preparation for disposal. Photographs 
16 and 17 in Appendix C show the roll-off box being lined with plastic and the area between the box and 
sump being covered with plastic prior to sludge removal, thus preventing potential migration of 
contaminants. The loading of the roll-off box for disposal is shown in photographs 18, 19, and 20. The 
walls were pressure washed and visually inspected to determine cleanliness. The potentially 
contaminated wash Water was collected in DOT approved fifty-five-gallon drums and sampled (16/16-040) 
and analyzed for confirmation parameters (volatile organics, pesticides, explosives and metals). All 
sample results were below cleanup levels. 

3.2.2 West Sump 

Sample 16116-002 was analyzed for Appendix IX metals as discussed in Section 3.1.2. Table 3-2 
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provides the characterization sample results. The contaminated liquid was pumped out of the sump, 
sampled, and stored in DOT approved fifty-five-gallon drums prior to transport for disposal. Photographs 
21, 22, and 23 show the sludge remaining after removal of the contaminated water. 

The area was lined with plastic, as described in Section 3.2.1, in preparation for sludge removal activities. 
Upon initial sludge removal actwities, a distinct odor (vinyl chloride) was apparent. Sludge removal 
activities ceased and additional samples were collected. The subsequent sample results (16/~0-042.-043, 
-045) indicated high concentrations of trichloroethene as discussed in Section 3.1 .l. Personnel protective 
equipment was upgraded to level B for the remaining sludge removal activities. 

A total of 36.7 tons of sludge was removed from the sump, placed into lined roll-off boxes, and sampled for 
waste characterization prior to disposal. After the sludge was removed, the sump walls were high 
pressure washed for cleaning. The decontamination water was collected, sampled, and stored in DOT 
approved fifty-five-gallon drums prior to transport for disposal. Results of samples collected from the 
sump wash water were used to determine cleanliness of the sump walls and floor. Rinse water sample 
16/16-070 results indicated 18 mglkg concentration of trichloroethene. This level exceeds the cleanup 
level of 14 mglkg; however, no additional rinsing was performed due to the influent of contaminated liquid 
from the drain pipe. 

A small amount of liquid from the drain pipe continued to flow into the sump. One sample (16/16-079) was 
collected from the drain pipe influent, and results indicated high levels of trichloroethene. Additional 
investigation activities to determine the source of the trichloroethene contamination are being performed 
under Delivery Order 0027 and are not discussed in this ,eport. In addition, a skid-mounted water 
treatment system has been installed for treatment of the contaminated drain water until the trichloroethene 
source has been located and removed under the same Delivery Order. 

3.23 Slag/Ash Piles 

Beginning in September 1995, the slag/ash piles were excavated and collected in roll-off boxes for 
disposal. Various piles throughout the SWMU area were removed, including several that were beyond the 
fence boundary, north of the drainage ditch. Soil samples were collected from the excavation slag/ash 
pile areas. These samples were analyzed for the confirmation parameters of metals, volatile organic 
compounds, explosives, and pesticides. The initial six- to twelve-inch depth sample results (16/16-022 
through -38 and 16116-046 through -066) indicated that additional excavation was required, as lead levels 
were still above the cleanup criteria. Sample locations are identified on Figure 3-1. Subsequent 
excavation and sampling was performed until soil removal was discontinued per NSWC Crane direction 
after conferring with Southern Division. These samples were labeled 16/00-23A through -38A as their 
location was identical to the original samples 16/16-023 through -038, but at a depth of twelve to eighteen 
inches. Additional excavation and confirmation sampling continued in various areas inside as well as 
outside the fence perimeter. Samples 16/16-046 through -062 and -074 through -078 are the additional 
confirmation samples collected and are located on Figure 3-1. The subsequent sample analysis results 
have revealed that the soil at SWMU-16/16 presently contains levels of lead above the interim cleanup 
levels and may merit further consideration. However, the source of contamination has been removed, and 
therefore, the IM has met the requirements and objectives of the Work Plan for SWMU-16/16. Previous 
background and backfill material sample results have identified high levels of various metals which are 
shown in Table 3-5. Background lead is high, as shown on this table; however, SWMU-16/16 sample 
results indicate lead concentrations higher than normal background levels. 

3.2.4 Above Ground Storage Tanks 

Removal of three ASTs and associated piping, steel framing, and concrete foundations was added to the 
scope of the IM after the work plan had been approved. Removal activities began on October 18.1995, 
with residual sludge from inside the ASTs being removed and placed into a DOT approved fifty-five gallon 
drum for disposal. The ASTs were cleaned, dismantled and transported to the NSWC DRMO for 
disposition. Based on the characterization sample results, (16/16-039) the visually-impacted soil and 
gravel underneath and around the ASTs was excavated, sampled and containerized for transportation. 
Nearly 150 tons of soil was excavated and and containerized for disposal. Confirmation samples 16/16/- 
071, -072, and -073 were collected and analyzed for VOCs and SVOCs. Results indicate residual PAHs 
remain in excess of the cleanup levels. Photographs 14 and 23 in Appendix C show the soil around the 
ASTs. The tank removal and excavation processes are shown in photographs 24 and 25 in Appendix C. 
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3.3 RECONSTRUCTION AND RESTORATION 

Following review of confirmation sample results, the excavated area was backfilled with material from the 
NSWC Crane borrow pi: Iocated south of ;;,a on-site landfill. The on-site borrow prt was an approved 
source of backfill material based upon samples previously collected. Two samples (NSWC-BP\BF-003 
and NSWC-BP\BF-004) were collected from the borrow pit, analyzed for Appendix IX compounds, and 
determined to be free of contaminants of concern. Other samples collected from virgin soil borrow 
sources confirmed that levels of arsenic, beryllium,, lithium and cobalt above the established cleanup 
levels are naturally present in soils in the surroundrng area (Samples NSWC-BIOF-001 through -014). 
Table 3-5 summarizes the backoround samples @PIEIF-05 and BPIBF-06) collected off-site as well as 
samples BIOF-001 through 014: 

The backfill, including topsoil, was placed and compacted in One-foot increments or less until the site was 
restored to near original grade. The area was seeded, mulched and subsequently monitored to ensure 
establishment of adequate ground cover to prevent erosion. Adequate ground cover has been re- 
established, and the work was accepted by the US Navy on July 121996. A coPY of the S’JJfvlU 
Acceptance and Turnover Statement is included with the regulatory documents in Appendrx A. 
Photographs 26 through 30, Appendix C, show the seeded and mulched areas and subsequent vegetation 
growth. 

3.4 WASTE CHARACTERIZATION AND DISPOSAL 

The results of the characterization samples were reviewed and additional samples were collected as 
necessary. The sample results were evaluated to determine whether the waste would be hazardous, 
special, or solid waste. The waste streams were evaluated and approvals received for disposal into 
appropriate facilities. Table 3-3, Waste Disposal Summary, provides details on the various\Naste streams 
with the final disposal site. Signed, completed return manifests and waste profiles are provrded rn 
Appendix E. 

3.4.1 East Sump 

The site characterization samples 16/00-001, -005, and -009 discussed in Section 3.1 .I were also used as 
the waste characterization samples. The samples were analyzed for “total” metals concentration with 
results indicating a lead concentration high enough to be above the land disposal restriction level of 500 
mg/kg. A general indication of Toxicity Characteristic Leaching Procedure (TCLP) levels of metals in soils 
is approximated by dividing the total metal concentration by 20. Thus in the east sump, the total metals 
level for lead was 47,700 mg/kg, or a TCLP approximate equivalent of 2,385 mg/l (well above the 
regulatory level of 5 mgll per 40 CFR 261) and, therefore, classified as a hazardous characteristic waste 
(D008) requiring treatment prior to disposal. PCBs were below reporting limits, but TNT was detected at 
0.5-1.5 mglkg. and RDX was below detection. 

On October 10, 1995, twenty cubic yards (22.8 tons) of sludge and absorbent waste removed from the 
east sump were transported by Chemical Waste Management (CWM) to the CWM landfill, Adams Center 
in Fort Wayne, Indiana. This landfill is a licensed Hazardous Waste Landfill. The soils were stabilized to 
immobilize the lead in the waste which permits disposal in the landfill. The waste profile, CWM 
supplemental information form, and the hazardous waste manifest are provided in Appendix E. 

3.4.2 West Sump 

On November 7. 1995. during remediation activities, characterization samples were collected from the roll- 
off boxes used to containerize the sludge (16/16-067 and -068). These results were used to determine 
waste disposal classifications as well as treatment requirements, if necessary. Samples 1606-067 and - 
068 were both analyzed for TCLP metals, volatiles, and disposal parameters of pi-l, flashpoint. and 
reactivity. The lead levels were at 89 mgll TCLP and 173 mgll TCLP, respectively. Trichloroethene was 
detected at 23mg11 and 80 mgll TCLP in the same samples. These levels were above the toxicity 
characteristic levels of 5 mg/L lead and .5 mgll trichloroethene and required disposal by incineration as a 
waste class DO40 and D008, per 40 CFR 261. Three roll-off boxes containing 36.7 tons of sludge were 
transported on May 2, 1996, by Area Disposal to the Trade Waste Incinerator (NW) in Sauget, Illinois. 

The free liquid in the sump and decontamination fluids were collected in fifty-five gallon drums during the 
remediation activities. Thirty-five drums containing a total of 1925 gallons of trichloroethene-contaminated 
liquid (waste code D040) was transported by Tri-State Motor Transit Company on April 15, 1996, to Excel 
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TSD, Inc., in Memphis Tennessee, for disposal. 

3.4 ? Slag/Ash Piles 

The site characterization samples 16/00-003, -004, and -013 through -020 discussed in Section 3.1.2 
where also used for waste characterization samples. Various metals were detected above cleanup levels 
in all ten samples. Lead concentrations ranged from a low of 73.5 mglkg to a high of 28,000 mglkg, which 
identified lead at a level above hazardous waste levels, as defined in 40 CRF 261. Using the general rule 
of TCLP levels at i/20 of the total lead concentration, the soil was classified as a lead containing waste, 
code D008, and required stabilization prior to landtilling. 

From October 12 through October 27, 1995, and on April 4, 1996, a total of 476.6 tons of lead- 
contaminated soil (twenty roll-off containers) with the hazardous waste classification of DO08 was 
transported by Beelman Truck Company and Chemical Waste Management, Inc., to the CWM landfill, 
Adams Center in Fort Wayne, Indiana for stabilization and disposal. 

3.4.4 Above Ground Storage Tanks 

The ASTs had two waste streams associated with their removal. The first was the sludge inside the AST, 
and the second was the contaminated soils beneath them. On October 18, 1995, the ASTs themselves 
were dismantled and prepared for transport to the NSWC Crane Defense Reutilization and Marketing 
Office (DRMO) for disposition. 

Based on sample results, the sludge inside of the ASTs contained arsenic above the hazardous waste 
level per 40 CFR 261, and, therefore, was classified waste code D004. The arsenic level was identified at 
38.6 mglkg (total) in sample 16/16-044A, as discussed in Section 3.1.4. On April 15, 1996, one fifty-five 
gallon drum of sludge was removed from the ASTs and transported by Tri-State Motor Transit Company to 
Excel TSD, Inc., in Memphis, Tennessee, for treatment and disposal through the fuels blending program, 
which is a form of recycling/reuse. 

The soils and gravel beneath the ASTs were contaminated with petroleum products based on sample 
16116-039 results and were classified as a special waste. On February 7, 1996, 149.74 tons of diesel 
contaminated soil were transported by Tri Ax, IncJEnvirosolve to Southsrde Landfill in Indianapolis, 
Indiana, for disposal. 
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TABLE 3-l 
SAMPLE COLLECTION SUMMARY 
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TARLE 3-1 

SAMPLE COLLECTION SUMMARY 

* method 6240 oriqinally requested on chain of custody. Lab performed volatiles by method 8260 with verbal approval. 
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TABLE 3-2 
SWMU 16/16 Characterization Samples 

Analytica! Results Summary 
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TABLE 3-2 
SWMU 16116 Characterization Samples 

Analytical Results Summary 
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TABLE 3-2 
SWMU 16116 Characterization Samples 

Analytical Results Summary 
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TABLE 3-2 
SWMU 16116 Characterization Samples 

Analytical Results Summary 
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TABLE 3-2 
SWMU 16/16 Characterization Samples 

Analytical Results Summary 
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TABLE 3-3 
SWMU 16116 WASTE DISPOSAL SUMMARY 

SOIL 
iOIL 

iOlL 

iOIL 

iOIL 

iOIL 
SOIL 

jOlL 

XIIL 

SOIL 

SOIL 
SOIL 

SOIL 

SOIL 
SOIL 

SOIL 

SOIL 

jOlL 
jOIL 

jOlL 

GENERAI 
GENERAL 

GENERAL 

GENERAL 

GENERAL 

GENERAI 
GENERAI 

GENERAI 

GENERAI 
GENERAI 

GENERAI 

GENERAI 

GENERAI 
GENERAI 

GENERAI 

GENERAI 

GENERAI 
GENERAI 

GENERAI 

GENERAI 

GENERATION 

DATE 

IO-act-95 

12-act-95 

12-Oct.95 
12-act-95 

12-act-95 

12-act-95 

12-act-95 
12.act-95 

12.Oct.95 

12-act-95 

12-act-95 

12-act-95 
13-Ott-95 

25-act-95 
25-act-95 

25.act-95 

25-act-95 

27-act-95 
27.Oct.95 

27-act-95 

04~Apr-96 

I JISPOSAL DESTINATION 

DATE 
IO-Oct.95 CWM ADAMS 

12-0~1-95 CWM ADAMS 
12-0~1-95 CWM ADAMS 

12-Ott-95 CWM ADAMS 

12-Oct.95 CWM ADAMS 
12-Oct.95 CWM ADAMS 

12-Ott-95 CWM ADAMS 

12-0~1-95 CWM ADAMS 

12.Oct.95 CWM ADAMS 
13-Oct.95 CWM ADAMS 

13-Oct.95 CWM ADAMS 

12-Oct.95 CWM ADAMS 
13-Ott-95 CWM ADAMS 

2%Oct.95 CWM ADAMS 

25Ott-95 CWM ADAMS 

26.Oct.95 CWM ADAMS 
26-Oct.95 CWM ADAMS 

27.Ott-95 CWM ADAMS 
27-Oct.95 CWM ADAMS 

27-Ott-95 CWM ADAMS 
04.Apr-96 CWM ADAMS 

___ L. 

D. METHOD 

STABILIZATION 

STABILIZATION 

STABILIZATION 
STAB:LIZATION 

STABILIZATION 

STABILIZATION 

STABILIZATION 
STABILIZATION 

STABILIZATION 

STABILIZATION 

STABILIZATION 
STABILIZATION 
STABILIZATION 

STABILIZATION 

STABILIZATION 

STABILIZATION 
STABILIZATION 

STABILIZATION 
STABILIZATION 

STABILIZATION 
STABILIZATION 

h 

i 

1078081 x 

1078082 x 

1078084 x 

1078085 x 
1078086 x 

1078087 x 
1078088 x 

1078089 Y 

1078091 x 

1078096 x 
1078098 x 

1077352 x 

1078092 x 
1078093 x 

1078094 x 
1078095 x 

1077487 x 
1077488 x 

1078083 x 
1161812 x 

POUNDS 

4712C 

49480 
4922c 

4932c 

52380 

4992c 
501 oc 

5026C 

5006C 
4944c 

4704c 
359oc 

4716C 
496OC 

5130( 

5008C 

4966( 
4784( 

4782t 
2948( 

99884( 

-A- 

__- 
TYPE 

.EAD SOILS 

.EAD SOILS 

.EAD SOILS 

.EAD SOILS 

.EAD SOILS 

.EAD SOILS 

-EAD SOILS 

-EAD SOILS 
-EAD SOILS 

-EAD SOILS 

LEAD SOILS 
LEAD SOILS 

LEAD SOILS 

LEAD SOILS 
LEAD SOILS 

LEAD SOILS 
LEAD SOILS 

LEAD SOILS 
LEAD SOILS 

LEAD SOILS 
LEAD SOILS 
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TABLE 3-3 
SWMU 16116 WASTE DISPOSAL SUMMARY 

TYPE 

SOIL 

SOIL 

SOIL 

SOIL 

SOIL 
SOIL 

SOIL 

SOIL 

LIQ 

LIQ 

SLUDGI 

SLUDGI 
SLUDGI 

SITE 

AREA 

ASTs 

ASTs 

ASTs 
ASTs 

ASTs 
ASTs 

ASTs 

ASTs 

V. SUMF 

ASTs 

Y. SUMF 

Y. SUMF 
Y. SUMF 

VENERATION 

DATE 

07-Feb-96 
07-Feb-96 

07-Feb-96 
07.Feb-96 

07-Feb-96 

07-Feb-96 

07-Feb96 
07-Feb-96 

15.Apr-96 

15.Apr-96 

02-May-9E 

02-May-9E 
02-May-9f 

DISPOSAL DESTINATION A 
07-Feb-96 SOUTHSIDE 

07-Feb-96 SOUTHSIDE 

07-Feb-96 SOUTHSIDE 

07.Feb-96 SOUTHSIDE 
07-Feb-96 SOUTHSIDE 

07-Feb-96 SOUTHSIDE 

07-Feb.96 SOUTHSIDE 

1%Apr.96 
15.Apr.96 

--__t--- 

02-May-96 
02.May-96 

02-May-96 

EXCEL 
EXCEL 

TWI 

TWI 
TWI 

D. METHOD 

LANDFILL 
LANDFILL 

LANDFILL 
LANDFILL 

LANDFILL 

LANDFILL 

LANDFILL 
LANDFILL 

TREAT 

TREAT 

ICIN 

ICIN 
ICIN 

12662 x 

12666 x 

12660 x 

12664 x 
unknown x I 12702 x 

12701 x 

POUNDS 

37540 NON-HA2 

36660 NON-HA2 
40300 NON-HA2 
39880 NON-HA2 
39080 NON-HA2 
40560 NON-HA2 
23240 NON-HAZ 

299480 149.74 

(gallons) 
1089776 x 1925 HA2 
1089776 x 55 HN 

-..--.-I 
L 7204033 x 

HAZ / TYPE 

NA IESEL SOIL 

NA IESEL SOIL 

NA IESEL SOIL 

NA IESEL SOIL 

NA 

i 

IESEL SOIL 

NA IESEL SOIL 

NA IESEL SOIL 
TONS 

+- 

DO40 TCE WATEI 

DO04 FO SLUDGt 
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TABLE 3-4 
SWMU 16/16 Confirmation Samples Analytical Results Summary 
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TABLE 3-4 
SWMU 16H6 Confirmation Samples Analytical Results Summary 
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TAB. i-4 
SWMU 16/16 Confirmation Samples Analytical Results Summary 
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SWMU 16/16 Confirmation Samples Analytical Results Summary 
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TABLE 3-4 
SWMU 16/16 Confirmation Samples Analytical Results Summary 
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TABLE 3-5 
BACKGROUND AND BORROW PIT ANALYTICAL RESULTS SUMMARY 
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4.0 
SAMPLING, ANALYSIS AND QUALITY CONTROL 

4.1 SAMPLING PROCEDURES 

All sample collection activities were performed in accordance with the SAP for Interim Measures Cleanup. 
Chain-of-Custody (COC) procedures and records were maintained for each sample shipment sent to the 
laboratory for analysis (Appendix D). Samples were collected and preserved per the SAP in order to 
maintain the sample integrity Equipment rinse blanks, field duplicates and trip blanks were collected and 
submitted to the laboratory in order to assist in evaluating field and analytical precision, accuracy, 
representativeness, and comparability The laboratory performed method blank, sample matrix spike, 
sample matrix spike duplicate, sample duplicate, surrogate and standard matrix spike analyses in order to 
evaluate laboratory accuracy and precision. 

4.2 SAMPLE COLLECTION 

During this interim measure, samples were collected for site characterization, waste characterization and 
classification, confirmation of meeting cleanup criteria, and/or for documentation of existing conditions at 
the time of source removal. 

4.2.1 Characterization Sampling 

Characterization samples were collected from both sumps, the ASTs, soils under the ASTs, and the 
various excavations of the slag/ash piles. Samples submitted to an off-site laboratory were labeled, 
placed in a cooler, and preserved with ice. Characterization sample results are summarized in Table 3-2. 
Appendix D contains all sample data by sample number. 

4.2.2 Confirmation 

After excavation activities were completed, confirmation samples were collected from all of the areas. 
These samples were analyzed for Appendix IX parameters listed in the SAP or parameters more specific 
to the known contamination. In the east and west sumps, samples were collected from the wash/rinse 
water to determine completion of work. In the area of the slag/ash pile excavations, a 26foot grid was 
placed over the area, and the number of samples collected was selected as the cube root of the number 
of grid intersections. Figure 3-1 shows the location of each sample collected. Soil confirmation samples 
were collected using either a stainless steel core sampler lined with a brass sleeve that was hand driven 
into undisturbed soil or a stainless steel trowel. Samples were submitted to an off-site laboratory and 
were marked, placed in a cooler, and preserved with Ice to prior to shipment to maintain sample integrity 
Confirmation sample results are summarized on Table 3-4. Appendix Cl contains all sample data by 
sample number. 

4.3 SAMPLE ANALYSES 

Site characterization samples were analyzed for various compounds depending on location and previous 
knowledge of site activities at these locations. Disposal characterization samples collected to determine 
the method of disposal were analyzed for RCRA Toxicity characteristics referencing Test Methods for 
Evaluating So/id Waste, SW 846, USEPA, 1986, (SW 846). Analytical parameters and results are 
provided in Appendix D. Confirmatory sampling and analysis for the Appendix IX constituents was to 
ensure complete removal of all contaminated material. The analytical methods employed for this SWMU 
were in accordance with the SAP and SW 846 methodologies. The analytical methods used for analyses 
associated with these interim measures activities are presented in Table 3-l and in Appendix D. 

4.4 DATA QUALITY CONTROL 

Seventy-six soil, three sludge, and twelve liquid samples collected from NSWC Crane SWMU-16/16 were 
analyzed for nitrate, pesticides/PCS’s, RCRA characteristics, metals, organophosphorus pesticides, semi- 
volatiles, volatiles. herbicides, dioxins, and/or explosives. 

4.4.1 Field Quality Control 

Field quality control samples were collected during all phases of the work at SWMU-16/16. Results of the 

NSWC CRANE 
SMWU 16/16 
Interim Measures Report 4-1 02/24/97 



field duplicate samples are summarized in Tables 3-2 for characterization samples, and 3-4 for 
confirmation samples, along with the sample results. Trip blanks, equipment rinsates, and field duplicate 
analytical results from characterization and confirmation sampling events were evaluated to identify 
po,ential sources of error introduced during sampling. The equipment rinsate was collected by flushing 
decontamina!ed sampling equipment with deionized water (from the facility), collecting the rinse water and 
submitting it for analysis. Results were used to evaluate the effectiveness of decontamination procedures 
in preventing sample cross-contamination. No target compounds were detected above reporting limits in 
the rinsate blanks, except methylene chloride. This confirms that cross-contamination of the Samples 
through sample equipment was not a potential concern. Methylene chloride was detected in 16/16-RBI 1. 
However, the methylene chloride concentration in this rinse blank was similar to the level found in the 
corresponding laboratory method blank and is likely attributable to laboratory background levels. 

Trip blanks were submitted and sample results were evaluated to identify any cross-contamination that 
may have occurred during storage and shipping of the samples to the analytical laboratory. Trip blanks 
were received in sealed sample containers from the laboratory and were not opened at the site. 
Methylene chloride was detected, at low levels, in most trip blanks. These levels were similar to the levels 
found in the corresponding laboratory method blanks and are likely attributable to laboratory background 
levels. 

Duplicate samples were collected from sample locations during all rounds of sampling events. Samples 
16/16-018, 16/16-026, 16/16-038, 16/16-052, 16/16-062. 16/16-26A, 16/16-38A, and 16/16-076 are all 
identified as being field duplicate samples of field samples 16/16-017, -025. -037, -051, -061, -025A, 
-037A and -075, respectively. Precision criteria for duplicate samples was established in the QAPP. 

These precision criteria do not apply when values for analytes are estimated below the reporting limits. 
Criteria was met for the majority of the field duplicate samples, with the exception of several metals for 
samples 16/16-017 and 16/16-018. These two samples replicated well with respect to metals results 
meeting the cleanup levels. Overall, field duplicate precision is determined to be acceptable. 

4.4.2 Laboratory Quality Control 

Laboratory analytical data was evaluated by the assessment of precision, accuracy, representativeness, 
comparability, and completeness. Precision is a measure of the reproducibility of measurements under a 
given set of conditions. Laboratory duplicates, matrix spikes, and matrix spike duplicates were used to 
determine the precision of the analytical process. 

Accuracy is a measure of the bias in a measurement system and is defined as the closeness of the 
reported value to the true value. The accuracy of a measurement system was assessed by evaluating the 
results of quality control samples such as matrix spikes, analytical surrogates, and laboratory control 
spikes. 

Representativeness expresses the degree to which data accurately and precisely represent a 
characteristic of a population, parameter variations at a sampling point, a process condition, or an 
environmental condition. Representativeness in the laboratory is ensured by using the proper analytical 
procedures, meeting sample holding times, and analyzing and assessing field duplicate samples. 

Comparability is a qualitative parameter expressing the confidence with which one data set can be 
compared with another. Analytical data are considered to be comparable when similar sampling and 
analytical methods are used and documented per the QAPP. 

Laboratory completeness is a measure of the number of valid measurements obtained from all 
measurements taken in the project and can be compared to the number that was expected to be obtained 
under normal sampling and analytical conditions. 

Data has been reviewed to determine whether data quality objectives were met for the sampling and 
analytical programs. Method blanks were free of target compounds above the reporting limits. Sample 
surrogate recoveries fell within acceptable ranges to meet the project data quality objectives, although 
surrogates spiked for pesticide analyses exhibited variable recoveries. In these instances, the column 
used for quantitation showed acceptable surrogate recoveries. In all cases, sample results have been 
flaggedasnecessary. 

The majority of laboratory control spikes had acceptable recoveries with the following exceptions. One 
standard spike analyzed for pesticides had a high recovery (219%) for 4,4-DDE. Another standard spike 
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analyzed for explosives had a high recovery (155%)for HMX. In both cases, the corresponding field 
samples had no hits for the respective analytes, and the reported results are considered acceptable. 
Laboratory control spike and standard spike duplicates had acceptable results for precision, when 
analyzed. 

The sample matrix spikes and matrix spike duplicates (MSIMSD) had acceptable accuracy ?nd precision 
with few exceptions. The MS and MSD of sample NSWC lG/16-38A were analyzed for volattle organic 
compounds and had high recoveries for l,l-dichloroethane (DCA). The corresponding field samples had 
no hits for DCA, and the reported results are considered acceptable. 

The MS and MSD performed on sample NSWC 16/16-071 and analyzed for pesticides had low recoveries 
for endosulfan I, dieldrin, endosulfan II, endrin, and 4,4-DDD, which ranged from 0 to 32%. The 
corresponding laboratory control spike had acceptable recoveries for these analytes, and matrix 
interferences are contributing to the low recovery. Only one of these analytes was detected at a level 
above its reporting limit. NSWC 16/16-074 had 4,4-DDD at 8.9 uglkg, and the cleanup level for this 
compound is over 300 times greater than this amount. No other sample in this lot (NSWC 16/16-070, 
-074, -075, -076, -077, -078) contained hits greater than the reporting limits, and cleanup levels for these 
compounds are 35 to 4000 times greater than the corresponding reporting limits. The MS and MSD 
performed on sample NSWC 16/16-070 were analyzed for pesticides and had 0% recoveries for Aldrin, 
due to masking by a large peak which was eluting near Aldrin’s retention time. This interfering peak was 
also present in the corresponding field samples NSWC 16/1&RB13 and -070. Data has been correctly 
reported for these samples and is considered acceptable. 

MSlMSD recoveries for several metals were slightly low, but in all cases the post-digest spike recoveries 
were acceptable and data was flagged appropriately. Antimony recoveries ranged from 12% to 157% in 
several analytical batches. Chromium in one batch had MS and MSD recoveries at 0% and 24%, 
respectively; however, the sample concentration in the corresponding unspiked sample was three times 
greater than the spike amount. The cleanup criterion for chromium is 9 to 102 times greater than sample 
concentrations found in corresponding samples. In one quality control batch, the cadmium recovery was 
50% for the MSD sample. Nickel had one low MSD recovery at 51%. The cleanup criterion for nickel is 
17 to 213 times greater than sample concentrations found in corresponding samples. Thallium recovered 
low in three of the seven metals batches, with MSlMSD recoveries ranging from 0%-66% in these three 
runs. There were no thallium hits above reporting limits for any of the corresponding field samples, and no 
cleanup criterion has been established for this analyte. 

Data quality objectives for accuracy, precision, comparability, and completeness were outlined in the 
QAPP. Overall, the data quality objectives for this project have been met, and data is determined to be 
acceptable. 

A number of samples, summarized in Table 4-1, had analytes with reporting limits that exceeded the 
Cleaflup levels specified in Appendix D. In these cases, there were no hits for the target analytes and the 
practical quantitation limit has been reported per the USBPA guidance document. 
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TABLE 4-l 
ANALYTES WlTH REPORTING LIMITS EXCEEDING THE INTERIM MEASURES CLEANUP LEVELS 



TABLE 4-1 
ANALb’TES WITH REPORTING LIMITS EXCEEDING THE INTERIM MEASURES CLEANUP LEVELS 
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SUMMARY AN&CLUSIONS 

MKcollected characterization samples from the various areas included in the SWMU-16116 IM to determine 
disposal options. The results indicated that the slag/ash piles and sludge in the east sump were considered 
hazardous waste because of lead contamination and required stabilization before landfilling. The soils 
underneath the ASTs were classified as a special (petroleum) waste, while the sludge inside of the ASTs was 
treated. The liquids and sludges from the west sump were contamrnated with trichloroethene at a level that 
required treatment and disposal. The sludges were solidified and then incinerated. A copy of the Certificate 
of Destruction is located in Appendix E. 

MK excavated the material from the east sump, transported it to the hazardous waste landfill for treatment, 
and conducted visual and rinsate sampling in the sump. The slag and ash piles were excavated and sent to 
the hazardous Iandrill for treatment and disposal. Confirmation sampling was conducted on a grid pattern in 
the area of the excavation. Additional soils were removed after the first set of sample results was received. 

Sample analysis results have revealed that the soil at SWMU-16/16 presently contains levels of lead above 
the interim cleanup levels and may merit further consideration. However, the source of contamination has 
been removed, and, therefore, the IM has met the requirements and objectives of the Work Plan for SWMU- 
16/16. It is recommended that additional evaluation be performed to determine the potential risk to human 
health and the environment at SWMU-16/16. In addition, work beyond the scope of this Interim Measure is 
underway at SWMU-16116 for tricoloroethene-contaminated groundwater and will be discussed in the Interim 
Measures Report for Delivery Order 0027. 

Based on the work performed at SWMU-16116. the confirmation sample results, and the acceptance of the 
physical work by the ROICC and NSWC Crane personnel, it is recommended that this site be considered as 
meeting the requirements and objectives of the Interim Measures Cleanup Actrvrtres. 
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MORRlSON KNUDSEN CORPORATION 
2420 MALL DRIVE 

CORPORATE SQUARE 1 - SUITE 211 
NORTH CHARLESTON, SOUTH CAROLINA 92406 

MK Program Manager 



@ 
. MORRISON QKJDSEN CORPORkTION 

EXVlR0NMEXTA.L A,W GOVERNNX~ DIYISION 

DATE: July 12. 19967 

TO: Steven Downey, Proj. Mgr. FROM: W.M. Kemp Jr.. QCS 

LOCATION: NSWC LOCATION: NSWC 

SLWECT: Findi inspection and acceptance by tie ROiCC 

-‘ihe fimal inspection for the Solid Waste I lana~menc Unit Interim Measures Cleanup for 
&F the physical work completed at SWMU-16I~ was conducted on 7-u- F6 The 

compiered physical work was accepted by the ROICC on 2-t,- PL. esrablish& be 
beneficial date. 

l%e compietion and acceprance of tie Interim >Cleasures Report will complete this c!osure 

at a later date. 

cc: Greg Jones 
Brent Robertson 
File 

PM0 
ROICC 
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OCT I a 1995 

5090 
Code leoll 
le occ 95 I J 



FAX COVER SHEET 

DATE: 

TO: 

Fi406.4: 

RE: 

cc: 

Oc,cber lo,1995 we 

SW9 Oowney 
blorriscn Knudsen Carp. 

Adrienne P. Townsel Wilson 
Sour3 Oiv 

12:OO PM 

PHCNE: 812-a%6941 
FAX: 012~sLii944 

PHONE am-7wm2 
FAX: EOZ-7K7-0465 I ) I 

RECEIVED 

OCT. 10 1995 

M-Cl&Ql~ 

Number of pages in&ding cover shee:: 2 \3 .cEQ .o 

Carcl and I :alked this morning. She will ix sendkg her appnvaf of ihe plan with the 
following cmcernsr P!easa .jus: sand nrrecred pages same revisicn since change are 
miner and has been nav, apprcved. .’ 

Generatty. she mentioned harbe rcll off box sampling should not be cornposited. 
Region 5 wiil be recommending disc:eet sampling with a minimum of 2 samples per box. 
If soils were tested !n situ ‘hey do net have iO be tested again to determine waste 
anab@. . 

1. Pg 3 remove 3rd sentenca In las: paragraph * tf the remOVed......as fitt in beds” since 
this 41 not be allowed in he sare oi Indana. Also delete in 4th sentence . ..“and will be 

restored for continued use a%r remedia:icn.” since Beds A will net be attered. 

2. Pg. la set 4.1 .i, para 1 line 4. delete *...or used as fiil.’ 

3. Pg 19. Soil Sampling-Carol wiil be calling Tom Srent this ahemcon the be sure the 
100 ft grid is consistent with the ‘How Ciean is Clean Grid Syslem’. this system is basad 
cn acrsage. Wa may have to make the grid lighter. The SFecrRs will be relayed to 
Tom Brent. 



4 .  _. .  .  

_ ._ 

4. Pg 21, Sac 42.5, The rinsare sampie may be used io de&nine if the concrets is -- 
clean. This may be of more importance on cast High or other sites., since its no longer 
relevant at SWMU 24. 

5. Pg 58 of SSHP, Phone number for Region 5 Emergency should be 312-353-2318. 
Add 24-hr emergenq indlana Number 317-233-i745 

- 

:  . . ,  . ; :  
, . .  _ 

:  2 

:  

.F 

. . 
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sit4 AcTeagc’ Square Fees- 

up La 023 (SdIl up (0 la.390 

0.25-3.00 @xdium) 10.393-l,X.630 

3.0 wd aver (la@ 130.630 + 

I Grid Inrum Ryrga 

SCPXI-CI 

IS-50 ir 

30 fez plus 

. . 

-. 
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.  .  I  
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To : Scott ~le,~ar.~.l\lAVc.C~MK~~vironmencai 
John IYcCumSers@)N~V~.~C~MK~:n'rironmenta~ 
Ron Thompson~~lAVFAC~MK~nviroamenCal 

1 ..cc: 
-c - 

Jrn: Sieve Downey~N~V~.~CBMKt~virocmenial 
3ubject: Changes @ Cast %iich 
Date: Wednesday, October 13, 1995 17:03:3S EDT 
Attach: 
Certify: $1 
Forwarded by: 

CID 034-003 

The scope of this CID includes a lump sum activity to remove (2) 1,000 Gal. 
ark (1) 250 gal. fuel oil tanks, (3) valve bo:ces and contents, steel 
framework, and concrete foundations. The tan!<s have been removed, cleaned 
and staced on plastic for delive_?l to the DRYO. The ConcreLe foundaiions 
have beer? disposed of on site ar.d the other iiems have also been removed and 
stated on plastic for disuosal on siie. The bottom of the foundations were 
sac&atsd with fuel oil and the soil in the hole was visually stained and 
odorous. There is no pooling or free liquid present. The lump sum price 
progosed by U.S. Tech Grous, Ir?C. for this D/3. work is j4,454.00. This CID 
also includes an estimated 45 C'i 05 petroliilm contaminated soil to be 
excavated and dis-,osed of as a special was:=. U.S. Tech oroposed a unit rate 
of ja; .00/C for excavation, load+, 

..- 
CZa~SDOZiiZ~ and ClSpOSlIl~ Oi Chis 

~~ material (non-hazardous) to an approved 
?d bac!<filling t:te res.tilting hole. 

dis$osal facility acreed upon bv !+!K 
S.iSCc’- on conca,mlnaclon found at th; 

:tom of tnc fou2daciocs (4 feet deeg) the cczrezc esiimace is tbai 100 CV 
uc Fecrolium concaminared soil may teed :o be removed. If ihis soil cor!tai2s 
?C3 or. lead contamination, ir wocld r,oc je clssifi=C: as a special 'waste. 
Sa;ntIlt arialysis results are e.r;ec:eS 'by :omorrow. 

CID 034-004 

crec:; oz SI.OO/CV because bac!cfilL ma:erial is a-Jai-= 1-jig OR-Siie abOUt i 
miles from the S8ET.7. This res.dt~s i-q a bac!<fi-il mar=-+ ---al cost of js,33/c?. 
The :ocal subcontract cost for the additional 1SO CY is S40.253.00 which 
iT.cludes $1. ,172.OO for additional krfcrmaxe j. ?aymenc 3or.d. 

cz3 03r-005 

4s mer.cioned above G. S Tech has offered a credit for utilizing the on-site 
b0rxv.d sit for bac!<fill material. The credit IS Si.OO/CY for Cast Xiqh and 
j5.OO/cY for Sludqe 3ed VI 3 I, aase", on iLie ccrz*zi contract cuar.cities 
(including Change Order NO. 1) t.;.is crdit amocncs co Sl,SOO:OO (300 CY X 

_jj.OO/Cfl for Cast i-:iGh and j2,400.00 (400 c'! X SS.OO/CY) for Sludse Bed "3" 
or a total subconcracc change of j3.900.00 CrediK. 

..-dicional Analytical 

?,pproximatcly 25 additional samples will be collected and analyzed at an 



.a7/eraqe ccst of appro:~i~-ely 5250.00 per sample as - result 01 this added 
scope. This will resuli in added analytical subcontract costs 02 56.250.00 

Summary and Xecommendations 

The recommended path forward is as follows: 
-. 

Above Ground Tank Area 
2rnplece D/R of tanks and app;:eenances which was s:arted today. 

- Remove remaininq metals contaminated soils in thz tank area. 
- Characterize remaining petrolium contaminated soils for diqosal. 
- Remove all aooaren:ly contaminated soils based on odor and visual stainin 
- Sample the aria to document final conditicns. 
- 3ack5i11. 
- Restore the site. 

Balance of Cast Hiqh‘Gea 
- Continue excavation of metals contaminated soils. 
- CiDsely monitor quantities as excavation progresses. 
- Communlcaie daily with site ~la~~~~ personnel (ROZCC & Znvironmental) on are 

being e.ucavattd. 
- ?rocess an addizional CID (if necessary) t3 add addi:ional guazriries pri 

to e:ccetdixj those currently authorized. 

cost Summa??- 

CID 034-003 Tan!< Removal S4,'54.00 
I, 100 C'i Petrslium Con:aminated soil Sa,500.00 

CIEI 031-00~ 150 CY additional Netals Contaminated Soil $40,253.00 
CID 034-00s CT2di.i for backfill macerial -$3,400.00 

Additional .tialycical s^6,2SO.O0 
------__-- 

S&coca1 S55,557.0' 

idltio=+l Fe= ~.sssciz-=e wit:? ;:lis c-;.afize s,'.ould el=o ;7e ;i2&& co ctle a&v .ec-..A 
tocal, 
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BUILDING SLAG DEPOSITS 

WEST TO EAST RUNNING DITCH 
DISCHARGE POINT 

N/S DITCH EAST OF PERIMETER FENCE 
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A CLOSE-UP OF ANOTHER SLAG DEPOSIT 
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FENCE SLAG AND ASH PILES 

S/W OF BUILDING 146 JUST OUTSIDE OF 
THE SECURITY FENCE 

DEPOSITED EMPTY CARTRIDGES 

STAINED SOIL S/E OF BUILDING 146 

FUEL TANKS SOUTH OF BUILDING 146 

LINER PREPARATION 

PROTECTING GROUND SURFACE FROM 
POTENTIAL SLUDGE CONTAMINATION 

PUMPING WATER FROM EAST SUMP AT 
CAST HIGH EXPLOSIVES 

DIPPING SLUDGE FROM EAST SUMP AT 
CAST HIGH EXPLOSIVES 

LOADING ROLL-OFF EAST SUMP AT 
CAST HIGH EXPLOSIVES 

WEST SIDE SUMP AFTER PUMPING WATER 
OUT, LOOKING NORTH (CENTER) 

WEST SIDE SUMP AFTER PUMPING WATER 
OUT, LOOKING NORTH (CENTER) 
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WEST SIDE SUMP AFTER PUMPING WATER 
OUT, LOOKING NORTH (RIGHT) 
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PHOTOGRAPH 1: 
CONCRETE SUMP N/E OF BUILDING 146 

PHOTOGRAPH 2: 
CONCRETE SUMP S/W OF BUILDING 146 
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PHOTOGRAPH 3: 
DISCHARGE POINT OFF-SITE SOUTH/EAST OF BUILDING 146 

PHOTOGRAPH 4: 
DRAINAGE DITCH DRAINING OFF-SITE SOUTH OF BUILDING 146 
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PHOTOGRAPH 5: 
EXAMPLE OF NETWORK DITCHES COLLECTING SURFACE RUN-OFF 

PHOTOGRAPH 6: 
CONTINUATION OF DITCHES NETWORKING TO DISCHARGE POINT OFF-SITE EAST OF 6.1 

NSWC CRANE 
SMWU It?/16 
Interim Measures Report C-6 OX 

46 

!4/97 



PHOTOGRAPH 7: 
BUILDING SLAG DEPOSITS 

PHOTOGRAPH 8: 
WEST TO EAST RUNNING DITCH DISCHARGE POINT 
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PHOTOGRAPH 9: 
N/S DITCH EAST OF PERIMETER FENCE S/E OF BUILDING 146 
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PHOTOGRAPH 10: 
A CLOSE-UP OF ANOTHER SLAG DEPOSIT 
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PHOTOGRAPH 11: 
OUTSIDE S/W CORNER OF PERIMETER FENCE SLAG AND ASH PILES 

PHOTOGRAPH 12: 
SLAG AND ASH PILE S/W OF BUILDING 146 JUST OUTSIDE OF THE SECURITY FENCE 
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PHOTOGRAPH 13: 
DEPOSITED EMPTY CARTRIDGES 

PHOTOGRAPH 14: 
STAINED SOIL S/E OF BUILDING 146 
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PHOTOGRAPH 15: 
FUEL TANK SOUTH OF BUILDING 146 
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PHOTOGRAPH 16: 
LINER PREPARATION 
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PHOTOGRAPH 17: 

.OTECTING GROUND SURFACE FROM POTENTIAL SLUDGE CONTAMINATION 

PHOTOGRAPH 18: 
PUMPING WATER FROM EAST SUMP AT CAST HIGH EXPLOSIVES 
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PHOTOGRAPH 19: 
DIPPING SLUDGE FROM EAST SUMP AT CAST HIGH EXPLOSIVES 

PHOTOGRAPH 20: 
LOADING ROLL-OFF EAST SUMP AT CAST HIGH EXPLOSIVES 
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PHOTOGRAPH 21: 
WEST SIDE SUMP AFTER PUMPING WATER OUT, LOOKING NORTH (CENTER) 

PHOTOGRAPH 22: 
WEST SIDE SUMP AFTER PUMPING WATER OUT LOOKING NORTH (CENTER) 
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PHOTOGRAPH 23: 
WEST SIDE SUMP AFTER PUMPING WATER OUT, LOOKING NORTH (RIGHT) 
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PHOTOGRAPH 24: 
REMOVING TANK FOUNDATIONS OF WEST TANK 
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PHOTOGRAPH 25: 
LOOKING N/W AT EXCAVATION WHERE FO TANKS WERE REMOVED 
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PHOTOGRAPH 27: 
SEEDED AND MULCHED 

PHOTOGRAPH 28: 
SEEDEDANDMULCHED 
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PHOTOGRAPH 29: 
GRASS GROWING PROGRESS 

PHOTOGRAPH 30: 
GRASS GROWING PROGRESS 
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