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EXECUTIVE SUMMARY 

This interim progress report has been prepared by TolTest, Inc. (TolTest) for Southern 
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 January 1 
through March 31, 2000 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 sampling at Mine Fill “A” is complete. Initial characterization 
sampling at Mine Fill “B” continues to indicate the presence of explosives 
contamination in the soil. In-process field screening is ongoing and post-excavation 
sampling for grids in MFB indicate that clean-up goals have been achieved in most 
grids. Contamination has been left in-place in some grids due to the presence of rock, 
utilities, or buildings. 

A total of 1,309 tons of screened soil from Mine Fill B was transported to the Biofacility 
during this reporting period. A total of 18 new windrows were constructed during this 
reporting period, from windrow 135 to windrow 152. Eighteen windrows achieved Day 
Last status during this period: windrows 131 - 148. A total of 4,177.8 tons of 
contaminated soil was treated during this time period: 1,624.7 tons to residential 
cleanup levels and 2,553.l tons to industrial clean up levels. 



NSWC CRANE 
Full-Scale Operations 
Quarterlv Interim Prowess Report 

Project No. 37324.01 
July 2000 

Paae 1 

1.0 INTRODUCTION 

This interim progress report has been prepared by TolTest for the Southern Division, 
Naval Facilities Engineering Command. This is the seventh quarterly report (third by 
TolTest) that has been prepared 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 
January 1 through March 31, 2000 pursuant to the requirements of the approved Full- 
Scale Operational Plan (OP) [MK, 1998a] and the Quality Assurance Project P/an 
(QAPP) [MK, 1998b]. Full-scale bioremediation operations started in April 1998. 
TolTest assumed responsibility on March 27,1999 from Morrison Knudsen Corp. 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 (SWMU- 
03110); Rockeye Munitions Facility (RKY) - (SWMU-10115); Mine Fill “A” (MFA) - 
(SWMU-12114); and Mine Fill “B” (MFB) - (SWMU-13/14). 

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. 
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2.0 EXCAVATION 

Field activities were conducted at MFB during this reporting period. Work activities at 
the excavation site included: in-process sampling, post-excavation sampling, soil 
excavation, soil screening, and vegetation establishment. Specifics for each SWMU 
are discussed below. All fieldwork activities were performed in accordance with 
procedures included in the Full-Scale OP [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 Sampling 

Pre-excavation sampling was performed to provide initial site characterization and 
delineate the extent of contamination. Pre-excavation samples were analyzed for 
SWMU-specific compounds by an off-site analytical laboratory. 

A minimum of three soil samples are normally obtained from each grid for 
characterization of the soil prior to excavation. Explosive compounds and metals 
analyses were completed on composite samples obtained from zero to 12-inches in 
depth and 24 to 36-inches’ in depth. On occasion, the presence of rock or other 
obstacles prohibited obtaining the deeper composite sample. Volatile organic 
compounds (VOCs) analysis were completed on grab samples obtained at 12-inches. 

The horizontal boundaries of explosive constituents have been delineated by buildings, 
roads, railroad tracks, and grids with either no detectable levels of the respective 
constituent or levels that are below the cleanup goals. To date, no metals or VOCs 
have been detected above clean-up action levels in any sample. 

2.1.1 Mine Fill “A” 

Pre-excavation soil sampling at MFA is complete 

2.1.2 Mine Fill “B” 

Pre-excavation sampling was completed in 4 grids in this reporting period, all at 
building 166: grids 273 - 276. Explosives compounds were detected as follows: HMX 
ranged from non-detect to 490 ppm; RDX ranged from non-detect to 2000 ppm; and 
TNT ranged from non-detect to 1,600 ppm. 
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Pre-excavation sampling was completed in 27 grids in this reporting period: grids 1 - 6, 
8 - 28. Explosives compounds were detected as follows: HMX ranged from non-detect 
to 6,800 ppm; RDX ranged from non-detect to 900 ppm; and TNT ranged from non- 
detect to 1,300 ppm. 

2.2 In-Process Excavation Soil Sampling 

In-process excavation soil sampling is performed to assist the field crew in planning 
excavation activities, Field screening test kits are used for testing RDX levels in the in- 
process soil samples to provide quick analytical results. 

All grids from which post-excavation samples were obtained (discussed in section 2.3 
below) were first sampled and screened for RDX. When RDX screening indicates that 
remaining contamination is below industrial levels, then post-excavation samples are 
obtained. 

2.3 Post-Excavation Soil Sampling 

Post-excavation soil sampling (i.e., confirmation samples) is performed to provide 
confirmation that the excavation meets established industrial cleanup goals. 
Confirmation samples are analyzed for SWMU-specific compounds by an off-site 
analytical laboratory. All post-excavation samples were obtained at MFB Building 166 
this reporting period. 

Post-excavation samples were obtained from grids 102, 103, 105, 107, 113, 115, 118, 
120, 121, 177, 181, 215, 220, 225 - 228, 231, 244, 246, and 256. Analytical results 
indicated that remaining soil contamination in these grids is less than industrial cleanup 
goals. 

2.4 Soil Excavation and Screening 

Soil excavation continued at MFB around Building 166 only. During this reporting 
period, 1,309 tons of soil were excavated and screened. The actual quantities of 
screened soil are listed in Table 1 .O and are shown in Graph 1 .O. 
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GRAPH 1.0 
NSWC CRANE 

SOIL EXCAVATION AND SCREENING VOLUMES 

1400 , I J”J 

1200 

1000 

800 

: 
I- 600 

Feb Mar 

-... -*-.. 



NSWC CRANE Project No. 37324.01 

Full-Scale Operations July 2000 
Quarterly Interim Proaress Reoort Paae 5 

3.0 COMPOSTING OPERATIONS 

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 Full-Scale Of [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 has been delivered to 
satisfy the straw requirements for processing the remaining soil from MFA, MFB, and 
RKY. Chicken manure continues to be trucked to the Biofacility on an as-needed basis 
in quantities sufficient to support operations. 

3.2 Windrow Construction and Treatment 

Field screening has been 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. 

Eighteen windrows (131 through 148) achieved Day Last status during this reporting 
period (i.e. analytical results were received before the end of this period). Windrows 
131 through 134 were constructed in the previous reporting period and Day Last status 
was achieved in this period. Windrows 135 through 152 were constructed in this 
reporting period, however windrows 149 through 152 did not achieve Day Last status in 
this reporting period. 

All windrows reported in this period achieved residential or industrial cleanup levels for 
explosive- compounds. Analytical data regarding windrows that achieved Day Last 
status during this period are discussed in Section 3.3. All windrows were composed 
with soil from MFB. 

Actual performance of remediation continues to be significantly ahead of the originally 
planned schedule. This is primarily due to the relatively short bio-degradation period. 
The average number of days between Day Zero and Day Last for this period was 12 
days, The details of the progress of windrows are included as Table 2.0. 

The total amount of soil processed in windrows 131 through 148 was 4177.8 tons 
(based on 232 tons of soil in a full size windrow). Graph 2.0 charts the progress of 
composting operations. 



NSWC CRANE Project No. 37324.01 
Full-Scale Operations July 2000 
Quarterly Interim Propress Reoort Page 6 

GRAPH 2.0 
NSWC CRANE BIOFACILITY SOIL PROCESSED VOLUMES 
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3.3 Analytical Data Interpretation and Validation 

Table 3.0 provides this quarter’s laboratory analytical results for HMX, RDX, and TNT, 
and the regulatory cleanup goals. All windrow results represent an average of 15 
individual data points (five cross sections, three sample locations per cross section). 
Day Last results are given for each windrow, demonstrating the effectiveness of the 
bio-degradation process. Day Zero samples are no longer collected on compost with 
soil from either MFA or MFB. 

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 performed 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, and surrogates were acceptable in every 
analytical batch. Day Last data did not show interference with spiking solutions 
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because initial concentrations were low in comparison to the concentration of spiking 
solution added to the sample. 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 
performed within acceptable accuracy and precision requirements specified in the 
QAPP. The confirmation data meets the projects data quality objectives and are 
therefore considered usable to support full-scale operations. Table 4.0 provides the 
average explosive compound levels for Day Last for the laboratory results received this 
reporting period. All windrows to date have met the project objective industrial clean-up 
goals and seven of the windrows processed this period have meet residential clean-up 
objectives. Refer to Table 2 for the windrow process schedule and Table 3 for Day 
Last analytical data and cleanup goals. 
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4.0 DISPOSITION OF TREATED SOIL AND SITE RESTORATION 

Treated soil (compost) has been transported back to the SWMU of origination (MFB) 
either to the temporary staging area, the permanent storage area, or used as backfill. 
Disposal activity to date is shown in Table 2.0. Field-generated drawings showing 
backfill placement of treated compost are included as attachments in Figures. Site 
restoration (seeding, mulching, and watering) has been or will be implemented at all 
areas where TolTest has backfilled treated soil. 
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5.0 STATUS OF VARIOUS REPORTS 

The “Draft Sampling and Analysis Plan for Supplemental Toxicity Sampling of 
Composted Material from Mine Fill A and Mine Fill B” is currently under review by the 
U.S. EPA Region V. 
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6.0 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 Of [MK, 1998a]. Copies of all 
inspection records are maintained at the Biofacility office. 

During this period, 1427 individual items were verified and no deficiencies were 
identified. Immediate actions were taken to correct any minor findings observed. 
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7.0 SAFETY AND INDUSTRIAL HYGIENE 

7.1 General Safety 

During this period 6,993 man-hours were expended by TolTest. There were no OSHA 
recordable injuries. The project has a cumulative total of 180,931.2 man-hours. 

Thirteen 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 worker safety performance. 

7.2 Industrial Hvqiene Sampling 

During this period total dust, airborne explosive compounds, and ammonia monitoring 
were performed. Ammonia samples were taken at the Biofacility by calorimetric 
methods. Sampling indicated ammonia levels greater than the occupational exposure 
limits of 50 ppm permissible exposure limit (PEL) and 25 ppm (TLV). Sampling 
commenced on Day 0 of the windrow life cycle and continued until the levels were 
below 25 ppm (TLV). The chicken manure amendment was the primary contributor to 
ammonia concentrations, Full-face air purifying respirators with ammonia cartridges 
were worn during windrow formation and during composting activities when ammonia 
levels were 25 ppm (TLV) or above. Ammonia was localized near each pile and was 
significantly affected by natural ventilation of the building, moisture in the windrow, and 
turning of the windrow. The maximum ammonia level detected was 160 ppm. The 
average maximum ammonia concentration during construction on Day: 0 was 24 ppm; 
Day 1 was 12 ppm; Day 2 was 90; Day 3 was 103 ppm; and Day 6 was 33 ppm. 

Ammonia samples were collected by Passive Dosimeter Tubes. These tubes were 
placed on individuals and concentrations were calculated according to the amount of 
time worn. The highest concentration recorded was 16 ppmlhr. The average was 9.0 
ppmlhr. ~. 

Airborne dust sampling for explosive compounds was performed at the Biofacility. 
Three area samples and four personnel samples were collected over a period of four 
hours. All samples were below the 1.5 mg/m3 8 hour time weighted average exposure 
limit. 

Wipe sampling for explosive residues was performed at the Biofacility. Five area 
samples were collected from the laboratory trailer, shower trailer, office trailer, and 
lunchroom. The explosive HMX was detected in one sample at 0.68 ug, and RDX was 
detected in four samples at an average of 1 .I ug. 
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Noise monitoring was performed using an Audio Dosimeter. The highest time-weighted 
average level of exposure was 84.8 decibels (dBa), the average was 75 dBa. The 
highest one-second average sound level recorded was 141 dBa, the average was a 
minimum of 117.9 dBa. Associates are required to wear hearing protection when noise 
levels exceed 85 dBa during a weighted network steady state, or 140 dBa impulse, 
regardless of the duration of exposure. 

In summary, monitoring during this period indicates no airborne explosive compounds 
hazards were present and adequate dust control measures are in place. Ammonia 
monitoring indicates respiratory protection is warranted during the first seven days of 
the windrow life cycle. Wipe sample analysis indicates that personnel decontamination 
procedures need to be stressed and adhered to. Noise monitoring indicates a need for 
hearing protection while working around heavy equipment at the site. 

- . - . - _  ~,_I_ 
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8.0 FACILITY MAINTENANCE AND REPAIRS 

. An associate was using the 966 front-end loader to move a portable tank at the 
Biofacility and punctured the tank. The tank was repaired. 

. A flush hydrant was installed adjacent to the decontamination bay. 

. A crack on one of the tub grinders was welded. 

. Repaired the bottom of one of the live-bottom trailers. 
l Replaced the generator on the stacker/conveyor. 
l Replaced the fuel tank on the skid-steer loader. 
l Replaced the fuel gauge on the front-end loader. 
l Replaced a chain on one of the tub grinders. 
. Repaired a crack in the side of a tub grinder. 
l Installed a new jack on a water trailer. 
l Replaced the drive sprocket bearing on a tub grinder. 
l Replaced a hydraulic line on the Ford tractor. 
l Repaired the motor on the stacker/conveyor. 
l Repaired the hopper chute on the screener. 
l Replaced the brakes on the Case backhoe. 
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TABLE 1 .O 
FULL-SCALE OPERATIONS SOIL EXCAVATION QUANTITIES 

January through March 2000 
Quantity (Tons) 

Period Mine Fill A Mine Fill B Rockeye Cumulative 
Previously reported 20,239.11 14,535.17 0.00) 34,774.28 
Januarv 0.00 845.55 o.ool 35.619.83 



TABLE 2.0 
WINDROW PROCESS SCHEDULE 

31100 1 17844.014 1 Residential j N&S 168 1 
/ 18076.114 1 Residential 1 N&S 168 1 26-29,38 

1 2/6/00 r~ 232.1 1 18308.214 1 Industrial / Staging j 
/ 18540.3 / Residential iPermanent/ I 

1 18772.414 1 Residential I N 1ss.Pem~. 1 25,26 
/ 19004.514 1 Residential IPermanent 

.- -, -- -. ~100 
2/21100 2/28/00 2/28/00 

/ 
232.1 

1 
19236.614 Residential NEl66,Perm 107,120,121, 

177,161,220, 
231 

M-l 44 2/21100 2/22/00 3/3/00 3/9/00 3/9/00 232.1 19468.714 Industrial NE 166 ‘=‘$$7’. 

M-l 45 2/23/00 2124100 316100 3/12/00 3/13l00 232.1 19700.814 Residential NEUEl66, 102,10'7.113, 
Perm. 120,121,177, 

, 181,220,231 
S-146 2128100 2/28/00 3l16lOO 3123100 3123100 232.1 19932.9 Industrial SE 166 102,113 
S-147 2128100 2129100 3/10/00 3/16/00 3116100 232.1 20165.014 Industrial NE 166 107,120,12~, 

177.181,220, 
231 

M-148 3l9lOO 3/10100 3124100 3/30/00 3/30/00 232.1 20397.114 Residential Permanent 



TABLE 3.0 
EXPLOSIVE COMPOUNDS DAY LAST ANALYTICAL DATA (ppm) 



TABLE 4.0 
AVERAGE DAY LAST EXPLOSIVE COMPOUNDS LEVELS 

I 
ppm 

HW 1.9 

I 4.‘t 

I . . . . 2.0 1 --I 

Day 0 samples are no longer collected for compost containing MFA or MFB soil 
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