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This interim progress report has been prepared by TolTest, Inc. (ToITest) for Southem Division, 
Naval Facilities Engineering Command. This report documents the progress at the 

Bioremediation Facility (Biofacility) for treatment of explosives-contaminated soil at the Naval 
Surface Warfare Center (NSWC) Crane, Indiana. On March 27, 1999, TolTest assumed 

responsibility for the excavation and treatment of contaminated soil at the Biofacility. This 
report summarizes the work actions performed from October 1 through December 31, 2001 
pursuant to the requirements of the approved Full-Scale Operational Plan and the Quality 

Assurance Project Plan. Full-scale bioremediation operations started in April 1998. All interim 
measures work actions have been performed in accordance with approved plans. 

The scope of work includes initial site characterization by sampling and analysis, excavation 
and screening of explosives-contaminated soil, transportation of screened soil for treatment to 

the Biofacility, process monitoring and confirmatory sampling of the compost windrows, and 
disposal of treated soil. 

All initial characterization soil sampling, post-excavation soil sampling, and contaminated soil 
excavation at Mine Fill A (MFA), Mine Fill B (MFB), and Rockeye (RKI) has been completed. 

A total of 5 new windrows were constructed during this reporting period: 212 through 216. All 
windrows achieved Day Last status during this period and all results were below Residential 
cleanup goals. Windrow N-216 was the last windrow to be formed from contaminated soil 
excavated at MFA, MFB, or RKI. 

A total of 1,142.49 tons of contaminated soil from MFB and 18.1 tons from MFA Battery Site 
were treated during this time period, all to residential cleanup goals. 

High rainfall amounts received at the Biofacility required special water control measures to be 
implemented to prevent overflow of the retention ponds. On two occasions the retention pond 
valves were opened to allow pond water to flow into the adjacent drainage ditch and prevent an 

overflow of the ponds. 
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This interim progress report has been prepared by TolTest for the Southern Division, Naval 

Facilities Engineering Command to document the progress of the full-scale bioremediation 
operation of explosives-contaminated soil at NSWC Crane, Crane, Indiana. It summarizes the 
work actions performed by TolTest during the period July 1 through September 30, 2001 
pursuant to the requirements of the approved Full-Scale Operational Plan (FSOP) [MK, 1998a] 
and the Quality Assurance Project Plan (QAPP) [MK, 1998b]. Full-scale bioremediation 
operations started in April 1998. TolTest assumed responsibility on March 27,1999 from 
Morrison Knudsen Corp. (now Washington Group Intemational, WGI) after the completion of 
their contract. 

NSWC Crane, located in southwestern Indiana, provides support for equipment shipboard 
weapons systems, and ordnance. This site also supports Crane Army Ammunition Activity, 
which includes production and renovation, storage, shipment, and demilitarization and disposal 
of conventional ammunition. Explosive-compounds contaminated soils resulting from the above 
operations have been identified at four solid waste management units (SWMUs): Ammunition 
Burning Ground (ABG, SWMU-03/10); Rockeye Munitions Facility (RKI, SWMU-10/15); Mine 
Fill A (MFA, SWMU-12/14); and Mine Fill B (MFB, SWMU-13/14). No work has been performed 
at ABG pending the outcome of a risk assessment study. 

On-site bioremediation of the high-explosives contaminated soil utilizing a windrow composting 

process has been selected as the preferred treatment alternative for the Interim Measures at 
these four SWMUs. 

The scope of work includes initial site characterization by sampling and analYSis, excavation 
and screening of explosives-contaminated soil, transportation of screened soil for treatment at 
the Biofacility, process monitoring, confirmatory sampling, disposal of treated soil, and site 
restoration. All of this work at MFA has been completed and has been included in the Interim 
Measures Report for MFA prepared by WGI. 
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2.0 EXCAVATION SITE ACTIVITIES 

Work activities at the excavation site may include in-process sampling and screening. pre and 
post-excavation sampling, soil excavation, soil screening, and vegetation establishment. 
Fieldwork activities are performed in accordance with procedures included in the FSOP [MK. 
1998a) and the QAPP [MK, 1998b). Final drawings showing grid locations, post-excavation 
sample locations, and extent of excavation will be included in the Interim Measures Report for 
Bioremediation. 

2.1 Pre-Excavation Soil Sampling 

Pre-excavation sampling is performed to provide initial site characterization and delineate the 
extent of contamination. The horizontal boundaries of contamination are influenced by the 
presence of buildings, roads, railroad tracks, and grids with either no detectable levels of 
contaminants or levels that are below the cleanup goals. 

All pre-excavation sampling at MFA, MFB, and RKI was completed prior to this reporting period. 

2.2 In-Process Excavation Soil Sampling 

All field screening of in-process excavation soil samples for MFA, MFB, and RKI was completed 
prior to this reporting period. 

2.3 Post-Excavation Soil Sampling 

All post-excavation samples for MFA, MFB, and RKI were obtained prior to this reporting period. 

2.4 Soil Excavation and Screening 

Soil excavation operations at all three SWMUs are now complete. All contaminated soil to be 
processed at the Biofacility has been excavated, screened, and processed at the Biofacility. 
Full-scale operations soil excavation quantities can be found in Table 1.0. 
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Treatment of high-explosives contaminated soil by composting involves microbial degradation 

of the explosives by optimizing the availability of organic material, temperature, moisture 
content, pH, and oxygen. The composting operation process description is provided in Section 

5.0 of the approved FSOP [MK, 1998a]. 

3.1 Amendments 

The compost mix used in full-scale operations consists of 25% soil, 15% chicken manure, and 
60% straw by volume. A sufficient volume of straw and chicken manure has been delivered to 

satisfy the straw requirements for processing the remaining soil from MFB. 

3.2 Windrow Construction and Treatment 

Field screening is performed at least weekly to monitor RDX levels within each windrow. Field 
screening of treated compost for TNT is not completed since RDX is a better indicator of 
contaminant degradation than TNT. Final compost samples are collected once the field test 
kits indicated RDX levels are below industrial clean-up goals. The day that final compost 
samples are collected for off-site laboratory confirmation analysis is referred to as Day Last. 
The process schedule for windrows processed in this reporting period is included as Table 2. 

Windrows 212 through 216 were formed in this reporting period, totaling 1,160.5 tons of 
contaminated soil. Of this, 1,142.49 tons was from MFB and 18.01 tons was from the MFA 
Battery Site Cleanup. The MFA soil was mixed into windrow N-214. Each windrow was formed 
with an estimated 232.1 tons of soil. 

Average analytical results for Day Last samples from windrows 212 through 216 were below 
residential cleanup goals, as shown in Table 3. The average Day Last explosive levels for the 
windrows listed in Table 3 are listed in Table 4. 

3.3 Retention Pond Water Control 

On several occasions during this reporting period the retention ponds at the Biofacility 

threatened to overfiow due to high volumes of rain and the inability to pump excess water into 
the Crane sewer system (the sewer system was at capacity). In order to prevent an overfiow of 
Pond 2 on October 15 and 16, approximately 100,000 gallons of water from Retention Pond 2 
were hauled to a nearby sewer access manhole and dumped into the sewer. To prevent an 
overfiow of Retention Pond 1 on October 23, 9,000 gallons of water was pumped into storage 
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tanks, This water was eventually dumped into the Crane sewer system through the Biofacility 
sewer lift station, On November 9, 12,000 gallons of Pond 2 water was pumped into the 
Biofacility lift station, 

On November 29, both ponds were within inches of full capacity and heavy rain was forecast 
overnight. NSWC Crane Environmental Protection Department personnel informed TolTest's 
Environmental Specialist to obtain a sample of both ponds for off-site analysis and to open the 
discharge valve to both ponds slightly and leave them open overnight. The pond valves were 
opened to prevent water from flowing over the top of the ponds and possibly undermining the 
pond liners, Both pond valves were opened 3/8 of a turn to allow a trickle of water to flow from 
the pipe and into the adjacent drainage ditch, The discharge rate was later measured to be 
approximately 0.75 gallons per minute. 

Upon arrival the following morning, the flow from the Pond 1 discharge pipe had stopped. 
Apparently the pipe had become blocked some time during the night and therefore an unknown 
quantity of water had flowed from the pond. The level of the water in the pond at that time was 
about three inches below capacity and there was no evidence that the pond had overflowed 
during the night. The discharge pipe from Pond 2 however was still flowing, so that during the 
11 hours it was opened, approximately 495 gallons of water exited the pond. Pond 2 was just 
at capacity and it was highly likely that it had overflowed during the night. Since it was still 

raining and to prevent further overflows, the discharge pipe to Pond 2 was opened fully for 20 
minutes. The flow rate was calculated to be 55 gallons per minute so that in the 20 minutes it 
was opened, 1,100 gallons of water exited the pond into the drainage ditch. A total of 1,595 

gallons were discharged during this event from Pond 2. 

Both ponds were again overflowing on December 17 due to heavy rains. Both pond valves 
were opened fully for three hours allowing 9,900 gallons from each pond to drain into the ditch. 
A sample of each pond was obtained from the discharge pipe for off-site analysis. 

Analytical results of the pond water samples obtained on November 29 and December 17 are 
provided in Table 5. Results indicate that samples RPW-086, 087, and 088 exceeded surface 
discharge limits for RDX. HMX and RDX were detected in RPW-089 at very low levels that 
were reported as an estimate by the laboratory. Analytical data sheets are provided in 
AppendixA. 
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4.0 ANALYTICAL DATA INTERPRETATION AND VALIDATION 

All windrow results represent an average of 15 individual data pOints (five cross sections, three 
sample locations per cross section). Day Last results demonstrates the effectiveness of the 
bio-degradation process. 

All data associated with windrow monitoring was verified, and at least 10% of the samples 
were validated and compared with field and laboratory quality control (QC) sample data to 
assess the data's usability for supporting full-scale operations. Data was verified by reviewing 
chain-of-custody forms, sample preservation records, analytical holding times, requested 
turnaround times, sample data in comparison to QC data, and reporting requirements. In 
addition, more than 10% of the data was validated using the validation procedures specified in 
Section 9.2.2 of the QAPP. 

Analytical results for the trip blanks, field blanks, equipment rinsates, and field duplicates were 
evaluated to identify potential sources of error introduced during sampling, transportation and 
storage. Field QC performed with the monitoring of windrows has been perfomned according 
to the requirements defined in the QAPP. 

Laboratory QC consists of method blank, sample matrix spike (MS), sample matrix spike 
duplicate (MSD), surrogate, laboratory control sample (LCS), and laboratory control sample 
duplicate (LCSD) analyses to evaluate laboratory accuracy and preCision. Laboratory quality 
control was performed consistent with the requirements of the QAPP. Method blanks, LCS, 
LCSD, MS/MSD, and surrogates were acceptable in every analytical batch. Comparing the 
analytical reporting limits to the industrial and residential clean-up levels, the data is 
determined to be acceptable to show that clean-up goals have been successfully met. 

Based on technical review of the field and laboratory QC data, analyses were perfomned within 
acceptable accuracy and precision requirements specified in the QAPP. The confimnation data 
meets the project's data quality objectives and are therefore considered usable to support full
scale operations. 
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5.0 DISPOSITION OF TREATED SOIL AND SITE RESTORATION 

Treated soil (compost) is transported back to the SWMU of origination either to the temporary 

staging area, the permanent storage areas, or used as backfill in the· open excavations. 

Disposal activity is shown in Table 2. Site restoration (seeding, mulching, and watering) has 

been or will be implemented at all areas where TolTest has backfilled treated soil. 

The original Control windrow, which was determined to contain PCBs, was moved from the 

Biofacility and placed in the bottom of grid 149 at the MFB screener site (Figure 1). The new 

Control windrow (for RKI soils) was placed in grid 16 at RKI (Figure 2). 

Windrows 201, 209, 210, 211, and 213 were moved to the MFB screener site, and 212,214, 

215, and 216 were moved to the MFB Permanent Placement Area (PPA) (Figure 1). Windrow 

M-185, which had been staged at the MFB Staging Area, was moved from the staging area to 

the MFB screener site. 
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6.0 STATUS OF VARIOUS REPORTS 

The Supplemental Toxicity Report for toxicity sampling carried out in November of 2000 has 

been reviewed by EPA. A response to comments is due to the Navy in January of 2002. The 
Pilot-5cale Treatability Report for Rockeye Soils and the Windrow M-203 Batch Report have 
been approved by the EPA. A draft of the Toxicity Report for Rockeye Soils is due to the Navy 
in January of 2002. The Interim Measures Report (IMR) for RKI Soils is due to the Navy by 

March 4. 2002 and the IMR for MFB Soils is due to the Navy by June 3, 2002. 
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7.0 QUALITY CONTROL 

Quality control inspections included excavation site operations, composting operations, 

sampling activities, field test kit analyses, and facility maintenance. Quality control checks were 
performed at required intervals using the field inspection checklists provided in Appendix F of 
the approved Full-Scale OP [MK, 1998a]. Copies of all inspection records are maintained at the 
Biofacility office. 

During this period 145 individual items were verified and no deficiencies were identified. 
Immediate actions were taken to correct any minor findings observed. 

-------
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SAFETY AND INDUSTRIAL HYGIENE 

During this period 4.007.5 man-hours were expended by TolTest. There were no OSHA 
recordable injuries. The project has a cumulative total of 69.728.0 man-hours by the end of this 
reporting period. 

Ten formal safety inspections were performed during this quarter. 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 
workers safety performance. 

8.2 Industrial Hygiene Sampling 

No airborne monitoring for ammonia was performed during this reporting period and no 
explosives monitoring was conducted due to the low volume of work at the Biofacility. Previous 
sampling events have indicated that elevated ammonia levels are encountered during the early 
stages of a windrows' life cycle. The chicken manure amendment is the primary contributor to 
ammonia concentrations. Full-face air purifying respirators with ammonia cartridges are worn 
during windrow formation and during composting activities when ammonia levels are 25 ppm 
(TLV) or above. Ammonia is typically localized near each pile and is significantly affected by 
natural ventilation of the building. moisture in the windrow. and turning of the windrow. 

Previous sampling events have indicated that airborne explosives compounds do not pose a 
significant health hazard. 

No wipe sampling for explosive residues was performed at the Biofacility during this reporting 
period due to the low volume of work performed at the facility. Previous sampling events have 
indicated that explosives contamination is not detected outside the exclusion zone when the 
proper decontamination procedures are followed. 

No noise monitoring was performed during this quarter. Prior monitoring has concluded that 
associates are required to wear hearing protection while working around heavy equipment. 
which is when noise levels are likely to exceed 85 dBa during a weighted network steady state, 
or 140 dBa impulse. regardless of the duration of exposure. 
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9.0 FACILITY MAINTENANCE AND REPAIRS 

The following maintenance and repairs were performed during this reporting period: 

• Repaired hydraulic lines and changed oil on the Ford tractor 

• Performed maintenance on the tub grinders 

• Repaired the belt on one of the live-bottom trailers 

• Changed oil in the SCARAB, front-end loader, skid-steer loader, and both Sterling dump 
trucks 

• Repaired hydraulic hoses on the front-end loader 

• Decontaminated both Mack trucks and live-bottom trailers, one of the tub grinders, three 
storage tanks, the John Deere tractor, and the front-end loader. 

• Cleaned (but not decontaminated) the Middle and South compost buildings 

• Decontaminated the soil screening equipment and conveyors 
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TABLE 1.0 

FULL-SCALE OPERATIONS SOIL EXCAVATION QUANTITIES 

October through December 2001 

Quantity (Tons) 

Quarterly Interim Progress Report 

4th Quarter. 2001 

Period Mine Fill A Mine Fill B Rockeye MFA Battery Cumulative 

iously reported 22,115.20 1 

0.00 0.00 

0.00 0.00 

I Del:ember 0.00 

Period Total 0.00 

21,045.39 
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I Windrow # 

S-201 

• RKI Control 

TABLE 2 

WINDROW PROCESS SCHEDULE 

Na 

Quarterly Interim Progress Report 

4th Quarter, 2001 

72,73,74, 

85,86,87 

72,73,74, 

86,87 

149 

I (w/PCBs) : 
'---NewRKlTI,-8V~D-It-~~l1-g~~t-~~D-I-t~~ij01~t-~~--I--·~~~--tRE~~ffiI----iF~,~~3t--~16S---I 

Control 

M-209 8127/01 8/28/01 

10/10101 

! 12/3101 
=-R-e-s-ampled wini ~~;;;:;;·ilirui~lv·-':-"'mrtEd----'--------~--------" 

PPA = Permanent Placement Area 

Na = not applicable 

PR = Previously Reported 

I MFB B-153 85,86,91,92, 

Residential 
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AVERAGE EXPLOSIVE COMPOUNDS DAY LAST ANALYTICAL DATA (ppm) 
1-::-:= 

8-212 37 0.5 0.6 

23 1.3 1.1 

M-215 23 1.3 1.6 0.5 

CLEANUP 

GOALS 

TABLE 4 

AVERAGE DAY LAST EXPLOSIVE COMPOUNDS LEVELS (ppm) 

HMX RDX TNT 

0.9 1.1 0.5 
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Table 5 Retention Pond Water Analytical Results 
Sample Date 11/29/01 11/29/01 12/17101 12117/01 

Pond # 1 2 1 2 
Discharge Limits 

Sample ID RPW-086 RPW-087 RPW-088 RPW-089 Surface Sewer 

HMX 0.0003J ND 0.0004J 0.0005J BDL 
RDX 0.00173 0.00112 0.00161 0.0007J BDL 

2.0 

total of 3 
TNT ND ND ND ND BDL 

Ammonia (5/1-11/30) na na na na 3 69.8 
Ammonia (12/1-4130) ND 9.1 ND 3.9 6 139.6 

CBOD • • 9.9 4.9 15 75 

BOD 18.8 44.7 

COD 47.3 136 
Not applicable Not applicable 

TSS 10 37 5 9 15 500 
Nitrate ND 0.2 0.58 ND No standard 90 

O&G 2.1 3.1 ND ND No sheen 15 

Cadmium ND ND ND ND 0.003 0.0321 

Chromium ND 0.0032 0.0008 0.0017 0.59 8.59 

Copper ND 0.0176 0.0015 0.004 0.02 0.201 

Lead ND ND ND 0.002 0.012 0.151 

Mercury 0.00013 0.00014 ND ND 0.0001 0.0011 

Nickel 0.0009 0.0069 0.0013 0.0026 0.164 2.34 

Silver ND ND ND 0.0012 0.01 0.134 

Zinc 0.0155 0.2 0.0142 0.0447 0.308 4.26 

Cyanide ND ND ND ND 0.009 0.109 

• = The contract lab did not have the capability to perform CBOD until December 2001. 

J =an estimated value, the data indicates the presence of the compound that is less than the 

quantitation limit but greater than zero. 

All results in mglkg 
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SOUTHWEST :~ORATORY OF OKLAHOMA, INC. 
1100 "at AlbID)' Brolan Arrow. Otla_14012 O~ ~1I) 251-2853' POlO (911) 2S1-2599 

lABORATORY RESULTS 

LAB 10 
SAMPLE 
SDG 
MATRIX 

fAAAMETER 

48178,01 
UW-OB6 
4817B 
w 

REPOIiTIN,; 
LIMIT'· UNITS aESOLTS 

REPoa~ED : 12/06/01 
SAMPLED : ll/29/01 
SOBMITTED: 11/30/01 

CA~B/~IME M4:tHOO 
~YZEO AN~L~ST REFERENCE 

__________________________________ .~w~~ _________________________________ • ________________ _ 

AMMOPIA (NI 
BIOCS!MICAL OXYGEN DEMAND 
CH~ICAL OXYGEN DEM~D 
on, AND GREASE 
TOTAL SUSPENDED SOLIDS 
NITRATE 
NITR!!! 

1.0 
10 
10 
2.0 
4.0 
0.10 
0,10 

mg/l 
m'ill. 
m'ill 
m;/l. 
m'l/l 
mgll 
m'ill 

COH~OO~D' • RESULTS REPORTBD AS RECEIVED 

NO 
1&.8 
47.] 
2.l 
10 
NO 
NO 

NO - NOT DETEenO ABOVE QlIANTITlIUON :I..MIT 

• - SURIiOGATt RECOVERY oorSIOt cr QC LIMITS 
N/A D NOT Afr~I~LE 

12-04-01 09:(0 
11-30-01 13:19 
11-30-01 09;19 
12-05-01 14;00 
12-03-0109:15 
11-30-01 12:52 
11-30-01 .2: 52 

METHOOOLOGY: SM a STANDARD ME1HOOE, l~TK EDITION, 1995 

Z~A 5 #EPA60C/4-7g·020, MARCH 19B~ 
SW - SW 846 Rev. 4 1996 

SIl EPA 3S0. 2 
KAL 3M 5210B/EPA 405.1 
55 E~~ 410.1/EPA 410.2 
Sf! l!:~A 1664 
S5 SM 2S400/EPA 160.2 
DT E1?A 300 
DT EPA 300 
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SOUTHWEST lABORATORY OF OKLAHOMA, INC. 
1700 W .. t Albany Brollnl Arrow. oW""'" 74012 Oft!cc ('11) 251-2158 Pax ('18) 251-2599 

LABORATORY RESULTS 

W to 
SAMi'U 
SDG 
I1ATlUX 

PAaAMETSR 

48178,02 
Il>'W-OB7 
48178 
W 

REPORTIN:l 
LIMIT·· UNITS RESULTS 

Ui'ORTEO : 12/06/01 . 
SAMPLED ,11/29/01 
SUBMITTED: 11/30/01 

DATElTlME METHOD 
ANAL1ZED ANALYST REFERENCE 

-----------.-.-------------~----------~-----------------------~---------.-----------------
AMMONIA (N) 
BIOCHSMICAL OXYGEN DEMAND 
CREMICAL OXY:;EN DEMAND 
OIL AND GREASE 
TOTAL SUSPENDlI!D SOLI IlS 
NITRATE 
NITRITE 

1.0 
20.0 
10 
2.0 
4.0 
0.10 
0.10 

"gil 
"'g/l 
mg/l 
109/l 
m,,/l 
m,,/l 
lllg/l 

COMPOUND" - RESULTS REPORTED AS RI:CEIVE:O 

9.1 
44.7 
13S 
3.1 
37.0 
0.20 
NO 

NO ~ NOT DiTE:Cl>EO AliOVE QOANTITA"ION LlfoIl'l' 
• = stlkkOGATE l\ECOVERl:' OtnSID!l OF QC LIMUS 
N/A • NOT APPLICABLE 

12-04-01 09:40 
11-30-01 13: 18 
11-30-01 09:18 
12-05-01 14:00 
12-03-01 DS:l! 
11-30-01 13:08 
11-30-01 13:08 

MEl'I!OOOLOGY: SM" STANDAllI:l METHOD:;, 19TH EDITIOIll, 1995 
EPA ~ tEPA600/(-i9-020, MARC:!I 198.; 
SW • SW Bt6 a,v. 4 19~6 

S!I EPA 350.2 
KAt 3M S210B/!~A 405.1 
sa ElA 410.1/t~A 410.2 
sa EPA 1564 
SB ~ 2Sl00/EPA 160.2 
DT EPA 300 
DT E:PlI 300 



12-0N001 08:53AM fROII-ToIT .. t, I" 

u. S. EPA - CLP 

1 

. T-m P004/007 HU 

SPA SAMl'LB NO. 
lNOltGANIC ANALYSES DATA SH'BBT 

Contract: TOLT8ST __ 

Lab Co"-.: SWOK_ case Uo,: 48178_ SAS No. : 

I RPW-086 ---I 
SOO No.: 48178 

Mat:rix (soil/water): WATER 

1-8'1el (low/me!!): 

It Solids: 

Lab Sample ID: 481.7 a . O~ 
Date Received: 11/30/01 

Concentration tIn.:.ts (ug/I. or mg/Icg dry weight): UG/L_ 

CAS No. 

74211-90-5 
7440-43-9 
7440-47-3 
7440-50-8 
7439-92-1 
743!1-97-6 
7440-02-0 
7440-22-4 
7440-I$I$-Ei 

Color lIefo;re: YELLOW __ 

Color After: COLORLESS 

Commenes: 

Al 

JU\ 
Cae 
Ch:J 
COl 
I.el 
Mal 
Nit 
a:l.l 
Zi: 
Cy. 

-
-
-
----
-

lalyte Conoentration C Q 

liidnuaL 9~.§ l' 
lInium 0.30 U 
:CIl\ium 0_70 tr 

~rr--= 0 • .90 tr 
LEi U 

6.13 ·ou;)' B N 
~lclill - 0.90 B ---
.V.~ 0.70 tr 
LCl 15.5 B _s_ 
Lnide_ 3.2 u 

--
--

• 
-

---
Cla~:l.ty Before: CLO~Y 

Clarity AtUr, CLEAll_ 

PORM I - IN 

I 
M 

r 
p-
p-
p-
p--AV 
P p-
IC 
AS 

---
-
---
-----
Texture: 

Artitacts, 

ILM02.1. 

4 



12-07-2001 08:13AM FROM-TcIT,st. In,. 
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T-310 P.00l1007 F-184 

INOnGANIC ANALYSBS DATA SHEET 

~ Cod.: SWOK __ Case no.: 48178_ SAS NO.: 

Matrix (soil/water): WATSR 

Level (low/mad) I 

" so1:l.ds: 

RPW-087 

SDG No.: 48178_ 

LalJ Sample In. 48178.02 

Date Received: 11/30/01 

Concentration un.Ltll (ug/:t. or lIlij/kg dry weight): OG/L_ 

CAS No. 

742!1-§o 5 
7440~4.3-9 

7"",0-47-3 
7440-50-8 
7439-92-l. 
7439-97-6 
7440-02-0 
74400-22~4 

7440-66-6 

color Before: YBLLOW __ 

Color After: COLORLBSS 

COIIInents: 

A.lalyte Concentration C Q 

XI-l\ii!nulIl_ g§6 -
~lidlDimn 15.30 'Il' 
Cht:"omitiin 3.2 II 

~~er-= :1:7.6 
LEi '!7 

Met:"Cuzy'_ 15.14 B _N_ 
N:i.::k.n 6.9 B 
S11.ver-- 0.70 t1 
Zio.c - ;tOO _15_ 
Cym.l.a: .. 3.2 1:7 

---
------ ------

Cl~rity Before: CLOUDY 

Clarity After: CLJilAR_ 

I'ORM I - IN 

M 

po-
V-
p-
P 
i'-
A"J 
P 
P 
p-
~ 

---------------
Texture: 

Artifa.cts: 

IIM02.1 

5 



I Z-OT-ZOOI 08: WM FROIH.ITISI, Inc. T-35, P.006100T F-iS. 

l.D CLIENr SAHPLE NO. 
EltPL::ISIVIlS ANAlilCSIS DATA SIIUT 

Lab NaJIle: SWL-TtILBA 

Hatrix: (soil/water) WAt&~ 

Bmnple Amt: 770 ML 'ir MO.lsture: 

Extraction VolUMe: 

Extraction M8thod. SNAKEa 

SiC Cleanup' (YIN) W 

10 HI. 

a.S NO. COMPOI1NO 

2691-41-0-------aMK 
121-82-4--------KDK 
99-35-4---------~~ 

99-6S-0---------0NB 

RPW-08S 

SOS No.; 48178 

Lab Sample 10. 4e178. 01 

D~tQ R.ceiv.~: 11/30/01 

Date El<tract"d: 12/01/01 

Date Analyzed: 12/0~/Cl 

Dilution Faotor: 1.0 

CONCEN!RATION UNITS: OGIL Q 

I I 
0.2981 PJI 
1. 731 i 

0.S501 01 
0.650 I (J I 
0.650 i 0 I 
0.6501 01 479-45-a--------TETni:::. ========= S8-gS-1---------NB 

118-96-7--------TNT 
1946-!1-0-------4~"T-------------

35S72-7B-2------2AON~· 

506-20-2--------26CN'l'--:=======:::::::::: 121-14-2--------210NT' 

BB-72-2---------2NT -:========= 99-99-0---------4NT 
99-CB-1---------3NT 

0.5501 01 
0.6501 (J I 
0.650 I 0 I 
0.'501 01 
0.6501 01 
O. 6!0 I U I 
0.5501 ;)1 
0.6501 ill 

I I 
3. l-Oll'l' surrogate spil:ad 10.39! I __________________________________________ 1--___ 1 

FOlUoI I 

._._------------



12-0T-2001 OI:54A~ FROII-ToITut, In, T-3!0 P.OOTIOOT F-i14 

lD ~LIZ~T S~~E NO. 
5XfL~SlVES AHAL~9IS ~TA SHEHT 

Lab C:oa., awol( SOG No.' 48118 
~atr1x: laoil/wa~.x) WATER 

Sample JImt: 170 IlL • Iloiotw: .. , 

~Qb Sample 10: 48178.02 

Oat. a.calved: 11/30/01 
Ext~actlon Volume: 

EXtraction Method, S~R 

10 IlL Date Extracted: 12/01/01 

Date Analyzed: 12/C5/01 
OPO Cleanup: (YIN) N Dilution Fa~tOr: 1.0 

CAS NO. :::OHPQIlND CONC:SNT~TION ONITS: UC/L 

2691-41-0-------8NX 
121-82-4--------lDX 
99-3S-4---------TNB 
99-6S-0---------0NB 419-4!-S--------TETRYi:., _________ _ 
9B-95-3---------NB 
118-96-7----~---TNT 
1946-S1.0-------~ONT _______________ ___ 
35S72-18-2------lAONT 606-20-2--------28DNT::::::::::::=:::::=:= 12l-14-2--------:/4DNT _____ --__ 
.8-72-2---------2NT 99-99-0---------4NT--====::::::::::==::::: 9S-09-1---------3NT 

I I 
0.6501 111 
1.121 I 

0.&501 til 
0,6501 01 
0.6501 01 
0.5501 UI 
a.esol UI 
0.6501 01 
0.6501 01 
0.6501 til 
0.6501 01 
O.6~01 UI 
0.6501 UI 
0.6501 III 

I I 
10.3SI I _-'--______ . ______________ 1 ___ 1 

FOaM I 



Client: TOLTEST. INC. 

Southwest Laboratory of Oklahoma. Inc. 
Laboratory Results summary Report 

By Sample Point 

Date: 
Page: 

project: NSWC CRANE 

iii I j I --,---- ----. 

I S!WfIPle Point.-> !RFW-088 IRPw· DIS' I I I I I 
I Sample D~t.e-> 1 12}11/2001 I 1.2111/2001 I I l I ) 
IJobtrix: ';;lI.TER lJlo.BtI-:> I 4.B3~:2.01 1 H3&2.02 I I ~ I J 
I I I I I I I I 
Ip.rs~t... Units I I I I I I I 
I I I I I 1 I I 
I""'"'-OS]VBS ANALYS], I I I I I I I 
I I I I I I I I 
1_ {;O/L I 0.41' PJ I 0.4 •• >J I I I I I 
1= OO/L I '.01 I ..... J I I I I I 
1mB mIL I 0 .• 50U I •. ,50U I I I I I 
IDIIB OO/~ I 0.6'0 U I 0.6'0 U 1 I I 1 I 
In:",YL U~/" I 0.650 U I D.6SD U I I I I I 
INB u~/" I 0.650 U I 0 .• '0 u I I I I I 
1= miL I 0 •• 50 U I 0.650 U I I I I I 
1WlRl" Uo/L I 0.050 U I 0.650 U I I I I I 
12miIT tlG/L I •. 650 U I 0.650 U I I I I I 
j26DNT roIL I •. 650 U I 0.650 U I I I I I 
I'"'''' 00/" I •.• " U I 0.650 U I I I I I 
121<1' OO/L I 0 •• 50 U I 0.650 U I I I I 1 
I.NT roIL I 0.6S0 " I 0.650 n I I I I I 
13NT nG/L I 0 .• 500 I O."ou I I I I I 
I I I I I I I I 
I MISCliLlANEOUS I I I I I I I 
I I I I I I 1 I 
I_ONlA IN) mg/] I '.0 U I 3.' I I I I I 
ICARB.BOD "",11 I '.9 I <., I I I I 
ICl!BMICA]'(lXYGB" DEMAND mgll I 2;.1 I J3. 1 I I I I 
I>fID!ATB "",/1 1 A." I 0.]0 U I I I I 
Ilfl'lR]'f1! mgll I 0.10 U I 0.10 U I I I I 
IOTh}JID OREASO «gil I 2.0 U I 2.0 U I I I I 
ITO'-... SUSPBNOEI> SOLIDS .,,/] I 5. a I '.0 I I I I 
I I I I 1 I I 
I~ta]s Pan:mete:rs I I I 1 I 
I I I I I I 
IAUl'IINlIM u9/1 I 73.0 B I 2" I I I 
ICAIO!ruM 09/1 I 0.3. U I 0.30 U I I I 
1= ug/l I 0.11 B I 1.78 I I I 
ICCP?'" ug/l I 1.5 8 I .. 0 a I I I 
ICYANlD:;; ug/l I 1.0U I LOU I I I 
I"""" ug/l I 1., U I 2.0 B I I I 
I""RCli]1Y ug/l I a .LO U I •. ]0 U I I I 
11I1I:lCLL ug/l I 1.3. I 2.' • I I I 
I SILVER ug/l I •. 10 U I 1.2 B I I I 
I l , I r 

U: AJVU.'Y ZED BUT Nor D6TBCTED 
See enc]osure for additional qualifiers 
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I certify under penalty of law that this document and all 
attachments were prepared under my direction or supervision in 
accordance with a system designed to assure that qualified 
personnel properly gather and evaluate the information submitted. 
Based on my inquiry of the person or persons who manage the 
system, or those persons directly responsible for gathering the 
information, the information submitted is, to the best of my 
knowledge and belief, true, accurate, and complete. I am aware 
that there are significant penalties for submitting false 
information, including the possibility of fine and imprisonment 
for knowing violations. 

DIRECTOR, ENVIRONMENTAL PROTECTION DEPARTMENT 
BY DIRECTION OF THE COMMANDER 
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