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1.0 
INTRODUCTION 

The Naval Surface Warfare Center (NSWC) Crane, located in southwestern Indiana, 
provides support for equipment, shipboard weapons systems, and ordnance. In 
addition, NSWC supports the Crane Army Ammunition Activity (CAAA) including 
production and renovation of conventional ammunition, storage, shipment, and 
demilitarization and treatment of conventional ammunition. Explosive-contaminated 
soils resulting from these operations have been identified at four Solid Waste 
Management Units (SWMUs): Ammunition Burning Ground (ABG) - SWMU-OYIO; 
Rockeye Munitions Facility (Rockeye) - SWMU-10115; Mine Fill A - SWMU-12/14; and 
Mine Fill B - SWMU-13/14. Figure l-l shows the locations of these SWMUs. A brief 
description of each of these SWMUs and the on-site Bioremediation Facility, identified 
as SWMU-33/00, is provided in Section 1.4 of this Plan. The constituents of concern 
for each of the SWMUs are discussed in Section 1.2 of this Plan. Approximately 
60,000 cubic yards of soil from ABG; approximately 18,000 cubic yards of soil from 
Rockeye; approximately 11,000 cubic yards of soil from Mine Fill A; and approximately 
22,000 cubic yards of soil from Mine Fill B are expected to be treated using on-site 
bioremediation. 

The Department of Defense (DOD) has successfully utilized bioremediation, or 
composting, to treat explosives-contaminated soil since 1982. Bioremediation has 
proven to be successful at other sites having explosive-contaminated materials 
[Weston, 19931. Explosive contaminants in soils and sludges that have been 
successfully degraded by composting include: 2.4,6-trinitrotoluene (TNT); hexahydro- 
1,3,5,-trinitro-1,3,5.-triazine (RDX); octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine 
(HMX); methyl-2,4,6-trinitropheylnitramine (Tetryl); and nitrocellulose [U.S. EPA, 1993a, 
1993b]. Based on this success, on-site bioremediation was selected as the preferred 
treatment alternative for the Interim Measures (IM) at ABG, Rockeye, Mine Fill A, and 
Mine Fill B. In addition to its effectiveness in treating explosives, on-site bioremediation 
involves limited transportation of contaminated soil and is less expensive than the other 
treatment alternatives evaluated. 

The first phase of the IM process consisted of a pilot-scale bioremediation operation 
which evaluated several mix recipes, and provided lessons learned, a final recipe for 
full-scale operation, and cleanup goals for treated soil. Results and discussions on the 
pilot-scale operations are provided in the Pilot-Scale Completion Report [MK, 1998a]. 
The second phase of the IM process is the full-scale operation of the Bioremediation 
Facility for treatment of the explosives-contaminated soil. This Plan discusses the 
second phase of operation, the full-scale operation. 
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Soil from Mine Fill A (SWMU-12/14) has been selected for the start-up of full-scale 
operation. This area was selected due to its high concentrations of RDX, TNT, and 
other explosives as described in Section 1.4.3. In addition, Mine Fill A was used in the 
Pilot-Scale Operations and continued excavation in this area will not impact on-going 
facility operations. 

1.1 PURPOSE 

The purpose of this Plan is to provide operational guidance and parameters, cleanup 
goals, and safety considerations for full-scale operation of the Bioremediation Facility. 
This Plan may be modified, amended, or revised, with the approval of the United States 
(US.) Navy and the United States Environmental Protection Agency (U.S. EPA), to 
optimize system performance throughout the full-scale operation. This Plan and the 
following documents will be used to implement actions at the Bioremediation Facility: 

. The approved Work Plan for the Soils Bioremediation Facility - addresses the 
design and construction requirements of the Bioremediation Facility [MK, 1997a]. 

. The approved Quality Assurance Project Plan (QAPP) For Full-Scale Operations 
at the Soils Bioremediafion FaciMy - addresses the quality assurance, sampling 
and analytical requirements of the bioremediation full-scale operation [MK, 
1998b]. 

. The approved Soil Erosion Control Plan for Bioremediation facility - addresses 
the erosion and sediment control measures for the Bioremediation Facility 
construction [MK, 19961. 

1.2 DOCUMENT ORGANIZATION 

This Plan is organized into fifteen sections and includes six appendices. Section 2.0 
provides a summary of the regulatory framework which governs the IM work actions 
described in this Plan, Section 3.0 provides description of the Bioremediation Facility. 
Details of soil excavation, screening, transportation, and site restoration is presented in 
Section 4.0. Description of the composting process operation is provided in Section 
5.0. Section 6.0 provides requirements for process control monitoring and sampling. 
Requirements for decontamination, fluid collection, and disposal of generated wastes 
from both the excavation sites and the Bioremediation Facility are provided in Section 
7.0. Quality Control requirements are presented in Section 8.0. Description of the 
various operating equipment and requirements for maintenance of the Bioremediation 
Facility are provided in Section 9.0. Section 10.0 provides requirements for 
demobilization activities. Emergency response, contingency, and spill prevention plan 
implementation methods are specified in Section 11 .O. Requirements for records 
maintenance, report generation, and recording are described in Section 12.0. The 
organization and responsibilities of project team involved with the IM work actions 
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covered by this Plan are presented in Section 13.0. A proposed IM work 
implementation schedule is presented in Section 14.0. A list of reference documents is 
provided in Section 15.0. 

Additional details required to implement the IM work actions described in this Plan are 
provided in the following appendices: 

. Appendix A: The Site Safety and Health Plan (SSHP) describes safety and 
health requirements for the IM work actions described in this Plan. A separate 
SSHP is included for each of the SWMUs. Currently, only the SSHP associated 
with Mine Fill A is included in this Plan. The other SSHPs will be developed at a 
later date and issued for approval prior to excavation. 

. Appendix B: Contains selected photographs of the Bioremediation Facility, 
equipment, and the SWMUs where soil will be excavated for treatment at the 
Bioremediation Facility. 

. Appendix C: Contains drawings of the Bioremediation Facility and process flow 
diagrams. 

. Appendix D: General guidelines for field operations are provided in Standard 
Operating Procedures (SOPS). 

. Appendix E: Soil Excavation Plans provide methods and controls for excavation, 
screening, transportation, and storage of explosive-contaminated soils. A 
separate soil excavation plan is included for each of the SWMUs. Currently, only 
the soil excavation plan associated with Mine Fill A is included in this Plan. The 
other excavation plans will be developed at a later date and issued for approval 
prior to excavation. 

. Appendix F: Quality Control Documentation, which includes Testing Plan and 
Log and Field inspection Checklists, required for successful implementation of 
IM work actions described in this Plan. 

. Appendix G: Procedures and methodology for performing the toxicity test. This 
appendix is under development and will be issued at a later date for approval 
prior to performing the toxicity test. Toxicity testing will be performed on each 
recipe for each IM SWMU prior to disposal of treated soil, in any location other 
than the on-site solid waste landfill, for that SWMU. 
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1.3 CONSTITUENTS OF CONCERN AND REMEDIAL OBJECTIVES 

1.3.1 Constituents of Concern 

The constituents of concern for Mine Fill A (SWMU-12/14) are listed below. They are 
derived from the Resource Conservation and Recovery Act (RCRA) Facility 
Investigation (RFI) Phase I Environmental Monitoring Report for Mine Fill A [Halliburton 
NUS, 19921. 

Explosives: Penta erylthritol tetranitrate (PETN); TNT; RDX; HMX; Tetryl; 
trinitrobenzene (TNB); 1,3-dinitrobenzene (DNB); nitrobenzene (NB); 4-amino- 
2,6-dinitrotoluene (4-Am-DNT); 2-Am-DNT; 2,4-dinitrotoluene (DNT); 2,6-DNT; 2- 
nitrotoluene (NT); 3-NT; and 4-NT. 

Metals: Aluminum; barium; cadmium; chromium (total); and lead. 

Volatile Organic Compounds (VOCs): Dichloromethane (methylene chloride); 
acetone; methyl ethyl ketone (2-butanone); methyl isobutyl ketone; toluene; and 
xylene (total). 

The constituents of concern for Mine Fill B (SWMU-13/14)are listed below. They are 
derived from the RFI Phase I Environmental Monitoring Report for Mine Fill B 
[Halliburton NUS, 19921. 

Explosives: PETN; TNT: RDX; HMX; Tetryl; TNB; 1,3-DNB; NB; 4-Am-DNT; 2- 
Am-DNT; 2,4-DNT; 2,6-DNT; 2-NT; 3-NT; and 4-NT. 

Metals: Aluminum; barium; cadmium; chromium (total); and lead. 

VOCs: Dichloromethane (methylene chloride); acetone; methyl ethyl ketone (2- 
butanone); methyl isobutyl ketone; toluene; and xylene (total). 

Polychlorinated Biphenyls (PCBs): Aroclor 1242; Aroclor 1254; and Aroclor 
1260. 

The constituents of concern for ABG (SWMU-03110) are listed below. They are derived 
from the Part 2 RFI Phase Ill Soils Report for ABG [ACOE, 19951 and Current 
Contamination Conditions Risk Assessment [BRE, 19971. 

Explosives: PETN; TNT; RDX; HMX; Tetryl; TNB; 1 ,bDNB; NB; 4-Am-DNT; 2- 
Am-DNT; 2,4-DNT; 2,6-DNT; 2-NT; 3-NT; and 4-NT. 
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Metals: Aluminum; antimony; arsenic; barium; cadmium; chromium (total); 
cobalt; copper; lead; manganese; mercury; nickel; silver; thallium; vanadium; and 
zinc. 

VOCs: Acetone, 1 ,I-dichloroethylene; 1,2-dichloroethylene, trichloethylene; 
1 ,I ,2,2-tetrachloroethane; trans-1,2-dichloroethylene; vinyl chloride; 
chloroethane; chloroform; and tetrachloroethylene. 

Semivolatile organic compounds (SVOCs): Bis(2-ethylhexyl) phthalate; di-n- 
butyl phthalate; N-nitroso-di-n-phenylamine; 4-nitrophenol; benzo(a)anthracene; 
and benzo(b)fluoranthene. 

Dioxins: 2,3,7&TCDD 

The constituents of concern for Rockeye (SWMU-1 O/l 5) are listed below. They are 
derived from the RFI Phase Ill Soils Report for Rockeye [ACOE, 19921. 

Explosives: PETN; TNT: RDX; HMX; Tetryl; TNB; 1,3-DNB; NB; 4-Am-DNT; 2- 
Am-DNT; 2,4-DNT; 2,6-DNT; 2-NT; 3-NT; and 4-NT. 

Metals: Aluminum; antimony; arsenic; barium; beryllium; cadmium; chromium 
(total); cobalt; copper; iron; lead; magnesium; nickel; and zinc. 

VOCs: trans-1,3,dichloropropene; xylene (total): 1 ,I ,I-trichloroethane; 1 ,I ,2- 
trichloroethane. 

SVOCs: Phenanthrene; fluoranthene; and pyrene. 

Based on generator knowledge and process operations at a particular SWMU 
additional analytical testing of constituents may be required to ensure that solvent- 
contaminated soil or other characteristic wastes are not transported to the 
Bioremediation Facility for composting. If metals and/or VOCs are present in soil at a 
particular SWMU, the soil will be analyzed for toxicity characteristic leaching procedure 
(TCLP) metals and/or VOCs. However, metals will be analyzed for total metals and the 
results based on the correction factor of 20 will be used to check if the values are below 
the TCLP metals regulatory limits as specified in Tables l-l through l-3. If the total 
metals results with the correction factor indicate values are higher than the regulatory 
limits, then TCLP analysis will be requested to verify the total metals results. 

1.3.2 Remedial Goals 

The primary objective of full-scale operation at the Bioremediation Facility is to reduce, 
through composting, the explosive contaminant levels of affected soils to meet the 
National Contingency Plan (NCP) criteria of 90% to 99% reduction of toxicity and 
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mobility (leachability), and to achieve human health (residential or industrial) and/or 
ecological risk-based remedial goals based on disposition of soil. 

The NCP Preamble indicates 90% to 99% reduction of toxicity and mobility 
(leachability) as a guide for effective treatment. Previous studies have indicated that 
reductions in parent compounds and first series intermediate compounds were 
providing parallel reductions in toxicity and leachability based on combined chemical, 
toxicology and leachability data [U.S. EPA, 1996131. Therefore, a 90% to 99% reduction 
in concentrations of contaminant compounds corresponds to a 90% to 99% reduction in 
toxicity and leachability and meets the NCP treatment performance guideline for 
composting of TNT, RDX, HMX. and other explosives. 

A performance goal of 30 mglkg for TNT and RDX was used during the pilot-scale as 
opposed to the industrial soil PRGs (64 mglkg and 17 mg/kg, respectively) and the 
residential soil PRGs (15 mg/kg and 4 mg/kg, respectively). The U.S. EPA has applied 
the 30 mg/kg performance goal at Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) sites to minimize the phytotoxicity effects of 
munitions compounds on plant species [U.S. EPA, 1996b]. This criteria is especially 
applicable to areas which may be backfilled with treated soil and revegetated. In 
particular, the PRG established for soil cleanup at the Bangor facility was set at 30 
mg/kg for TNT, as this level corresponded to “lifetime excess cancer risks between 10e5 
and 1O-6 under CERCLA and is protective for non-carcinogenic effects” [U.S. EPA, 
1993c]. Other constituents’ performance goals have been reduced from the PRG level 
such as 2,4 and 2,6 DNT based on previous studies [U.S. EPA, 1996~1. 

Human health (residential and industrial) and ecological risk-based remedial goals have 
been established using preliminary remedial goals and data quality levels by U.S. EPA 
Region 5 [U.S. EPA, 19981. Cumulative risk, other risk scenarios, and toxicity testing 
results are not considered in the U.S. EPA evaluation. These remedial goals are 
presented in Tables l-l through 1-3. The analytical methods and analytical reporting 
limits are also shown in these Tables. Method reporting limits for each of the target 
constituents are provided by Southwest Laboratory of Oklahoma and have been 
evaluated by Morrison Knudsen Corporation (MK) for acceptability for data quality. 

Tables I-4a and I-4b provides the cleanup goals for rinse water generated after 
washing the rocks at the excavation site. If the rinse water meets these cleanup levels 
or non-detect levels the rocks are determined to be acceptable for use as backfill 
material; or the rocks may be triple rinsed, crushed, and sent to the Bioremediation 
Facility for composting. 

Table 1-5 provides the allowable discharge limits without pretreatment, analytical 
methods, and analytical reporting limits for water generated in the storm-water retention 
ponds at the Bioremediation Facility. 
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Since the remedial goals tables do not reflect a full risk-assessment evaluation or 
leachability analysis, disposal options are restricted to certain land use options. Data 
must be recorded and maintained in the DOD Master Plan for this facility (NSWC 
Crane), in any lease agreement, and in a notice in deed upon any land transfers. The 
location of all treated soil disposal with a coordinating final analysis file for that soil shall 
be maintained for the land use record. 

1.3.3 Performance Objectives 

Figures 1-2 and 1-3 are flowcharts describing the process flow path for decision-making 
of the excavation site soil and the treated soil respectively. Similarly, Figure 1-4 is a 
flowchart describing the process flow path for decision-making of decontamination of 
rocks. 

Toxicity tests of the treated soil will be performed, as specified in Appendix G of this 
Plan, at a later date to determine if treated soil meeting the remedial goals listed in 
Tables l-l through l-3 can be used as soil amendment for revegetation at the 
excavation sites or other NSWC Crane Environmental Protection Department (EPD)- 
approved areas. 

1.3.4 Process Goals 

The process parameters and their operating goals essential to successful 
biodegradation of the explosive contaminants are listed in Table 1-6. It is essential that 
these goals be met to provide optimal conditions for successful degradation of the 
explosive contaminants and, therefore, meeting the performance goals of this Plan. 
The process parameters and their operating goals are discussed in more detail in 
Section 6.0. 

1.4 RECIPE SELECTION 

The mix for use in the full-scale operation is: 25% soil; 15% chicken manure; and 60% 
straw. This recipe was identified as Mix No. 7b and has been selected based on 
successful results from the pilot-scale testing [MK, 1998a]. Once the initial batch of soil 
treated under full-scale operation is shown to meet the performance goals, the mix will 
be tested at a 30% soil loading in a pilot-scale size windrow, as agreed upon by the 
U.S. Navy and the U.S. EPA. 

Since the results of the toxicity tests are not available at the time of this Plan approval, 
other recipes [such as Mix No. 3 or Mix No. 7a) used in the pilot-scale testing will be 
used at one or more SWMUs to achieve the desired process and remedial performance 
goals. Additionally, based on results of 30% soil loading, other recipes (such as Mix 
No. 3 or Mix No. 7a) may be used at one or more SWMUs to achieve the desired 
process and remedial performance goals. These other recipes will be used after 
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INSERT 

TABLE l-l 
REMEDIAL GOALS (RESIDENTIAL LEVELS), ANALYTICAL METHODS, AND 
ACCEPTABLE REPORTING LIMITS 
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INSERT 

TABLE l-2 
REMEDIAL GOALS (INDUSTRIAL LEVELS), ANALYTICAL METHODS, AND 
ACCEPTABLE REPORTING LIMITS 
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.- INSERT 

TABLE l-3 
REMEDIAL GOALS (ECOLOGICAL LEVELS), ANALYTICAL METHODS, AND 
ACCEPTABLE REPORTING LIMITS 
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INSERT 

TABLE 14a 
CLEANUP LEVELS FOR RINSE WATER FROM ROCK WASHING (DRINKING 
WATER LEVELS), ANALYTICAL METHODS, AND ACCEPTABLE REPORTING 
LIMITS 
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.- INSERT 

TABLE 1-4b 
CLEANUP LEVELS FOR RINSE WATER FROM ROCK WASHING (ECOLOGICAL 
LEVELS), ANALYTICAL METHODS, AND ACCEPTABLE REPORTING LIMITS 
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TABLE I-5 
DISCHARGE LIMITS FOR POND WATER WITHOUT PRETREATMENT 

Parameter Method of Discharge To WWTP Discharge To Surface Acceptable Reporting 
Analysis’ Acceptance’ Level Acceptance Level Limit 

(Ibslday) (NPDES monthly limit - wu 
WV 

Explosives 

TNT 

RDX 

HMX 

Nitrates 

Other parameters 

8330 

8330 

8330 

300.0 

HMX+RDX+TNT = 0.17 
Ibs/day Max. 

HMX+RDX+TNT = 2.0 
mgll Max. 

as above 

as above 

90 Max. 

6.4 (high) 
0.12 (low) 

14.0 (high) 
0.84 (low) 

13.0 (high) 
1 .o (low) 

1,000 

:Dec. 1 to Apr. 30) 

5.0 to 11 .O units 

Uickel 

_ 
mc 16010 I 0.09 I I 10.0 
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TABLE I-5 (Continued) 
IIL 

DISCHARGE LIMITS FOR POND WATER WITHOUT PRETREATMENT 

Parameter Method of Discharge To WWTP Discharge To Surface Acceptable Reporting 
Analysis’ Acceptance’ Level Acceptance Level Limit 

(Ibslday) (NPDES monthly limit - wu 
wm 

Silver 6010 0.004 5.0 

7470 
I 

0.00003 
I 

Total Cyanide 9010 0.003 10,000 

Notes: 
1. Analytical methods listed above are SW-846 methods, unless otherwise indicated. 
2. Eased on NSWC Crane Memorandum dated September 26. 1997 “Current Waste Water Dumping Guidelines” 

FSWC Crane Code 0957 to Code 09511 [NSWC Crane, 1997a] 

n/a: not applicable 

TABLE l-6 
PROCESS PARAMETERS AND OPERATING 

GOALS 

Process Parameter Operating Goal 

Temperature 25 to 60 “C 

II Moisture I 40 to 60 % (WHC)’ II 

Oxygen 
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approval by the U.S. Navy and the U.S. EPA. Mix No. 3 consisted of 25% alfalfa; 25% 
turkey manure; 25% wood chips; and 25% soil. Mix No. 7a consisted of 25% soil; 3.5% 
chicken manure; and 71.5% straw. A discussion on the amendment supply and 
storage is provided in Section 5.1 of this Plan. 

1.5 BACKGROUND 

In 1993, the U.S. Navy shifted emphasis from site investigations to actual cleanup 
activities. As a result of this decision, and to reduce or eliminate the potential for 
contaminant migration, NSWC Crane evaluated its 31 SWMUs to determine which ones 
would be amenable to accelerated cleanup actions, otherwise known as IMs. NSWC 
Crane submitted a proposal to the U.S. EPA to conduct IM cleanup actions at selected 
SWMUs. Four of those SWMUs have been identified for IM cleanup due to explosive 
contaminants in the soils and a fifth SWMU identified as the facility for treatment of the 
affected soil. Those SWMUs are: 

. SWMU-03/10, Ammunition Burning Grounds 

. SWMU-10115, Rockeye Munitions Facility 

. SWMU-12/14, Mine Fill A 

. SWMU-13/14, Mine Fill B 

. SWMU-33/00, Bioremediation Facility 

A brief description of these SWMUs is provided in the following sections. Selected 
photographs of these SWMUs are included in Appendix B of this Plan. 

1.5.1 SWMU-03/10, Ammunition Burning Ground 

The ABG area is located in the eastern portion of the NSWC as shown in Figure l-l, 
and occupies approximately 50 acres. Access is by Highway H-462 via H-58, H-274 
and H-463. The ABG has been used extensively since the 1940s to treat materials 
contaminated with explosives, bare explosives, candles, flares, solvents, red 
phosphorus, small detonators, and fuse materials. The largest quantities were 
destroyed between 1956 and 1960, when 15,000 pounds per day of smokeless powder 
and 48,000 pounds per day of high explosives were burned directly on the soil surface. 
Ammunition burning is now performed in clay-lined steel pans [ACOE, 1992a]. The 
area is also used for flashing the residue from bombs and projectiles after they have 
been melted or drilled out to remove the bulk of the explosives. Close coordination 
between NSWC operations personnel and the remediation personnel will be required to 
minimize any impact to ongoing operations. 

The results of the RFI Part 2, Phase Ill Soils Study for the ABG, SWMU #03/10 
indicated total xylene, ethylbenzene and toluene were detected in surface soil at 
concentrations ranging from 0.00061 to 0.0091 mglkg. Trichloroethylene (TCE) was 
detected at a maximum concentration of 0.017 mglkg. This TCE value falls below the 
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risk-based concentration (RBC) of 3 mg/kg, for a soil to air inhalation scenario [USEPA, 
1994a] and does did not exceed residential values for soil ingestion (58 mglkg). 
Polynuclear aromatic hydrocarbons (PAHs) were detected in 9 of 33 samples collected. 
The highest PAH concentration detected was 0.37 ppm [benzo(b)fluoranthene]. All 
detected concentrations were below RBCs [ACOE, 19951. 

-, 

In addition, eight explosives (HMX; RDX; TNT; TNB; 2,4-DNT; 2,6-DNT; 2A-DNT; and 
4A-DNT) were detected in surface soils collected during the August, 1993 study. The 
maximum detected concentrations for HMX, RDX and TNT were 223 mg/kg, 1820 
mg/kg and 136 mglkg, respectively. Concentrations of metals detected during the 
study were compared to background levels for the site. Calcium, cadmium, copper, 
lead and zinc were found in surface soils at 100 times background levels. Magnesium, 
silver, tin and phosphorus were detected at concentrations 10 times above background 
levels [ACOE, 1995). 

Aerial photographs are provided in Appendix B for additional detail of the site. Based 
on the previous sampling data, an estimated 60,000 bank cubic yards of explosives- 
contaminated soil will be excavated at the ABG area. Additional site characterization 
and details of the excavation activities are provided in Appendix E of this Plan. 

1.5.2 SWIw&10/15, Rockeye 

The Rockeye Munitions area is located in the northeastern portion of the NSWC at the 
intersection of Highways H-161 and H-45 as shown in Figure l-l. This area, an NSWC 
operating unit, is a production facility that was formerly a press-loading operation for 
3-inch projectiles. It was later converted to a case-filling operation for cluster bombs. A 
large volume of wastewater is produced by the operation and is collected in sumps. 
Prior to 1978, explosives-contaminated waters from full sumps were discharged directly 
to a branch of Sulfur Creek on the north side of the facility and to Turkey Creek, a 
tributary to Boggs Creek, on the south. Residues from the sumps are now pre-treated, 
pumped, and transported to an on-site treatment facility [ACOE 1992b]. 

The subsurface soil explosive concentrations range up to 42.7 mg/kg for individual 
constituents. Surface soil samples contained explosive concentrations ranging from 
non-detects to as high as 10,400 mglkg (HMX). DNB, DNT, and TNB were found at 
concentrations below quantitation limits (the concentration reported was estimated) and 
tetryl was not detected at all. TNT was found in surface samples at a maximum 
concentration of 295 mg/kg and at a maximum level of 1.40 mglkg in subsurface 
samples. An RDX concentration of 3,350 mglkg was found in surface samples. HMX 
was found in more samples and at higher concentration than any other explosive 
compound analyzed. Subsurface soil samples contained HMX at concentrations above 
quantitation limits. HMX concentrations of 1,960 and 10,400 mglkg were found in 
surface soil samples from two areas. The surface soils beneath the exhaust of a 
Rockeye Building 2734 ventilator contained concentrations of TNT, RDX, and HMX at 
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295, 3,350, and 10,400 mglkg, respectively. These concentrations were the maximums 
for these compounds in the Rockeye soil samples [ACOE 1992bI. 

Comparison of the maximum metals concentrations of Rockeye subsurface soils to 
background subsurface soils does not appear to yield conclusive evidence as to 

whether or not a release of metals has occurred at Rockeye. Comparison of metals 
analyses of Rockeye surface soils with background samples indicates that maximum 
concentrations in Rockeye surface soils were higher than the background, except for 
nickel and antimony [ACOE 1992bl. 

Based on the previous sampling data and locations, the areas below the ventilator 
exhausts at Buildings 2731 and 2734 have been selected as excavation sites for the IM 
cleanup discussed in this Plan. In addition, the sumps, drainage ways, and drainage 
way outfalls will be excavated and treated during this IM cleanup. Aerial photographs 
are provided in Appendix B for additional detail of the site. An estimated 18,000 bank 
(in-place) cubic yards of explosives-contaminated soil will be excavated at the Rockeye 
Munitions area and transported to the Bioremediation Facility for compost treatment. 
Additional site characterization and details of the excavation activities are provided in 
Appendix E of this Plan. 

1.53 SWMU-12/14, Mine Fill A 

Mine Fill A is located in the west-central portion of NSWC situated along Highway H-17 
as shown in Figure l-l. Mine Fill A consists of 29 buildings which have been used to 
assemble mines, depth charges, rocket heads, aerial bombs, and projectiles. Currently, 
Mine Fill A is used to produce 2,000-pound aerial bombs. Demilitarization activities 
also take place in this area. The major sources of contamination were wash down 
operations and the exhaust ventilation system. 

Soil contaminants include TNT, RDX, and HMX. Concentrations of individual 
constituents in the soil range from non-detect to 15,300 mglkg (RDX). TNT and HMX 
were reported as high as 3,790 mglkg and 1,340 mglkg respectively. Soil samples 
were collected in 1985 around Buildings 153 and 158 with the highest concentrations of 
contaminants detected near Building 153 [Halliburton, 19921. Aerial and ground 
photographs are provided in Appendix B for additional detail of the SWMU. 
Approximately 210 cubic yards of an estimated 11,000 cubic yards soil of was 
excavated and transported to the Bioremediation Facility for use in the pilot-scale 
testing, performed from June, 1997 through November, 1997 [MK, 1998a). The 
remaining soil will be excavated and transported to the Bioremediation Facility for 
cornposting as part of the full-scale operations. Additional site characterization and 
details of the excavation activities are provided in Appendix E of this Plan. 
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1 X.4 SWMU-12/14, Mine Fill B 

Mine Fill B is located in the west-central portion of NSWC as shown in Figure l-l. Mine 
Fill B consists of 39 buildings and is situated along Highway H-18. Historically, its 
operations were similar to Mine Fill A. It is currently used for the renovation and rework 
of munitions. Activities include the application of enamel and bituminous solvent 
coatings, rotary grit blasting, spray painting, propellant removal, and fuse and 
configuration changes. Explosive particulate matter was exhausted through the 
ventilation system. Rinse and wastewater containing Composition B, HBX-1, HBX-3, 
H6 (all combinations of TNT, RDX, HMX, with additives) and TNT are potential 
contaminants. Concentrations of individual explosives in soils ranged from undetected 
to 24,000 mglkg (RDX). TNT and HMX were reported as high as 2410 mg/kg and 2020 
mg/kg respectively. Based on operational history, physical condition, location, waste 
characteristics, visual evidence, and analytical data, releases to ground water, surface 
water, soil, and air have occurred [Halliburton, 19921. 

Based on the previous sampling data and locations, the areas around Buildings 166, 
167, 168, 171, 172, and 173 have been selected as excavation sites for soil interim 
measures cleanup. Aerial photographs are provided in Appendix E3 for additional detail 
of the site. An estimated 18,000 cubic yards of explosives-contaminated soil will be 
excavated at the Mine Fill B area and transported to the Bioremediation Facility for 
composting. Additional site characterization and details of the excavation activities are 
provided in Appendix E of this Plan. 

IS.5 SWMU-33/00, Bioremediation Facility 

The Bioremediation Facility is a 5.5 acre complex located in the southwest quadrant of 
NSWC Crane near the Crane Landfill as shown on Figure l-l. The facility was 
constructed from March of 1996, to June of 1997 by the Navy Remedial Action 
Contractor (RAC), Morrison Knudsen Corporation (MK) with funding provided from the 
Defense Environmental Restoration Account managed by Southern Division, Naval 
Facilities Engineering Command. The Bioremediation Facility is comprised of three 
compost buildings each measuring 300 feet long by 70 feet wide by 18 feet tall, a 
vehicle decontamination facility, two lined storm-water collection ponds, a diesel 
storage tank, amendment storage area, and a field laboratory and administration 
facility. A description of the facility is provided in Section 3.0 of this Plan, 
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2.0 
REGULATORY COMPLIANCE 

2.1 CONTAMINATED MEDIA CLASSIFICATION 

On-site bio-treatment of contaminated media must comply with all relevant permitting 
and reporting requirements of RCRA (1976 et seq.). 

Data obtained from in-situ soil samples of all excavation areas indicate that the 
contaminated soil does not contain 40 CFR 261 Appendix VIII hazardous constituents 
above the characteristic reactivity threshold as determined in 40 CFR 261.23. 
Contaminated soil containing reactive nitrated aromatics has been evaluated and 
indicated that reactivity was not observable if the reactive constituents are present 
below concentrations of 10% (100,000 mglkg) [Kristoff et al, 19871. The site soil 
concentrations of nitrated aromatic compounds are below this concentration. 

Wash-out water from ammunition processing has previously been released to soil at 
Rockeye, Mine Fill A, and Mine Fill B. This wastewater was classified as K047 (pink/red 
water from TNT operations). Per the regulations, K047 waste becomes delisted upon 
deactivation, The reactive level for TNT has been determined to be 10 percent as 
discussed above. If the soils do not contain TNT concentrations greater than 10%. then 
the soil is acceptable for treatment at the Bioremediation Facility. 

Records indicate that pyrotechnics, explosives, and propelants (PEP)-contaminated 
waste had been burned on the ground at the ABG. The Bioremediation Facility can 
only accept soil contaminated with solvents if the soil is segregated and approved for 
treatment at the Bioremediation Facility by the NSWC Crane EPD and the U.S. EPA. 

It is anticipated that none of the soil will be considered a listed RCRA hazardous waste. 
Review of in-situ soil analyses indicate that all soils will be non-reactive and considered 
non-hazardous waste. After treatment at the Bioremediation Facility, the hazardous 
constituents will have been removed, and the resulting soil will be suitable for use as 
daily cover material at the on-site landfill; for use as topsoil at the excavation sites; or 
for use at other areas as determined by NSWC Crane EPD. If the generation of 
hazardous waste is expected from excavation in an area, activities in that area will stop 
until a decision is reached by the NSWC Crane EPD as to the ultimate disposition of the 
material. PCB-contaminated soil greater than 50 ppm at Mine Fill B will not be 
transported to the Bioremediation Facility for treatment. Treated soil between 10 and 
50 ppm of PCBs will be covered with a minimum of ten inches of clean soil (i.e., less 
than one ppm PCB) 

Based on the classification of the soil to be treated as non-hazardous waste, the 
Bioremediation Facility and buildings have been designed and approved as a solid 
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waste and contaminated media treatment facility meeting the applicable codes, 
standards, and regulations. 

2.2 WASTE MANAGEMENT 

The NSWC Crane EPD representative will coordinate all waste management and 
disposal. The contractors will comply with all NSWC Crane EPD requirements for 
management of any solid wastes, hazardous wastes, or contaminated wastes. A waste 
management handbook is available in the Bioremediation Facility Office for handling of 
wastes based on NSWC Crane EPD requirements. 

The bioremediation process will generate water from decontamination of sampling and 
operating equipment. Decontamination water will be sampled and analyzed as required 
by this Plan and the approved QAPP for Full-Scale Operations [MK, 1998b]. 
Requirements for disposal of decontamination water is specified in Section 7.2. 

Specific waste containers (e.g., acetone, field screening kits, etc.,) will be generated at 
times in response to operational needs. These materials may be characterized by 
generator knowledge, Material Safety Data Sheets (MSDS), or sampling. All sampling 
and analysis will conform to this Plan and the approved QAPP for Full-Scale Operations 
[MK, 1998b]. All waste storage containers will be properly stored, labeled, and 
disposed of in accordance with the regulations listed above and NSWC Crane 
directives. Specifically, waste such as acetone from the field test kits and some of the 
waste which is explosive-contaminated combustible material can be transported for 
treatment at ABG. A Contaminated Scrap Manifest - NSWCC 6280/4, Rev. 6-84 will be 
filled out and submitted for approval by the NSWC Crane EPD. Upon approval, these 
specific wastes will be transported to the ABG for treatment. 

Experience has shown that Personnel Protective Equipme.nt (PPE) is contaminated with 
minimal amounts of material it comes in contact with. Therefore, PPE is classified as a 
solid waste and will be disposed of at the on-site landfill. 

2.3 STORM-WATER DISCHARGE 

The NSWC Crane has obtained a Storm-water Discharge Permit, [NSWC Crane, 
1997b] under 327 IAC 15; National Pollution Discharge Elimination System (NPDES) 
General Permit Rule Program. This permit will be amended to include discharge levels 
for the Bioremediation Facility storm-water collection system. Operations will be in 
compliance with the specifications in this Plan, which is consistent with the permit. The 
storm-water diversion and retention controls for the Bioremediation Facility are 
described in Sections 3.6 and 7.2.4 of this Plan. Additional details on sampling 
procedures and analytical methodologies for storm-water discharge are provided in the 
approved QAPP for Full-Scale Operations, Section 4.3 [MK, 1998b]. 

.- 
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2.4 LANDFILL PERMITTING 

An application for a Minor Modification, if required, to the existing landfill permit will be 
submitted by NSWC Crane EPD personnel to the Indiana Department of Environmental 
Management (IDEM). If treated soil will meet the remedial goals specified in Tables l-l 
through 1-3, no permit modification is required. However, a letter indicating that the 
treated soil will meet the remedial goals is required. This letter will be submitted by 
NSWC Crane EPD to IDEM prior to disposal of treated soil at the on-site landfill. 

2.5 EXCAVATION PERMITTING 

A Digging Permit is required for soil excavation in the SWMUs. This permit will be 
obtained from the Public Works Officer and is valid for the duration of work unless 
physical conditions change, at which time it will be revised. Additional details on 
excavation permitting is provided in Section 4.0 and Appendix E of this Plan. In 
addition, statement of the removal or absence of unexploded ordnance (UXO) in the 
work zone has been obtained for all SWMUs addressed in this Plan and is provided in 
Attachment A to the Soil Excavation Plan (Appendix E). 

2.6 SPECIFICATIONS, CODES, AND STANDARDS 

Compliance in the material, examination, testing, inspection, and documentation will 
include, but not be limited to, the applicable portions of the specifications, codes, and 
standards listed below. References to codes, specifications, and standards will be to 
the latest edition, complete with all addenda and revisions applicable on the date of 
approval of this Plan. 

. U.S. Navy or NSWC Crane guidance 

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

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

. U.S. Environmental Protection Agency 
40 CFR 257, Criteria for Classification of Solid Waste Disposal Facilities 
and Practices 
40 CFR 261, Identification and Listing of Hazardous Waste 
40 CFR 262, Standards Applicable To Generators Of Hazardous Waste 
40 CFR 264, Subpart S Corrective Action 
40 CFR 300, National Oil and Hazardous Substance Contingency Plan 
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. U. S. Department of Transportation 
49 CFR 172, Hazardous Materials Table, Special Provisions, Hazardous 
Materials Communications, Emergency Response Information, and 
Training Requirements. This part describes requirements for completing 
shipping papers; marking, labeling, and placarding; training; and 
emergency response. 
49 CFR 173, General Requirements for Shipments and Packaging. This 
part describes classification and packaging of hazardous materials. 

. Indiana Department of Environmental Management 
327 IAC 15, NPDES General Permit Rule Program 
329 IAC 2, Solid Waste Management 
329 IAC 3.1, Hazardous Waste Management Permit Program And 
Related Hazardous Waste Management 

. . Department of Defense Explosives Safety Board explosive safety 
standard for construction equipment. 

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

2.7 ENVIRONMENTAL PROTECTION 

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

2.7.1 Dust Control 

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

2.7.2. Erosion and Sediment Control 

Temporary erosion control will be used in excavation areas until permanent surface 
drainage is reestablished. The amount of bare soil exposed at any time is not expected 
to exceed three acres, and the excavations will be protected when work is not in 
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.- progress. 

All erosion control structures in excavation areas are to be built to conform to SWMU- 
specific conditions. Generally, erosion control structures will consist of berms, ditches, 
sumps or straw bale dikes. These structures will be maintained as often as required to 
ensure that sediment is minimally permitted to migrate into or out of exclusion zones. 
Water contained and collected within the exclusion zones, except water protected from 
cross-contamination, will be pumped to on-site storage tanks and handled as stated in 
Appendix E. If excavation area exceeds three acres in any one location, an erosion 
control plan will be prepared and submitted to the NSWC Crane EPD for approval. 
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3.0 
BIOREMEDIATION FACILITY DESCRIPTION 

The following descriptions are supported by design drawings and technical 
specifications provided in the Work Plan for Soils Bioremediation Facility and Task- 
Specific SSHP ~[MK, 1997a]. 

The Bioremediation Facility is shown on drawing G-100, located in Appendix C, and 
consists of the following structures and service elements: 

. Three 70-foot wide by 300-foot long compost buildings 

. Amendment storage area 

. Amendment haul road area 

. Equipment and personnel decontamination areas 

. Office and laboratory trailer area 

. Storm-water diversion and retention controls 

. Basic services and utilities, including a water supply source for dust 
suppression and compost moisture additions 

Selected photographs of the various structures of the Bioremediation Facility are 
included in Appendix B of this Plan. 

3.1 COMPOST BUILDING AREA 

The Compost Building Area is located in the south central and western portions of the 
Bioremediation Facility as shown on drawing G-100 of Appendix C and as amended in 
the approved plans. The compost building structures consist of a metal structural frame 
with a light-weight roof designed to accommodate both local climatological conditions 
and the height of equipment selected for cornposting operations. The compost building 
side walls are constructed of six-inch thick concrete to a height of four feet with metal 
siding extending to the roof line. The entrance/exit ends of the buildings are open with 
six-inch high entrance/exit ramps to prevent run-on or run-off conditions. The floors of 
the compost structures are concrete, designed to slope to an epoxy-coated fluid 
collection sump. Each compost building is provided with a one and one-half inch 
diameter underground water line. Ventilation is provided for each of the three compost 
buildings. 

The area surrounding the compost buildings is provided with asphalt paving coated with 
an approved sealant to limit infiltration of contaminated water into the soil. Where 
required, the outer perimeter of the paved surface has a six-inch high asphalt curb for 
run-on and run-off control. The paved surface at the Compost Building Area slopes to 
the southwestern edge of this area where a storm-water storage/retention pond is 
located. 

NSWC Crane 
Ekemediation Facility 
Full-Scale Ooerational Plan 3-1 02/09/98 



3.2 AMENDMENT STORAGE AREA 

The Amendment Storage Area is located in the southeast section of the Bioremediation 
Facility as shown on drawing G-l 00 in Appendix C, and is used to store bulking agents 
and manure amendments. This area is surfaced with asphalt paving and coated with 
an approved sealant to limit infiltration of contaminants. The outer perimeter of the 
paved surface has a six-inch high asphalt curb for run-on and run-off control. The 
paved surface of the Amendment Storage Area slopes to the southern edge of this area 
where a second storm-water storage/retention pond is located. 

The Amendment Storage Area has multiple temporary bins for storing the amendment 
materials used in the cornposting operation. The bin side walls are constructed of 
precast concrete blocks which can be adjusted as required to accommodate different 
storage configurations. All stockpiles of amendments will be covered for protection 
from wind and rain at the end of every day. 

A500-gallon capacity above-ground diesel fuel storage tank and containment pad is 
located on the north-central edge of the Amendment Storage Area. The containment 
pad is cast concrete with eight-inch CMU block walls two courses high, coated with an 
epoxy paint and provided with a two-inch diameter drain pipe and a lockable valve for 
storm-water discharge. The fuel dispenser also has a locking device. 

3.3 AMENDMENT HAUL ROAD AREA 

The Amendment Haul Road area is located in the southeastern portion of the 
Bioremediation Facility as shown on drawing G-100 in Appendix C. The amendment 
haul road is constructed of compacted limestone. Drainage swales on both sides of the 
haul road and corrugated steel culverts at each end of the haul road maintain proper 
drainage. 

3.4 EQUIPMENT AND PERSONNEL DECONTAMINATION AREAS 

An Equipment Decontamination Facility is constructed for cleaning trucks and 
equipment that have come into contact with contaminated soil within the Bioremediation 
Facility. Trucks and equipment will be cleaned using a high-pressure, low-volume 
water spray system. The equipment decontamination area consist of a vehicle wash 
area, a 4,000.gallon capacity epoxy coated fluid collection and storage sump, a toilet 
facility, and equipment room. A boot wash area is located on the east side of the truck 
wash to allow personnel to cleanse their boots prior to moving to the shower/change 
trailer. A sanitary sewer line from the decontamination facility toilet room is routed to a 
pump/lift station located in the office/laboratory area. 

The Personnel Decontamination Area consists of a shower/locker room trailer with 
change room area, lockers, lavatory, toilets and showers. The sanitary sewer line is 
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routed to the pump/lift station in the office/laboratory area 

3.5 OFFICE AND LABORATORY TRAILER AREA 

The Office and On-Site Laboratory Trailers are located north of the Compost Building 
Area as shown on drawing G-100 in Appendix C. They are provided with a compacted 
limestone, 24-vehicle capacity, parking area. Sanitary sewer service is provided by way 
of a grinder pump/lift station as specified in the technical specifications and drawings. 
The existing roadside drainage swales are sloped to obtain proper drainage. 

The On-Site Laboratory Trailer contains the necessary equipment and supplies to 
support the process monitoring requirements as described in Section 6.0. 

3.6 STORM-WATER DIVERSION AND RETENTION CONTROLS 

The facility utilizes both the existing topography and site drainage controls to control 
storm-water run-off and run-on as shown on drawing G-100 in Appendix C. Two lined 
storm-water retention ponds sized to store rainfall from a IO-year, 24-hour storm are 
constructed inside the Bioremediation Facility. Each pond has a 1 O-foot high chain link 
perimeter fence with access gates for protection against wildlife intrusion. The access 
gates will also be fenced to provide protection against wildlife intrusion. The discharge 
pipes for both ponds are controlled with a locking device which allows for controlled on- 
site storm-water storage/retention and off-site storm-water discharge. 

Water collected in the retention basin will be sampled following a storm to determine 
whether the water meets off-site discharge or sanitary sewer influent requirements. 
Water not meeting off-site discharge requirements will either be recycled in the soil 
treatment area for compost moisture adjustment, pumped into the sanitary sewer 
system, or transported to one of the water treatment facilities located at Mine Fill A and 
Rockeye. Evaporation will be the preferred method of decreasing retention pond 
volumes, but analyses of retained water will be kept current so that water may be 
discharged when needed. 

NSWC Crane EPD will implement the NPDES discharge permit [NSWC Crane, 1997b] 
and obtain another modification for discharge of the pond water to the local drainage 
swales. 
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4.0 

SOIL EXCAVATION, SCREENING, TRANSPORTATION, AND SITE 
RESTORATION 

Prior to initiating any excavating, a Digging Permit will be required and will be obtained 
through the Public Works Department, Building 2516. Prror to mobilization of 
excavation equipment, all areas of excavation, work configuration, the Exclusion Zone 
(EZ), Contamination Reduction Zone (CRZ), Support Zone (SZ), soil screener location, 
stockpile area, etc. will be established in the field and clearly identified as specified in 
the Soil Excavation Plan in Appendix E. A complete description of the excavation area, 
screening, and sampling of soil as well as the equipment decontamination and SWMU 
restoration is described in the Soils Excavation Plan in Appendix E. A brief summary of 
each major activity is provided in the following sections, 

4,l SOIL EXCAVATION 

Soil excavation will be performed by a backhoe/loader, and/or a steer skid loader 
(Bobcat) and hand digging. A detailed soil excavation plan is provided in Appendix E 
for each SWMU. 

4.2 SOIL SCREENING 

Screening is required to ensure that the soil to be treated is homogenous so that the 
composting operation is effective. Contaminated soil will be screened to remove 
oversized material (1.5-inch or larger) from the excavated soil prior to use for 
composting. Smaller screen sizes may be used when screening for metal removal is 
required. The screening will be performed using a screen with a minimum 50 tonlhr 
capacity. The screen will be of a standard design, portable, road legal for towing, self- 
powered, and will have a feed hopper with grizzly bars, fines stacking conveyor and a 
reject (oversized material) discharge conveyor. A step-by-step procedure for soil 
screening is provided in the Field Standard Operating Procedure (SOP) 1 .O in Appendix 
D. 

After screening at the excavation SWMU, the material that passes through the screen 
will be dropped from the fines stacking conveyor into a lined stockpile area, or directly 
into a conveyor for direct loading in the live-bottom semi-tractor trailers for transport to 
the Bioremediation Facility. Stockpiled material, that does not pass through the screen 
(i.e., coarse fractions determined to be rejected materials) at the excavation site, will be 
segregated and placed in separate lined and bermed areas and will be covered during 
periods of precipitation. Screened soil may be stockpiled in one of the three compost 
buildings. 
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Post-excavation in-situ confirmatory soil samples will be collected and their locations 
recorded. Confirmatory soil samples will meet the cleanup levels specified in Table l-2 
(industrial levels) prior to backfilling the area. This sampling is further described in 
Section 4.5 of the approved QAPP for Full-Scale Operations [MK, 1998bl. 

4.3 TRANSPORTATION 

The transport route may vary depending upon NSWC Crane operations during the 
periods of soil transport. SWMU-specific transportation routes are described in the Soil 
Excavation Plan in Appendix E of this Plan. 

Each truck load of screened soil will be weighed to determine and record the quantity 
and weight of soil entering the Eioremediation Facility. The trucks will be weighed at 
the truck scale at the entrance to the Bioremediation Facility access road as described 
in Field SOP 2.0 in Appendix D of this Plan. 

4.4 BACKFILLING AND SITE RESTORATION 

As equipment is no longer required in the EZ it will be decontaminated and moved to 
the SZ. After all contaminated materials are containerized, the remaining equipment 
will be decontaminated and moved to the SZ. The decontamination equipment will then 
be cleaned and the work zone barriers removed. All decontamination fluids will be 
collected and disposed of at the Mine Fill A or Rockeye treatment facility, pumped into 
the on-site sanitary sewer system, transported off-site for treatment, or disposed of 
using a method approved by the NSWC Crane EPD Representative. 

The excavation will be surveyed to determine the volume of the excavation, to record 
the extent of the excavation, and to record the location of the post-excavation samples. 
The excavation may be backfilled to grade with non-contaminated fill from an on-site 
borrow source and/or with approved compost material at the end of the excavation 
period. 

The structural backfill material may be placed in 12-inch lifts and compacted. Backfilled 
areas may be covered with a minimum of three inches of topsoil (which may include the 
clean or approved treated soil compost material), seeded with native grasses, fertilized, 
and watered or covered with other materials. Erosion control measures will be 
maintained in seeded areas until the growth of grasses is sufficient to prevent erosion. 

-. 
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5.0 
COMPOSTING PROCESS DESCRIPTION 

The composting operation process flows are illustrated on drawing 4324-0009-02-A in 
Appendix C. The full-scale composting operation consists of the following major steps 
to be performed for each windrow: 
. Amendment Supply and Storage 
. Load Amendments into Grinder/Mixer 
. Load Amendment Blend into Windrow 
. Load Soil into Windrow 
. Turn/Mix Windrow 
. Unload Windrow and Transport Soil for Disposal 

5.1 AMENDMENT SUPPLY AND STORAGE 

Ail amendment trucks will be weighed in an off-site certified scale and records 
maintained at the Bioremediation Facility Office. Prior to off-loading of amendments, 
the delivery trucks will be weighed (randomly at the rate of 20 percent of trucks by 
amendment type) on the truck scale at the entrance to the Bioremediation Facility 
access road as described in Field SOP 2.0 in Appendix D of this Plan. Trucks that have 
been weighed off-site and are too large to travel on the Bioremediation Facility truck 
scale are not required to be re-weighed on-site. The amendments will be brought on- 
site by way of the amendment haul road and stored in the asphalt-paved amendment 
storage area as illustrated on drawing P-100 in Appendix C. All amendment suppliers 
will be identified on the Record of Recipe form, Field SOP 3.0 in Appendix D. The 
suppliers may change during the course of this IM cleanup. 

51.1 Chicken and Turkey Manure 

The chicken manure comes from laying hens up to 80 weeks old. The chickens diet 
consists of grain, grain by-products, and calcium. The manure contains no bedding, 
and contains approximately 1% feathers, eggs or other natural impurities. 

The turkeys are hens, 6-14 weeks old. Their diet consists of grain, grain by-products, 
meat by-products, fish by-products, calcium, phosphorus, salt, trace minerals, animal 
and vegetable fat, anti-oxidants, metholnine, and lysine. The manure contains a 
bedding material that is a mixture of approximately 30% by volume rice hulls, 
approximately 60% by volume sawdust, and approximately 10% by volume wood chips, 
and contains approximately 1% feathers, eggs or other natural impurities. 

Both the chicken and turkey manures will be delivered in bulk to the amendment 
storage area. Due to potential odor and leaching concerns, the manures will be 
delivered within one week of the time they will be incorporated into the windrows to 
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ensure quality and freshness of the amendment. 

5.1.2 Alfalfa and Straw 

The alfalfa hay and straw will be provided in bales bound with hemp or a plastic mesh 
baling material which will be removed prior to amendment blending. The supplier will 
deliver the alfalfa and straw within two weeks of windrow construction. 

51.3 Wood Chips 

Wood chips will be delivered in bulk to the amendment storage area, within two weeks 
of windrow formation. Wood chips will be ground to 1.5 inch minus size. 

5.1.4 Amendment Storage 

The amendments will be stockpiled in bins separated by movable concrete dividers. 
The amendments will be stored within the amendment storage bins and will not flow 
outside the diked areas. Bales of alfalfa and straw may be stored along the northern 
edge of the amendment storage area as shown in Figure P-100 in Appendix C. 
Available amendment storage capacity has been allocated for more than 1,200 cubic 
yards, thus allowing more than sufficient storage capacity of amendments for one 
building of full-scale operation. Any ponding of water on the asphalt pavement will be 
manually removed within 24 hours, except during periods of precipitation. 

All stockpiles are to be covered when not in use for protection from precipitation and 
wind. The covers are to be placed in a manner that directs clean storm-water away 
from the storage area. The covers are to be made of plastic of sufficient strength to 
withstand typical weather conditions and frequent handling. The covers are to be held 
in position with a sufficient number of weighted items to keep them in place during a 
strong wind. Efforts will be made to avoid puncturing the covers when placing the 
weighted items. If amendments are showing signs of excess fluid, straw bales will be 
placed along the edges of the dividers to minimize nutrient water run-off from one 
section to another. When not in use the cover will remain inside the amendment 
storage area. 

5.2 LOAD AMENDMENTS INTO GRINDER/MIXER 

Amendments will be loaded in the proper proportions into the farm tractor-powered 
grinder/mixer unit using a center-pivot loader located in the Amendment Storage Area. 
Once mixed, the amendments will be unloaded in the Compost Buildings as illustrated 
on drawing P-l 00, in Appendix C. The nearly 26 cubic yard capacity unit will be 
loaded with amendments based on the selected recipe per the volume ratios given in 
Figure 1 provided in Field SOP 3.0 in Appendix D. Field SOP 3.0 in Appendix D also 
provides a step-by-step procedure for loading and blending of amendments, 
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5.3 LOAD AMENDMENT BLEND INTO WINDROW 

Windrow formation will begin by unloading the amendment blend as shown on drawing 
P-100, in Appendix C. The amendments will be unloaded from the grinder/mixer unit 
through a side-mounted discharge conveyor, forming a windrow approximately 6-foot 
high and 12-foot wide. The windrow will begin to be formed at approximately column 
line 2, i.e., the column numbers along the length of the building. The grinder/mixer will 
return to the amendments storage for reloading once the blending hopper is emptied. 
This process will continue until a windrow is formed approximately 250 to 270 feet long 
(approximately column line 2 through column line 12). 

A second windrow, adjacent to and partially overlapping the first windrow, will then be 
loaded into the building. This will form a single, larger windrow approximately 20-foot 
wide with two peaks six feet high. Figure 1 of Field SOP 4.0 in Appendix D shows the 
amendment and soil loading windrow dimensions. As the amendment windrow is 
completed, the amendment grinder/mixer will be loaded with materials in the proper 
proportions to repeat the process for loading another amendment windrow. This 
process will continue until the amendment windrows have been formed as shown on 
drawing P-101 in Appendix C. 

Once~the amendment blends have been loaded into a windrow, the windrow turner will 
turn and shape each of the piles into approximately 20-foot wide and 4-foot, 6-inch tall 
windrow. Field SOP 4.0 in Appendix D provides a step-by-step procedure for loading 
the amendment blends into windrows. 

5.4 LOAD SOIL INTO WINDROW 

Once the amendment blend has been loaded and shaped into a windrow, screened soil 
will be transported to the windrow being created. The trucks will be inspected in the 
facility work area, and the quantity of soil recorded, prior to the delivery truck entering 
the building. 

The soil will be loaded onto the amendment windrow using a self-powered, tow-behind 
hopper/conveyor unit as shown on drawings P-102 and P-103 in Appendix C. Once the 
truck has entered into the building, the hopper/conveyor unit will be attached to the rear 
of the trailer. As the trailer begins to unload the soil into the tow-behind hopper, the 
discharge conveyor will place the soil on top of the existing amendment blend windrow. 
The truck unloading conveyor and the tow-behind conveyor are both equipped with a 
variable-speed drive for optimum discharge control based on varying soil conditions. 
As the soil reaches the proper height, the truck will slowly move forward continuing to 
place soil over the amendment blend windrow until the trailer empties its load. 

The empty truck will disconnect from the conveyor unit, leave the building, and may 
proceed to get another load of soil. A truck of soil will enter the building where the 
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hopper/conveyor unit will be reconnected to continue soil unloading. This process will 
continue until amendment blend windrow is covered with soil to the proper height and 
length as shown on drawing P-102 in Appendix C. Field SOP 5.0 in Appendix D 
provides a step-by-step procedure for transporting and loading soil into the windrows. 

If an empty truck is to return to the excavation site for a load of soil, it must proceed to 
the vehicle decontamination facility (as illustrated on drawing P-102 in Appendix C) 
where the wheels and exterior will be washed with a high-pressure, low-volume spray 
prior to exiting the facility per Field SOP 7.0 in Appendix D. Incidental sediments and 
soils removed from the water collection sumps or ponds may be added to the windrows 
during initial pile formation. 

5.5 TURN/MIX WINDROW 

Once the soil has been loaded into the windrow to the specified level, the 
windrowlcompost turning machine will commence mixing and forming the windrow. The 
travel speed of the windrow turner is adjusted automatically based on the density of the 
material being turned to maintain a constant load on the drum. The windrow turner may 
make multiple passes during initial windrow construction to assure thorough mixing 
which are recorded on the daily report. The final shape and size of the homogeneous 
windrow is shown on Figure 1 of Field SOP 5.0 in Appendix D. 

Upon completion of turning a windrow, the equipment will be locked out and brushed or 
scraped to remove loose or caked material. Material which has fallen off the sides or 
been thrown beyond the ends of the windrow will be cleaned up and placed back onto 
the windrow maintaining the original configuration. Flyout material will be minimized by 
the rubber flap at the rear of the windrow turner. The windrow turning frequency and 
monitoring is expected to be daily, but will be adjusted as necessary to maintain proper 
aeration, temperature, and moisture as described in Section 6.0. A detailed procedure 
for windrow turning and moisture addition is provided in Field SOP 6.0 in Appendix D. 

5.6 UNLOAD WINDROW AND TRANSPORT SOIL FOR DISPOSAL 

If the cleanup goals have not been achieved based evaluation of sample results, the 
following options are available to ensure that the pile meets the cleanup goals: 
(1) extend life cycle of composting (i.e., another 15, 30, 60 days or as needed); (2) use 
the pile as new windrow and re-start the composting process: or (3) blend the pile with 
excavated soil into a new windrow. The NSWC Crane EPD will provide direction for 
selecting the option. 

Once the treatment goals have been met, as determined by sampling results, the 
building will be emptied. The loader will transfer successfully treated material, directly 
from the windrows to the semi-tractor live-bottom trailers, The trailers will be free of 
contaminated soil prior to loading the treated soil/compost mix. Once the truck is 
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loaded, tarp covered and decontaminated, each truckload of finished compost (treated 
soil) will be weighed to determine weight of compost exiting the Bioremediation Facility. 
The trucks will be weighed on the truck scale at the entrance to the Bioremediation 
Facility access road as described in Field SOP 2.0 in Appendix D of this Plan. After 
weighing, the treated soil will be transported to the on-site landfill for use as daily cover; 
used as a soil amendment for revegetation at the excavation site; or disposed of at 
other NSWC Crane EPD-approved areas. The flowchart provided in Figure l-3 
presents the logical steps for disposal of treated soil. 
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6.0 
PROCESS CONTROL MONITORING AND SAMPLING 

Process control monitoring and sampling will be performed during Bioremediation 
Facility operational activities to ensure compost operations are proceeding at optimum 
conditions to achieve the specified performance goals. In addition, sampling and 
analysis of soil at excavation sites will be performed to ensure soil meets the specified 
remedial goals. Sampling and analysis of generated water will be performed to ensure 
proper disposal. The following sections identify the requirements for the parameters to 
be monitored and sampled. All sampling and analysis will be performed as described in 
the approved QAPP for Full-Scale Operations [MK, 1998bl. Table 6-1 summarizes the 
parameters to be monitored, the sample frequencies, and the analytical methods (field 
or laboratory). 

6.1 COMPOST WINDROW MONITORING AND SAMPLING 

The process parameters essential to successful biodegradation of the explosive 
contaminants are listed in Table 1-6 in Section 1.0 of this Plan. Additional parameters 
will be monitored such as explosives compounds and pH. 

All in-situ process parameters such as temperature and oxygen, will be measured prior 
to sample extraction so as to obtain representative levels of the monitored parameter. 
Adjustments to the process for temperature, oxygen, and moisture will be performed 
pending the monitored results. These adjustments are described in Field SOP 6.0 in 
Appendix D of this Plan. Detailed procedures of process monitoring and sampling 
methods are described in Section 4.0 of the approved QAPP for Full-Scale Operations 
[MK, 1998b]. 

The three cornposting structures at the facility will be numbered Buildings 1 through 3 
as shown on drawing G-100 in Appendix C. Within the buildings, the full-scale windrows 
will be numbered 1 (the north windrow) and 2 (the south windrow). 

For sampling and monitoring purposes, cross-sections numbered 3, 5, 7, 9, and 11 
(corresponding to column numbers) will be established along each windrow. The cross- 
sections will be located at building column lines on 50-foot intervals for consistency. 
The last cross-section (i.e., number 11) will be located at column line number 11 
initially; however, due to volume reduction during the cornposting process, the location 
of this cross-section may vary and may be deleted by the end of the windrow cycle. Six 
sampling or monitoring positions will be established at each cross-section. Detailed 
procedures for establishing the sampling cross-sections, locations, numbering, and 
lettering are described in Field SOP QAPP-3.0 of the approved QAPP for Full-Scale 
Operations [MK, 1998b]. 
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TABLE 6-1 
PROCESS MONITORING AND SAMPLING SCHEDIJLE 

Matrix Parameter Frequency Method 

1. Pre-excavation in-situ SWMU-specific parameters Two composites per grid block’ Laboratory (various per 
soil (characterization) per Section 1.3.1 and one grab sample (VOCS) QAPP and Table l-2) 

2. In-process Explosives RDX and TNT ease: One composite and one Field screening kits 

excavation in-situ soil grab (VOCs) per grid block’ per SOP QAPP-5.0 

(during excavation) Sidewalls: One composite and (SW846-8510 & 8515) 
one grab (VOCs) per 20 

3. Post-excavafion in- 
situ soil (confirmation) 

SWMU-specific parameters Base: One composite and one Laboratory (various pel 
per Section 1.3.1 grab (VOCs) per grid block’ QAPP and Table 1-2) 

Sidewalls: One composite and 
one grab (VOCs) per 20’ 

4. Windrow compost 

5. Windrow compost 

Explosives RDX and TNT 

Explosives Per 
Table 6-2 

One composite sample per cross- Field screening kits 
section from location 1, 2, 8 3 on per SOP QAPP-5.0 
Day 7, 14. and 21 (SW846- 8510, & 8515 

One sample per location 1, 2. & 3 Laboratory (SW846- 
per cross-section on Day 0 and at 8330) 
end of cycle 

6. Windrow compost SWMU-specific parameters One sample per location per Laboratory (various pe 
per Section 1.3.1. [Required cross-section on Day 0 and at QAPP and Tables l-l 
only if present in the end of cycle through 1-3) 
characterization samples.] 

7. Windrow compost Temperature 

8. Windrow compost Moisture 

9. Windrow compost pH 

Daily: before & after turning Field SOP QAPP- 4.0 

Three times per week and directly Field SOP QAPP-3.0 
after moisture addition and 4.0 

One time per week Field SOP QAPP-3.0 
and 4.0 

10. Windrow compost Oxygen Daily: before & after turning Field SOP QAPP-4.0 

11. Storm-water Per NPDES After heavy rainfall or per the Laboratory (various per 
NPDES Permit QAPP) 

12a. Decon/wash water Per Table 1-5 If required for disposal to on-site Laboratory (various per 
from Bioremediation sewer treatment system. QAPP and Table 1-5) 
Facility and Excavation (No testing is required if disposal 
Sites to one of the on-site waste 
12b. Building sump treatment facilities or used for 
water cornposting moisture addition.] 

13. Building sump NONE NONE NONE 
sediments 

NOTE 1 indicates that the grid block size will vary depending on the excavation site and will be specified in the Soil 
Excavation Plan in Appendix E. 

NSWC Crane 
Bioremediation Facility 
Full-Scale Operational Plan 6-2 



6.1.1 Temperature Monitoring 

Temperature is one of the most important monitoring parameters since it is a primary 
indicator of successful achievement of conventional thermophilic composting operations 
in the windrows. The process goal is to maintain average windrow temperatures near 
55°C for at least two weeks. The average pile temperature rises to the temperature 
range of 25 to 40°C within the first few days of formation, continues rising to within the 
temperature range of 40 to 6O”C, and maintains that temperature range for at least two 
weeks. Based on conventional composting practice, such temperatures indicate a 
healthy, metabolically active windrow. Temperature decrease over time to below 50°C 
is viewed as an indicator of a pile that is nearing the end of its operation [Weston, 
19931. 

The temperature of each windrow will be monitored daily. Temperature readings at the 
core and near the surface will be taken before and after each turning event of the 
windrow. Temperature readings will be taken at six sampling/monitoring locations at 
each of the cross-sections using a hand-held compost temperature probe and indicator 
as described in Section 4.0 of the approved QAPP for Full-Scale Operations [MK, 
1998131. These locations are selected to provide representative temperature profiles of 
each cross-section in the windrow. 

Ambient air temperature and humidity inside the buildings will be monitored daily during 
any composting activities using a certified thermometer and a hygrometer. 

6.1.2 Moisture Level Monitoring 

The operating goal for composting moisture content is 40 to 60% of the maximum 
Water Holding Capacity (WHC). If moisture levels are excessively low or high (beyond 
the typical ranges), proper composting and explosives degradation may be affected. 
Too little moisture will inhibit microbial movement and nutrient availability. Excess 
moisture will cause the moisture to fill the void spaces needed for proper aeration, thus 
reducing the oxygen level and aerobic microbial growth. 

Moisture level monitoring will be performed a minimum of three times per week. Water 
will be added to maintain the desired moisture range. If moisture is added to the 
windrows at any time, moisture content will be checked again after windrow turning. 
One composite sample per cross-section, composed of three discrete samples, will be 
collected for moisture level determination. Moisture level sampling procedures are 
described in Section 4.0 of the approved QAPP for Full-Scale Operations [MK, 1998b]. 
The following moisture data will be determined: 

. Percent moisture 

. WHC (i.e., percent moisture at saturation) 

. Percent saturation 
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. Percent WHC 

Sources of water for moisture addition are described in SOP 6.0 in Appendix D of this 
Plan. Moisture levels will be adjusted to the proper levels by water addition from any of 
three available methods: 

. Through a spray system integral to the windrow turner machine 

. By direct spray from a low-pressure water supply hose 

. By direct spray of recycled water (decontamination water from truck 
washing at the Bioremediation Facility only, building sump water, and 
storm-water in the retention ponds) from a collection tank supply hose. 
Decontamination water will be free of any soaps, antibacterial detergents, 
or materials detrimental to bacterial growth. 

6.1.3 pH Level Monitoring 

It is anticipated, based on pilot-scale experience, that the pH will steadily increase from 
near neutral to a level as high as 9.1 within weeks of operation and then decrease to a 
level between 7 and 8.5. Levels of pH are not intended to be adjusted during 
treatment. Acidic pH values below 5.5 will be alleviated by the aeration and increasing 
oxygenation to avoid anaerobic conditions and acid formation. Reintroduction or 
alterations of amendments for the purpose of pH adjustment may be performed with the 
approval of the NSWC Crane EPD and U.S. EPA representatives. Samples for pH 
level monitoring will be collected at one location for each of the cross-sections, once per 
week as described in Section 4.0 of the approved QAPP for Full-Scale Operations [MK, 
1998b]. 

6.1.4 Oxygen Level Monitoring 

Typical compost oxygen levels for rapid degradation are greater than 5%; however, the 
preferred level is as high as 20%. If sufficient oxygen levels are not maintained, proper 
microbial degradation may not occur and thermophilic temperatures would not be 
maintained. Oxygen levels decline rapidly to very low levels (less than 5%) in a short 
time after mixing. Oxygen levels of less than 1% indicate the process is approaching 
anaerobic conditions, and aeration is required. 

Oxygen level monitoring will be performed at the same locations and frequency as the 
temperature monitoring activity using a hand-held probe and indicator as described in 
Section 4.0 of the approved QAPP for Full-Scale Operations [MK, 1998b]. 
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6.1.5 Explosives Concentration Monitoring 

Explosives to be monitored are listed in Table 6-2. Samples for laboratory analysis 
(US. EPA SW846 Method 8330) will be collected from each of the sampling/monitoring 
cross-sections, at three locations on days 0 and at the end of cycle (expected to be 28 
days) of the windrow life cycle. Composite samples for field screening of TNT and RDX 
will be collected from each of the sampling/monitoring cross-sections, consisting of 
samples from three locations on days 7, 14, and 21 of the windrow life cycle. Once the 
field screening samples indicate concentrations of RDX and TNT below the cleanup 
level, confirmation samples will be collected for laboratory analysis. Detailed sampling 
and analysis procedures for explosives level monitoring will be performed as described 
in Section 4.0 of the approved QAPP for Full-Scale Operations [MK, 1998bl. 

TABLE 6-2 
EXPLOSIVES PROCESS 

PARAMETERS 

Compound Compound 

PETN 4-Am-DNT 

TNT 2-Am-DNT 

RDX 2,4-DNT 

II HMX ( 2,6-DNT II 

TNB 3-NT 

1.3-DNB 4-NT 

NB 

All analytical results will be reviewed and compared to the performance goals as 
established in Section 1.3.3 of this Plan. Once the performance goals have been 
achieved, the windrow life cycle will be considered complete and the process stopped. 
If the cleanup goals have not been achieved based evaluation of sample results, 
NSWC Crane EPD will provide direction for selecting one of the options described in 
Section 5.6 of this Plan. 

6.1.6 Other Contaminant Concentration Monitoring 

If excavation soil characterization samples indicate contaminants (e.g., metals, VOC, 
SVOC, PCBs, etc.,) present above the cleanup goals specified in Tables l-l through l- 
3, sampling of the compost will be performed for those specific contaminants. Samples 
for laboratory analysis will be collected from each of the sampling/monitoring cross- 
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sections at three locations on days 0 and at the end of cycle (expected to be 28 days) 
of the windrow life cycle. Sampling and analysis requirements for these chemicals of 
concern will be performed as described in Section 4.0 of the approved QAPP for Full- 
Scale Operations [MK, 1998b]. The analytical results will be reviewed to determine the 
before and after effects of composting on these contaminants and the leachability of 
certain metals. 

6.2 FLUID COLLECTION SYSTEM MONITORING AND SAMPLING 

Various liquids may be collected throughout the facility including compost process 
leachate (i.e., the water collected in the building sumps), storm-water, and 
decontamination water. Some of these liquids are expected to be used as sources of 
process water for the compost moisture addition as described in Section 6.1.2 of this 
Plan and SOP 6.0 in Appendix D. Additional quantities of waste water generated 
during the project will be sampled per Section 4.0 of the approved QAPP for Full-Scale 
Operations [MK, 1998b] for disposal characterization. The frequency of liquid sample 
collection will depend on the quantities generated or collected. 

6.3 EXCAVATION SOIL SAMPLING 

Primary excavation sampling areas are described in the Soil Excavation Plan, Appendix 
E of this Plan. These areas, which are contaminated with explosives, are based on 
previous sampling results. Additional sampling areas will be grid based on SWMU- 
specific requirements addressed in Appendix E of this Plan. 

Grid layout and boundaries will be affected by the presence of buildings, utilities, etc. 
Grid borders will be flagged in the field, and areas will be chosen which will be 
accessible by heavy equipment (i.e. individual grid blocks will not be placed in the midst 
of heavy utilities or surface structures). Grid blocks are not expected to be perfectly 
square (i.e. those in the berm and around structures). 

6.3.1 Soil Sampling Prior To Excavation 

This task has three specific objectives: 

1. 

2. 

3. 

To identify areas for full-scale excavation based on explosives 
contaminant concentrations. 
To determine if SWMU-specific waste products are present such as 
VOCs, SVOCs, PAHs, PCBs, and/or metals. 
To determine if soil is hazardous with respect to TCLP metals and TCLP 
VOCs. Soil will not be accepted into the Bioremediation Facility for 
treatment if it is considered a RCRA hazardous waste. 

These three objectives will be met by collecting soil samples in a general area where 
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high levels of explosives have been previously detected. Soil samples will be collected 
and analyzed for explosives; SWMU-specific VOCs, SVOCs, PAHs, PCBs, metals, and 
other parameters; TCLP metals; and TCLP VOCs as presented in Section 1.3.1 of this 
Plan and described in the approved QAPP for Full-Scale Operations [MK, 1998b]. 

6.3.2 Soil Sampling During and After Excavation 

Based on results of TNT and RDX field screening grids (as specified in the Soil 
Excavation Plans included in Appendix E) will be established for soil sampling of the 
excavation sidewalls and bases at each SWMU to assess horizontal and vertical extent 
of contamination. As the contaminated areas are excavated and delineated by 
horizontal field screening, additional field screening will be used to determine the 
vertical extent of contamination. Once TNT/RDX field screening results indicate 
concentrations in the excavation area soil are below the established cleanup levels, 
confirmation soil samples will be collected at SWMU-specific designated intervals. 
Procedures for field screening and confirmation sampling are provided in the approved 
QAPP for Full-Scale Operations [MK, 1998bl. 
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7.0 
DECONTAMINATION, FLUID COLLECTION, AND DISPOSAL 

7.1 DECONTAMINATION, FLUID COLLECTION, AND DISPOSAL AT THE 
EXCAVATION SITE 

During interim measures activities, all personnel will minimize contact with 
contaminated materials. All personnel will minimize kneeling, splashing, and 
inadvertent physical contact with contaminated materials. Field procedures, to control 
over spray and run-off as well as to ensure that unprotected personnel working nearby 
are not affected, are provided in Field SOP 7.0 in Appendix D. 

Decontamination will be required for excavation equipment, gravel and rocks, trucks, 
operating equipment, and personnel. A brief summary describing these activities is 
presented in the following sections. Refer to SSHP in Appendix A for additional details. 

7.1.1 Excavation Site Rock Washing 

Periodically, the need for washing of gravel and/or rocks will occur when excavating in 
roadway areas, near building foundations, or rocky terrain. The rocks and boulders in 
the oversized material pile rejected from the soil screening process will be sorted out 
from the soil clumps and vegetation (logs, stumps. roots, brush, rotten wood, and other 
refuse) as described in the Soil Excavation Plan provided in Appendix E. The 
separated rocks or gravel will be loaded into a front-end loader bucket or a collection 
bin and taken to the decontamination pad. The rocks and/or gravel will be thoroughly 
washed and triple-rinsed to remove all visible signs of soil using the high-pressure, low- 
volume spray wash unit as described in Field SOP 7.0 in Appendix D of this Plan. 

Wash and rinse water will be collected and stored for disposal as approved by NSWC 
Crane EPD. Final rinse samples will be collected and analyzed to determine the 
cleanliness of the washed rocks as described in Section 4.0 of the approved QAPP for 
Full-Scale Operations [MK, 1998b]. Figure l-4 provides the decision-making flowchart 
for the rock decontamination. 

7.1.2 Excavation Truck and Equipment Decontamination 

Prior to exiting the excavation site, loaded trucks will be inspected for exterior 
cleanliness. Exterior of the trucks may be covered with plastic lining prior to soil loading 
to minimize contamination of the truck from spillage. In case of accidental spillage of 
contaminated soil onto the truck exterior or if the truck has driven over a contaminated 
area, the decontamination process will take place. The equipment decontamination 
procedure is described in detail in Field SOP 7.0 provided in Appendix D. The 
excavation site decontamination facility is described in the Soils Excavation Plan 
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provided in Appendix E. 

All wash fluids collected in the excavation site equipment wash area will be collected 
and stored in dedicated polyethylene (poly) tanks until disposal. The method of disposal 
for the excavation decontamination water will be primarily at the on-site water treatment 
facilities (i.e., Mine Fill A or Rockeye). See Process Flow drawings 4324-0009-02-B 
and 02-C in Appendix C. A secondary disposal method will be to use the on-site sewer 
treatment system or an off-site disposal facility, as approved by the NSWC Crane EPD. 

7.2 DECONTAMINATION, FLUID COLLECTION, AND DISPOSAL AT THE 
BIOREMEDIATION FACILITY 

7.2.1 Truck and Equipment Washing 

In order to minimize the tracking of potentially contaminated materials, trucks and other 
heavy equipment operating inside the compost buildings will be decontaminated prior to 
exiting the Bioremediation Facility as described in Field SOP 7.0 found in Appendix D. 
The trucks or heavy equipment will be inspected for exterior cleanliness. All loose dirt 
will be swept or brushed off the vehicle exterior. The vehicles will enter the covered 
vehicle decontamination area where the wheels, wheel wells and other visibly 
contaminated areas will be washed with a high-pressure, low-volume water spray using 
a hand held wand connected to an overhead high-pressure supply line. This design 
enables the operator to clean all sides of the vehicle. Operators will avoid potential 
over spray out of the building or over the walls. 

If equipment is to be used for any other purpose than the Bioremediation Facility 
operations, the equipment will be entirely decontaminated at the vehicle wash area 
located at the facility exit. In addition to the typical washing requirements specified 
above, all other areas exposed to potentially contaminated materials will be washed 
and inspected. This includes truck beds, loader and backhoe buckets, etc. 

All wash fluids will be collected in the vehicle wash area sump. The wash water will be 
collected and stored in dedicated poly tanks as necessary prior to disposal. The truck 
wash water will be transported to the compost buildings for use as process water during 
the first seven days of windrow formation only. This will prevent potentially high levels 
of explosives from being added to the windrows once the explosives degradation has 
significantly progressed. Water will be transferred to tanker trailers and transported to 
the on-site water treatment facilities at Mine Fill A or Rockeye; on-site sewer treatment 
system; or as approved by NSWC Crane EPD. Disposal of water at the on-site water 
treatment facilities (i.e., Mine Fill A or Rockeye) will not require sampling. However, 
sampling and analysis of water will be required for disposal at the on-site sewer 
treatment system. Sampling frequencies, procedures, and analytical methodologies 
are contained in Table 6-l of this Plan and the approved QAPP for Full-Scale 
Operations [MK, 1998b]. Sump sediments will be collected and added to the windrows 
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at the beginning of a compost cycle during initial windrow formation Only. 

7.2.2 Personnel Decontamination 

A personnel decontamination trailer is located next to the equipment decontamination 
facility and consists of a change room area, lockers, lavatory, toilets and showers. The 
trailer sanitary sewer line is routed to the pump/lift station in the office/laboratory area. 

Any personnel exiting the work area must first pass through the contamination 
reduction zone which includes a boot wash station, cleaning and wipe station, etc. 
Personnel will avoid over spraying at the boot wash area. Follow decontamination 
procedures specified in the SSHP in Appendix A. 

7.2.3 Compost Building Sumps 

Each of the three structures is equipped with an epoxy-coated sump for collection of 
any excess water in the building. The building sump water will be collected, stored in 
poly storage tanks, if necessary, and recycled in the treatment process for compost 
moisture control in the same building. Drawings 4324-0009-02-A and 02-C in Appendix 
C provide a schematic of the process flow. Any sediments collected in the building 
sumps will be removed and added to the windrows at the beginning of the compost 
cycle. If excess building sump water is present, it will be disposed of at the on-site 
water treatment facilities at Mine Fill A or Rockeye; on-site sewer treatment system; or 
as approved by NSWC Crane EPD. Disposal of water at the on-site water treatment 
facilities (i.e., Mine Fill A or Rockeye) will not require sampling. However, sampling and 
analysis of water will be required for disposal at the on-site sewer treatment system. 
Sampling frequencies, procedures, and analytical methodologies are contained in Table 
6-l of this Plan and the approved QAPP for Full-Scale Operations [MK, 1998bl. 

7.2.4 Storm-Water Diversion and Retention Ponds 

The facility will utilize both the existing topography and site drainage controls to control 
storm-water run-off and run-on. 

Two lined storm-water retention basins sized to store rainfall from a lo-year, 24-hour 
storm are constructed inside the Bioremediation Facility boundary. These retention 
basins will retain and store storm-water from the area paved with asphalt inside the 
facility. Pond #I will retain a maximum of 428,000 gallons of storm-water and Pond #2 
will retain a maximum of 407,000 gallons. A peak discharge flow to the local drainage 
swales will vary from 315 gallons per minute (gpm) at full level to 160 gpm at low level, 
allowing for controlled off-site storm-water discharge. Water collected in the retention 
basin will be sampled within 24 hours following a major storm event to determine 
whether the water meets off-site discharge requirements. The discharge pipes from the 
ponds will remain closed and locked until discharge is approved. The operators of the 
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facility will maintain the level of the ponds with a minimum of two-foot freeboard. If the 
water level approaches the freeboard limit and a storm event is anticipated, the NSWC 
Crane EPD Representative will be immediately notified. NSWC Crane EPD will provide 
disposition which may include sampling and discharging pond water to the waste water 
treatment sewer system. Sampling frequencies, procedures, and analytical 
methodologies are contained in Table 6-1 and the approved QAPP for Full-Scale 
Operations [MK, 1996b]. 

Water not meeting off-site discharge requirements will either be recycled in the 
Bioremediation Facility for windrow compost moisture control or transported to,one of 
the water treatment facilities. Sampling frequencies, procedures, and analytical 
methodologies are contained in Table 6-l and the approved QAPP for Full-Scale 
Operations [MK, 1998b]. Storm-water collected in the retention ponds may be used for 
windrow moisture addition at anytime during the composting process if the retention 
pond level is in excess of IB-inches. Retention pond fluid less than IB-inches deep 
may only be used during the first seven days of windrow formation. This will prevent 
potentially high levels of explosives contaminated sediment from being added to the 
windrows once the explosives degradation has significantly progressed. 
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8.0 
QUALITY CONTROL 

The prime Contractor will implement and manage all matters involving Quality Control 
performed in the execution of SOUTHNAVFACENGCOM Delivery Orders. This 
approach provides the U.S. Navy with a quality management system having clear lines 
of authority and responsibility, and a consistent approach and application of quality 
requirements. 

A Testing Plan and Log has been prepared and is included in Appendix F of this Plan. 
The Testing Plan and Log delineates the required tests and inspections applicable to 
the work executed, as well as the inspection checklist to be used in the performance of 
the inspection. Appendix F of this Plan provides Field Inspection Checklists for 
performing inspections of the excavation activities, composting activities, and facility 
and equipment maintenance. The analytical and sampling quality control is discussed 
in the approved QAPP for Full-Scale Operations [MK, 1998b]. 

A field audit plan will be developed that will establish frequencies of audits of the 
bioremediation process. These frequencies may be daily, weekly, or monthly and 
appropriate to the activities being audited. 

In addition, the NSWC Crane EPD personnel will perform quality checks and 
inspections of the Contractors work and operation based on this Plan. The U.S. EPA 
and IDEM also retain the authority to perform quality checks and inspections. 
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9.0 
OPERATING EQUIPMENT DESCRIPTIONS AND 

BIOREMEDIATION FACILITY MAINTENANCE 

9.1 OPERATING EQUIPMENT 

Table 9-l below provides a list of the inajor operating equipment that will be used at the 
excavation sites and cornposting facility. Selected photographs of the major operating 
equipment are included in Appendix B of this Plan. 

TABLE 9-I 
OPERATING EQUIPN 

Equipment 

Portable Soil 
SC”S?“H 

w. Specifications 

1 Minimum 50 tonlhr capacity; screen 
material to i-l/Z inches with feed 
hopper and discharge conveyor 
(smaller screen sizes may used 
pending SWMU-specific 
requirements. 

Semi-tractor Truck 2 Minimum 48 cu. yd. capacity, 
and Live-Bottom conveyor rear discharge trailer. 0 to 
Trailer 450 cu. fuhr. 

Hopper/Co”vevor 1 150 ton/hr capacity. 
System 

Soil Yard Conveyor 1 200 tonlhr capacity 

Backhoe/Loader 1 3 4 cu. yd. bucket loader 

Steer Skid Loader 1 ‘A to l/3 cu. yd excavator 

Grinder/Mixer 1 700 cu.ft capacity tractor power 
takeoff (PTO) driven, Grinder/Mixer 
with side discharge conveyor 

Tractor 1 Agricultural farm tractor with loader, 
bale handler and spear attachments 
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Description/Use 

Screening of contaminated soil. 

Hauling contaminated soil from the 
excavation site to the composting facility. 
Hauling treated material to the disposal 
site and haulina backfill material. 

Self powered side discharge conveyor for 
loading soil onto windrow: towed by Live 
Bottom Trailer. 

Self powered end discharge for 
conveying screened soil from screener to 
stockpile or live-bottom trailers. 

Excavating material, loading screen. and 
loading trucks at the excavation sites. 
May also be used at the Bioremediation 
Facility for reforming windrows. 

Excavating material in areas of limited 
access end cleaning aisles between 
windrows. 

Grinding and mixing of amendments prior 
to forming windrow 

Moving and unloading bales. towing 
grinder/mixer unit, cleaning aisles and 
forming windrows in compost buildings. 

OZ/OB/% 



TABLE 9-1 (continued) 
OPERATING EQUIPMENT 

6-7 cu. yd. bucket center pivot loader Loading amendments into grinder/mixer. 
with claw attachmenl and unloading windrows into trucks and 

adjusting shape of windrows. Also may 
be used at the excavation site for loading 

Water Tank Trailer 1000 gallon (minimum)poly tank. 
trailer mounted with valve and pump 

t buildings and clean 
ession and compost 

Water Tank - 
tanks with discharg 

and rocks at the excavation site. 

Forming and turning windrows. 

-ga on ml”lm”m 
contaminated Water steel tank with pump. site treatment facilities 

Additional equipment will be leased as needed for short-term assignments. To minimize 
downtime of equipment, the program will include a schedule of important preventative 
maintenance tasks and lists of any critical spare parts. Daily, weekly, monthly, and 
periodic maintenance requirements for the major pieces of equipment are provided in 
Appendix F. Each major equipment operation and maintenance manual will be 
consulted for details. Equipment maintenance support is provided by the NSWC Crane 
Transportation Department. 

In the event of mechanical downtime (due to routine maintenance or otherwise) 
experienced by the windrow turner, the center pivot loader will be used to perform 
windrow turning. All other heavy equipment which may experience mechanical 
downtime will be temporarily replaced with an alternate piece of existing heavy 
equipment, such as, the center pivot loader may be replaced by the backhoe loader, 
and the skid steer loader replaced by the tractor. Additional equipment may also be 
leased or obtained from the NSWC Crane Transportation Department if needed. 

During long periods of non-use, equipment will be operated for a sufficient time to 
thoroughly warm up the engine and rotating equipment. Hydraulic systems will be 
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operated to assure proper function 

9.2 BIOREMEDIATION FACILITY MAINTENANCE 

General building cleanliness will be maintained by using a front end loader and/or a 
skid steer loader to collect stray compost materials and reform the piles, if necessary. 
Brooms and shovels will be used in inaccessible areas. Any ponded liquid inside the 
buildings will be manually moved to the sump within 24 hours. The windrows will be 
kept segregated, well-formed, and identified with signs containing the windrow number 
and date formed. Any ponded liquid on the asphalt surfaces will be manually moved to 
the retention ponds within 24 hours. 

Inspections and maintenance of Bioremediation Facility buildings and associated 
structures will be performed on a quarterly basis. Items found to be deficient will be 
repaired or scheduled for repair at the earliest available period. These repairs will be 
performed based on “level of urgency”. Those items determined to be non-essential or 
have no impact on the environment or human health, will be scheduled for repair based 
on convenience of operations. 

Special attention will be paid to specific items such as potential settlement cracks in the 
Bioremediation Facility building floors and potential leaks in either storm-water retention 
pond liners or compost buildings. The Bioremediation Facility building floors and sumps 
will be inspected for new cracks between building compost cycles and on a quarterly 
basis. Any new cracks will be scheduled for repair and will be performed by saw cutting 
the crack as necessary to allow installation of Silkaflex la Polyurethane sealant or 
equivalent sealant. All facility repairs will be in accordance with the facility construction 
specifications [MK, 1997a and MK, 1998c]. Building and pond liner inspection 
checklists are provided in Appendix F. 
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10.0 
DEMOBILIZATION 

Demobilization of the materials, equipment, and facilities associated with the 
bioremediation operation will occur at the conclusion of the project (full-scale operation). 
It is assumed that the elements of demobilization described in this section may change 
by the time the project is concluded in order to be consistent with the needs of NSWC 
Crane for continued full-scale soil bioremediation or reuse of the facility for other 
purposes, For the purpose of this Plan, it will be assumed NSWC Crane will continue to 
use the facility for soil treatment 

In the unlikely event that the bioremediation treatment process is abandoned or if the 
facility is shut down for an extended period of time, the following demobilization 
activities will be performed. 

lb.1 MATERIALS AND EQUIPMENT 

All remaining composting amendment materials not in contact with contaminated soil 
will be used as topsoil amendments for revegetation. All equipment used in the 
Bioremediation Facility or at the excavation sites will be thoroughly decontaminated 
prior to leaving the Bioremediation Facility. Each piece of equipment will be brushed 
clean of any loose dirt or compost material prior to entering the truck wash area at the 
Bioremediation Facility exit. Once inside the truck wash station, the equipment will 
undergo a thorough cleaning with a high-pressure, low-volume water spray. All wheels, 
wheel wells, vehicle undercarriages, truck beds, loader buckets, etc., will be pressure 
washed. Decontamination procedures are provided in Field SOP 7.0 in Appendix D of 
this Plan. 

10.2 PROJECT BUILDINGS AND STRUCTURES 

The office trailers, laboratory and shower trailers, and supplies will be removed from the 
Bioremediation Facility. All hand tools, sampling equipment, and instrumentation which 
has come in contact with contaminated soil or compost will be decontaminated prior to 
leaving the Bioremediation Facility, as described in Field SOP 7.0 in Appendix D. 

Once all equipment and vehicles have been decontaminated, the truck wash facility 
itself will be pressure washed and decontaminated. All decontamination fluids will be 
collected in the truck wash facility sump and sampled for analysis and disposal. Final 
rinsate samples and a field blank will be collected and submitted to the analytical 
laboratory for analysis per the approved QAPP for Full-Scale Operations [MK, 1998b]. 
Additional cleaning of the wash facility will be implemented as required based on results 
of the rinsate sample analysis. The same procedure will be followed for the cleaning 
and sampling of the truck wash sump. 
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The interior surfaces of each building will be pressure-spray washed and final rinse 
samples collected and tested for parameters specified in the approved QAPP for Full- 
Scale Operations [MK, 1998b]. Decontamination fluids will be collected and sampled 
for analysis and disposal. Additional wall and floor final rinse samples will be analyzed 
to evaluate facility cleanliness, Additional cleaning of the buildings will be implemented 
as required based on rinsate sample results. 

The asphalt surface will be washed using low-pressure water and final rinsed in the 
same manner as the truck wash and compost buildings. All wash fluids will be collected 
in the storm-water retention ponds and sampled to determine appropriate disposal. 
Final rinsate samples will be collected and submitted for parameters specified in the 
approved QAPP for Full-Scale Operations [MK, 1998bl. The storm-water retention 
ponds will be cleaned utilizing the same cleaning and sampling process. 

All generated decontamination and wash water from demobilization activities will be 
disposed of at the on-site water treatment facilities at Mine Fill A or Rockeye; on-site 
sewer treatment system; or as approved by NSWC Crane EPD. 

The asphalt pad, buildings, truck wash facility, storm-water retention ponds, utilities and 
sumps will be left intact for NSWC Crane use. 
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11.0 
EMERGENCY RESPONSE, CONTINGENCY, AND 

SPILL PREVENTION PLAN 

A Site-Specific Safety and Health Plan (SSHP), included as Appendix A, describes 
safety and health requirements for the interim measures actions described in this Plan. 
The SSHP is consistent with requirements of the Occupational Safety and Health 
Administration’s (OSHA) Hazardous Waste Site Regulations, 29 CFR 1910.120 and 29 
CFR 1926.65, and the U.S. Army Corps of Engineers’ Safety and Health Requirements 
Manual EM 385-l-l [ACOE, 19961. 

This section describes an emergency response, contingency, and spill prevention plan 
to be implemented in the event of injuries, illnesses, accidents, and fires; and to prevent 
spills, The contingency plan provides guidelines for the proper response to emergency 
situations; however, the actual response will depend on the situation. 

In the event of an emergency, the Contractor Site Safety and Health Officer (SSHO), 
Project Manager (PM) or Operations Manager (OM) will direct all personnel to take 
appropriate action which could include any or all of the following: 

. Evacuate all personnel involved to a safe place of refuge. 

. Notify emergency services using phone numbers identified in Table A-3 in 
Appendix A. 

. initiate emergency response action. 

All operations will be performed to minimize spills and releases throughout the full-scale 
operations. The Contractor PM will assure that effective spill response plans and 
resources are in-place prior to full-scale operations. Spill and release accident 
scenarios during remediation could occur and involve residue process material and 
rinsates from decontamination activities. The following information will be used by 
project personnel to respond to and mitigate any spills and releases on the project site. 

In the event of a spill or release, the Contractor SSHO, PM or OM will direct all 
personnel to take appropriate action which could include any one or all of the following: 

. Initiate spill response action and notify emergency services. 

. Notify emergency services as identified in Table A-3 in Appendix A immediately. 

. Evacuate the work zone to a safe place of refuge. 

11 .I PRE-PLANNING 

Prior to start-up of full-scale operations, the Contractor PM, OM, and SSHO will check 
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that all steps necessary to assure effective emergency response requirements and 
resources are established for this project, They will review the NSWC Crane Oil and 
Hazardous Substances Spill Contingency Plan [NSWC Crane, 19941 prior to facility 
start-up. After review, they shall execute the steps necessary to assure effective spill 
response planning requirements and resources are established for this project. 

Remedial construction activities will be reviewed for release potential and the capability 
of on-site personnel to adequately respond. Base personnel will be contacted to 
determine their capability to respond to various releases. 

The person identifying a release will record the date, time, type of incident, name and 
quantity of material(s) involved, extent of injuries (if any), an assessment of actual or 
potential hazard to the environment and human health, and the estimated quantity and 
disposition of the recovered material. A written report will be supplied to the ROICC 
and NSWC Crane EPD within 48 hours. 

The Contractor will cooperate with the base; other site contractors; and federal, state 
and local directors of emergency preparedness and response to ensure a coordinated 
effort in preparing for a spill emergency, with response plans that are compatible and 
integrated. The NSWC Crane EPD and Base Fire Department will be notified of any 
spills classified above incidental and will assist in spill containment. The NSWC Crane 
Response Team will provide overall command and control of the clean-up activity for 
spills classified above incidental until relieved by a higher authority. 

In addition to the guidance provided in this document, all safety meetings and pre-entry 
briefs will include emergency response preplanning specific to each task and work site 
as a topic area. This training will include: 

. Assembly Points. If the work activity may result in a release of hazardous 
substances, more than one assembly point will be specified to ensure that at 
least one upwind assembly point is accessible. This also pertains to fires and 
sites subjected to adverse weather conditions, 

. Emergency Response Coordinator. The Contractor SSHO, as the onsite 
emergency response coordinator, will contact the emergency response 
providers, account for individuals at the assembly point, and plan the appropriate 
response. 

. Means of Evacuation. The number of personnel that may be evacuated from the 
work site by various routes will be evaluated by the Contractor SSHO. 

. Means of Communication. This will include the means of alerting personnel to 
an emergency at all points in the work site and should consider the sound - 
screening potential of hearing protection, distance and noisy equipment when 
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specifying the use of alarms, horns and sirens. The means of communication 
with emergency response providers will be considered. 

. Designation of a location for first aid services, fire extinguisher(s) and spill COntrOl 

equipment. 

. Procedures to be followed by on-site personnel who remain to manage critical 
operations to insure safe shutdown. 

11.2 RESPONSIBILITIES 

The following is a description of personnel roles, lines of authority, and the emergency 
response communication/notification responsibilities for Contractor personnel. 

11.21 Contractor Project Personnel 

It is the responsibility of all project personnel to recognize conditions that have the 
potential for resulting in a personal injury or damage to property, and to report the 
condition immediately to their supervisor or the Contractor SSHO. 

11.2.2 Contractor Project Manager 

The Contractor PM is responsible for assuring adherence to the administrative 
elements and implementation of the Emergency Response Plan, evaluate the site’s 
preparedness for emergency responses, and identify special conditions which may 
require additional preparations. He will ensure that necessary equipment and facilities 
are provided to support this Plan. 

11.2.3 Contractor Site Safety and Health Officer 

The Contractor SSHO is responsible for directing response actions to emergency 
situations. He will coordinate with project management to ensure the availability of 
response equipment and supplies, and initiate drills. Emergency response plans will be 
evaluated over the course of the project by the Contractor SSHO to keep them up-to- 
date and to ensure that they are applicable and relevant to emergency response 
organizations. 

11.3 EMERGENCY RECOGNITION AND PREVENTION 

Any personnel on-site will be apprised of hazards and potential life-threatening 
emergency situations during site-specific training including the project kickoff site- 
specific training, safety meetings and briefs. Means to control hazards and mitigate 
emergency situations will be addressed at that time. 
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11.4 SAFETY ZONES 

Suitable assembly points will be established at the start of the project for each work 
site. These assembly points will provide a safe point of refuge for all personnel on-site. 
Additional information will be provided in the site briefing concerning other hazards that 
may arise at the site. 

11.5 SITE SECURITY AND CONTROL 

At all times, personnel on-site in an area in the near vicinity of an emergency situation 
will be apprised of the emergency as soon as possible. Only authorized personnel will 
be allowed into the emergency area. As necessary, the emergency area may be 
cordoned off and access restricted by Contractor. 

11.6 EVACUATION ROUTES 

Evacuation routes will be established based on scope of work, location of work and 
atmospheric conditions. All personnel on-site will be made aware of evacuation 
procedures during site-specific training especially pre-entry briefings. Topography, 
layout and prevailing wind conditions will be considered in establishing evacuations 
routes and assembly points. 

11.7 EMERGENCY DECONTAMINATION 

In the event an any on-site person is injured or becomes ill and requires hospital 
treatment, the extent of decontamination to be performed will be assessed based on 
severity of the injury or illness and time delay that decontamintition may cause. If the 
on-site person has any signs of contamination, the ambulance and hospital staff will be 
notified of this and the nature of the contamination. Reasonable effort will be expended 
to decontaminate the victim prior to removal from the site. The medical facilities will be 
notified of the intended scope of work and the potential for contaminated personnel. 
The medical facilities will receive copies of all the Material Safety Data Sheets (MSDSs) 
and/or NIOSH Pocket Guides where available and applicable to this project. The 
Contractor SSHO will contact the medical facility to establish a contact person for the 
necessary information. 

11.8 EMERGENCY MEDICAL TREATMENT AND FIRST AID 

Emergency medical treatment and first aid is discussed in detail in the Section 11.0 of 
the SSHP. 

11.9 COMMUNICATIONS 

The Contractor SSHO, PM, and OM will be equipped with two-way radios for 

- 
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communications on-site as warranted. Two-way radios will be allowed only at the 
Bioremediation Facility. Emergency Communications equipment will be provided by 
Contractor. Additional communications with outside emergency services will be 
accomplished through the use of cellular telephones at excavation sites with permission 
from CAAA. 

11.10 CRITIQUE OF RESPONSE AND FOLLOW-UP 

All actual emergencies will be critiqued and follow-up corrective actions will be 
implemented as needed. Drills and exercises if completed will also be critiqued. The 
critique will be conducted as part of a safety meeting first by supervisory personnel and 
second with all Contractor personnel. 

11.11 INITIAL REPORTING AND MANAGEMENT OF INCIDENTS 

All emergencies will be promptly reported to the Emergency Response Number 
854-l 333, the Environmental Department (854-l 132, 854-3114, or 854-4423) and to 
the Contractor SSHO at 854-6941 or portable radio Unit 0004. The Contractor SSHO 
will assure that the Navy designated authority is notified promptly and directing initial 
emergency response actions until the arrival of the NSWC Crane designated authority. 
The designated authority can include the Chief Duty Officer (CDO), resident officer in 
charge of security, fire department and/or ambulance services, and the NSWC Crane 
EPD Manager. 

The following contains the initial response actions to be taken by Contractor personnel 
at the work site for the type of incident incurred. 

11.11.1 Incident Type: Fires in Vehicles and Mobile Equipment, Process 
Equipment, and Support Structures. 

Response Actions: 

1. Notify the NSWC Crane Security Desk at 854-1333. and provide the following 
information: 

a. The name and phone number of the person making the call. 
b. The location of incident. 
c. The type of incident. 
d.’ Injured or trapped personnel and any potential material release. 

2. Contractor SSHO or Contractor OM designates one person to meet the 
emergency response units at the nearest road where the units will be 
approaching. 

3. Contractor SSHO or Contractor OM assumes initial command of the situation 
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and directs personnel to do one of the following: 
a. Emergency shutdown of process equipment or mobile equipment, 

evacuate the work zone or immediate area to a safe place of refuge, meet 
the incoming response units and provide all available information, 

b. As appropriate, initiate first fire attack and knockdown using available fire 
extinguishing equipment followed by evacuating the work zone or 
immediate area. 

11.11.2. Incident Type: Preparation for Adverse Weather Condition to Include 
High Winds, Tornado, Heavy Rains, Snow and Ice Conditions 

Response Actions: 

1. Contractor SSHO or Contractor OM notifies the NSWC Crane Security Desk at 
854-1333 and provides the following information: 

a. The name and phone number of the person making the call. 
b. The location of the work site(s). 
c. Preparation for adverse weather condition has begun. 
d. Permanent structure location where personnel will be relocating to on 

Base. 

2. Contractor SSHO or Contractor OM will direct personnel to shutdown operations, 
secure loose materials, and park and secure mobile equipment. Personnel will 
be directed to report to a permanent building after completing decontamination 
procedures. 

3. Contractor SSHO or Contractor OM will complete accountability and’await 
clearance from Base Security to resume operations or other action. 

11.11.3 Incident Type: Medical and Rescue Emergencies 

Response Actions: 

1. 

2. 

Notify the NSWC Crane Security Desk at 854-l 333 and provide the following 
information: 

a. The name and phone number of the person making the call. 
b. The location of incident. 
c. The type of incident. 
d. Injured or trapped personnel and any exposure to hazardous material. 

Contractor SSHO or Contractor OM designates one person to meet the 
emergency response units at the nearest road where the units will be 
approaching. 
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3. Contractor SSHO or Contractor OM assumes initial command of the situation 
and completes or directs personnel to do one or both of the following: 

a. Emergency shutdown of process equipment or mobile equipment and any 
other necessary action to mitigate or control the incident. 

b. Initiate emergency first aid actions until arrival of emergency units. 

11.11.4 Incident Type: Mobile vehicle accident or incident during transport of 
contaminated soil from work area to Bioremediation Facility 

Response Actions: 

1. Notify the NSWC Crane Security Desk at 854-1333 and provide the following 
inform&ion: 

2. 

a. The name and phone number of the person making the call. 
b. The location of incident. 
c. The type of incident. 
d. Injured or trapped personnel and estimate of material released. 

Contractor SSHO or Contractor OM designates one person to meet the 
emergency response units at the nearest road where the units will be 
approaching. 

3. Contractor SSHO or Contractor OM assumes initial command of the situation 
and directs personnel to do the following: 

a. Cordon off the accident/spill area. 
b. Cover the spilled contaminated soils with canvas tarps or visqueen. 
c. Install temporary environmental protection and/or erosion control 

measures to contain potential surface run-off contamination. 

11.12 SPILL AND FIRE CONTROL MATERIALS AND EQUIPMENT 

When planning to move or handle drums (or other containers) containing hazardous or 
special waste materials, the following shall be kept available in areas where spills, leaks 
or ruptures may occur: 1) salvage drums or containers (approved by the U.S. 
Department of Transportation); 2) suitable quantities of proper absorbent materials; 3) 
portable containing material; 4) neutralizing agents; and 5) fire extinguisher(s). 

Drums and containers used during a clean-up will be appropriate to the hazardous 
substances they are meant to contain, and will meet the regulations promulgated by 
DOT, 49 CFR Parts 171-179, OSHA, 29 CFR 1910.120, and EPA 40 CFR 262. Drums 
and containers will be inspected for defects and their integrity assured prior to being 
filled with any non-solid hazardous or special waste substance. 

NSWC Crane 
Bioremediation Facility 
Full-Scale Operational Plan 11-7 



A spill of material can be contained with porous or absorbent barriers. Absorbent 
materials can take several configurations (pillows, sheets, booms, loose chips, particle 
beads, and fibers) that may be set in place, or scattered by hand. Preferred sorbents 
are inert nonreactive clay minerals (neutralizing agents may be added), or specific 
formulations which provide automatic neutralization or vapor control. 

Spill response equipment is located in the small emergency vehicle (pickup truck) 
provided by NSWC Crane. This pickup truck is located at the Bioremediation Facility 
administration area parking lot. The equipment present in the vehicle is a fire 
extinguisher and one spill kit containing: 

. 

. 
. 

. 

. 

. . 

. 

. 

. 

. 

One 85gallon overpack drum 
Three 50-pound bags of absorbent 
One shovel 
25-feet of nylon rope 
One roll of duct tape 
Two pair of safety goggles 
Two pair of nitrile gloves and two pairs of butyl rubber gloves 
Two pair of Tyvek suits 
50-feet of absorbent tubes(socks) 
Clean rags 

All items are stored in the 85-gallon drum. This material is held for spill response and 
will not he used in day to day activities. The spill kit is provided for responding to a spill 
of no more than ten gallons of fluid. The spill response equipment will be inspected 
weekly and items will be replaced if in need of repair or missing. 

11.13 SPILL CONTROL MEASURES 

Stopping the leak or spill at its source may involve turning off pumps or closing valves, 
Returning a container to an upright position, transferring wastes to other containers, or 
moving containers to less dangerous locations may, in some circumstances, be 
possible, but should not be attempted if the identification of the substance is not known 
unless Level B PPE Protection is worn and decontamination stations have been 
established. Similarly, the patching of an active leak is not advised until an initial 
“Assessment” of the situation is made and guidance established in Section 16.6 has 
been followed. 

Some materials are used frequently at the facility. Vehicle related fluids such as fuel, 
oil, and hyd.raulic fluid are of special interest due to there continuous presence.~ The 
compounds can be released during filling, draining, and rupture events. Frequently, the 
amount released will be minimal (i.e., less than 8 ounces). A spill of larger quantities 
will be handled as described above with particular attention to fire hazards. 
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To the extent possible, the small quantity of the oil, fuel, and hydraulic fluid should be 
wiped up using a oil absorbent rag, etc. Material produced in the exclusion zone of the 
Bioremediation Facility or the excavation sites will be classified as explosives- 
contaminated waste. A disposal manifest will be initiated and NSWC Crane EPD will be 
contacted for approval to dispose of the material. If the material is from an area other 
than within an exclusion zone, it will be handled as waste oil. 

11.14 DRUM, CONTAINER, AND TANK HANDLING AND MOVING PROCEDURES 

Drums, containers, and/or tanks of hazardous or special waste substances will not be 
moved until the requirements for preparations described in a task work plan and SSHP 
have been completed (i.e., all required equipment and materials are at the work site 
ready for use, and the on-site personnel have been familiarized with their 
responsibilities, the emergency response procedures, and the potential hazards 
associated with the contents of the drums and containers). 

Work site operations will be organized to minimize the amount of drum or container 
movement, Each drum or container will be inspected before it is moved to ensure that it 
can be handled without suffering a rupture or puncture, and relocated without having 
the contents spill or leak. 

Unlabeled or unmarked drums and containers will be considered to contain hazardous 
substances and handled accordingly until the contents are positively identified and 
labeled. Drums and containers under pressure, as evidenced by bulging or swelling, 
will not be moved until such time as the cause for excess pressure is determined and 
appropriate containment procedures have been implemented to protect on-site 
personnel from explosion. 

Equipment used to handle the drums and containers will be selected, positioned, 
operated, and maintained to minimize any contact that could rupture, puncture, dent, or 
drop drums and containers holding hazardous or special waste substances, and the 
potential for equipment ignition sources to ignite vapors released from ruptured drums 
or containers shall be controlled. 

Drums and containers that cannot be moved without rupture, leakage or spillage will be 
transferred to a sound container using a device specified for the material being 
transferred. During liquid transfer of flammable or combustible liquids, bonding and 
grounding equipment shall be utilized. 

11.15 INITIAL REPORTING AND MANAGEMENT OF INCIDENTS 

All spill emergencies classified above incidental shall be promptly reported to the 
Emergency Response Number 854-1333, the Environmental Department (854-l 132, 
854-3114, or 854-4423) and to the Contractor SSHO at 854-6941 or portable radio Unit 
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0004. The SSHO will assure that the NSWC Crane EPD and Navy Technical 
Representative (NTR) or ROICC is notified promptly. 

Incidental Release (defined): An incidental release is defined as a release of 
hazardous material where the substance can be absorbed, neutralized, or otherwise 
controlled at the time of release by on-site personnel in the immediate release area, or 
by maintenance personnel. In addition, the quantity of released material does not 
exceed any EPA Reportable Quantities. 

The Contractor SSHO, PM, or OM is responsible for directing initial emergency 
response actions until the arrival of the NSWC Crane designated authority. The 
designated authority can include the CDO, resident officer in charge of security, fire 
department and/or ambulance services, and the NSWC Crane EPD Manager. The 
following contains the initial response actions to be taken by Contractor personnel and 
Subcontractors at the work site for spill Andy release emergencies: 

Response Actions: 

1. Classify spill as Incidental or an Emergency. 

2. If Incidental (as defined above): 1) notify immediate supervisor; 2) assess hazard 
potential, establish precautions and PPE requirements; 3) begin clean-up of spill. 

3. If Emergency, initiate response action in accordance with the following steps: 
a. Quickly assess probability of safely stopping spill. If physical, chemical, or 

biological health hazards exist, immediate evacuate the area to a safe 
distance upwind and upgrade from the spill. 

b. Notify the NSWC Crane Security Desk at 854-3300 and provide the following 
information: 

i, Name and phone number of person calling; 
ii. Location of incident; 
iii. Type of incident; 
iv. If anyone is injured or trapped and the estimated volume of material 

released. 
c. SSHO, PM, or OM designates one person to meet the emergency response 

units at the nearest road where the units will be approaching. 
d. SSHO, PM, or OM assumes initial command of the situation and directs 

personnel to do one of the following: 
i. Emergency shutdown of process equipment or mobile equipment, 

evacuate the work zone or immediate area to a safe place of refuge 
and meet the incoming response units and provide all available 
information. 

ii, Initiate initial spill response using available spill response equipment 
only for small emergency spill events where personnel are trained to 
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mitigate. Evacuate the work zone or immediate area if there are any 
health threats or risks to personnel. 

iii. PM or designee shall immediately notify the Navy’s Designated 
Authority. The Navy’s Designated Authority is the ROICC assigned to 
this project. 

11.16 SPILL PREVENTION PLAN 

Requirements and guidelines for spill prevention will be in accordance with the NSWC 
Crane Oil and Hazardous Substances Spill Contingency Plan [NSWC Crane, 19941 
which has been prepared in accordance with 40 CFR 112, Oil Pollution Prevention. 
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12.0 
RECORDS AND RECORDING 

Field personnel will generate and maintain detailed records of all IM activities beginning 
with equipment and material receipt. A daily project logbook will be maintained on-site 
to document all relevant activities. General narrative descriptions of field activities wilt 
be included in the logbook along with any sketches needed to document field decisions. 
Field personnel will be responsible for ensuring that the log is current and thoroughly 
accounts for work accomplished. 

In addition to the project log, pertinent data forms are prepared for accumulation of 
operating and monitoring data associated with both the composting and excavation 
portions of the project. The data forms will be used primarily to record monitoring 
information. The forms will be maintained in an operational file in the office trailer at the 
Bioremedation Facility. Examples of the reporting forms are provided in the various 
Fikld SOPS in Appendix D and in the approved QAPP for Full-Scale Operations [MK, 
1998b]. 

The general information recorded for each windrow will include: soil source, 
amendment quantities and types, moisture added, windrow dimensions, etc. Complete 
monitoring and sampling data will also be recorded for each windrow. Dates, locations, 
and results will be recorded for laboratory analyses and process parameter monitoring. 
The windrow turning schedule and ambient temperature and humidity will also be 
recorded. 

Reports will be generated as required by the U.S. Navy and regulatory agencies such 
as: 

. initial - This report will include the analytical and process 
data, operation summary and conclusions for the completion of the first batch of 
soil composting from each SWMU (Mine Fill A, Mine Fill 8, Rockeye, and ABG). 

. Interim Progress Reoorts - These reports will include a summary of operations, 
compost and excavation confirmation analytical results, cubic yards of soil 
processed, process adjustments, etc., and will be submitted to the NSWC Crane 
EPD every 90 days for transmittal to the regulators for information. 

. interim - These reports will include a summary of operations 
and analytical results, cubic yards of soil processed, process adjustments, 
disposal of wastes and treated soil, photographs, etc., and will be submitted 
upon completion of interim measures and restoration activities at each SWMU 
(Mine Fill A, Mine Fill B. Rockeye, and ABG). Two separate reports will be 
developed for each SWMU - excavation completion report and compost 
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completion report. The excavation completion report will be submitted to the 
regulators within 180 days of completion of final excavation, confirmatory 
sampling and backfilling actions, and acceptance of work. The compost 
completion report will be submitted to the regulators within 180 days of 
completion of treatment, confirmation sampling, treated soil disposal, and final 
acceptance of work. 

. Dailv Reoorts - These reports will include a summary of daily operations; 
monitoring logs; temperature, moisture, oxygen, and any other process 
parameter results; and analytical results upon receipt from the laboratory. The 
Daily Reports will be legible and faxed by 10:00 am the following business day to 
the NSWC Crane EPD for the first thirty days of operation for each SWMU (Mine 
Fill A, Mine Fill B, Rockeye, and ABG). NSWC Crane EPD will transmit these 
reports to the regulators if required. 

. Photooraohic Documentation - Documentation will include color photographs and 
videos of the various stages of excavation, transportation, windrow formation 
(particularly the initial batch of each SWMU), monitoring, windrow completion, 
and excavation site restoration. These documentation will be maintained at the 
Bioremediation Facility Office. 

. losDection - These include documentation of all periodic inspections 
performed during the course of IM remedial actions described in this Plan. 
Records includes field inspection checklists, calibration records, field logbooks, 
field data forms, etc. All these records will be maintained at the Bioremediation 
Facility Office. 
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13.0 
PROJECT ORGANIZATION 

The project team organization for this remedial action is shown in Figure 13-1. The 
responsibilities of each team member are listed in Table 13-l. 

The team is structured to provide the necessary operations personnel and oversight for 
the execution of this work. 
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I Laborers 

MK Sercive 
support Center 

. MK- Cleveland 

* MK- San Fransism 
. MK- Denver 

FIGURE 13-1 
ORGANIZATION CHART 
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TABLE 13-1 
PROJECT RESPONSIBILITIES 

between Contractor, NSWC 

Mice (PMO) 

Coordinator (RPC) 

ante for compliance with 
Snvironmental ermit, and other environmental 
arotection Department regulations as they apply to the approved Interim Measures Work Plans. In 

absence of Navy Technical Representative (NTR) and in an environmental 
emergency, the ANTR will provide direction to Contractor and provide 

Technical notification to appropriate parties. 

NSWC Crane officials the U.S. EPA and the Contractor Project Manager 

responsibility for implementing this Operational Plan and all other project 
activities. The PM will control all on-site forces to ensure completion of 

. Single point of contact for U.S. Navy and US EPA liaison. 

. Coordinates the project resources to ensure compliance with the 
appropriate plans, procedures, and regulatory requirements. 

. Oversees all personnel on-site and coordinates with the PMO. 

Cperations Manager Reports to the PM and has primaly responsibility for the coordination and 
control of all field activities to ensure that all tasks included in this 
Operational Plan are completed. 
. Coordinates the activities of all field operations personnel. 
. Provides daily reports to the PM on the status of field operation activities. 
. Responsible for equipment maintenance, procurement of amendments, 

and miscellaneous equipment rental. 
l Primary responsibility for production of the Bioremediation Facility and 

direct supervision of operators, drivers, laborers, and the Environmental 
Technicians. 

* Responsible for control and elimination of existing and potential industrial 
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TABLE 13-I (continued) 
PROJECT RESPONSIBILITIES 

TEAM MEMBERS RESPONSIBILITIES 

science Manager (SM) Reports to the PM and has primary responsibility for oversight of the 
science activities on site including regulatory support, data collection, 
analysis, and reporting. 
. Provides technical support to the Environmental Technicians, 
. Provides technical support to the OM. 

invironmental Report to the OM. Specific responsibilities include: 
rechnicians (ET) . Perform duties relative to data collection, sampling, and process control. 

. Maintain project records of all monitoring and analysis and prepare 
technical reports presenting the results of the monitoring, analysis, and 
facility operational performance. 

. Responsible for sample collection, field screening analysis, and 
preparation of samples for shipment to off-site laboratories. 

. Operates and maintains process instrumentation such as 
temperature/oxygen probe and data logger, pH analyzer, etc.. 

. Performs calculations for moisture content analysis, volume and weight 
conversions, averages, and standard deviations. 

Voject Engineer (PE) Reports to the PM with primary responsrbrltbes of coordinating the 
Cleveland) engineering effort in support of field activities. 

. Assign Cleveland based resources as required for the completion of all 
project plans and documents. 

. Provide engineering support for field activities as required. 

tiK Engineering Technical staff reporting to the Project Engineer with specific task 
service Support responsrbrlrtres as necessary to allow the Project Engineer to fulfill his 
:enter responsrbrktres. 

site Safety and Health Reports to the PM and implements and ensures compliance with the Task- 
3fficer (SSHO) Specific Site Safety and Health Plan (SSHP). Tracks and reports on safety- 

related matters. 
. Implements and executes personnel surveillance program to ensure 

proper monitoring of internal and external exposures. 
l Provides site-specific training to personnel as required by the SSHP. 
l Tracks all personnel training requirements for heavy and light equipment 

operation, survey data, certifications, and records to ensure compliance 
with plans and regulations. 

. Assists in developing and implementing the SSHP. 

. Conducts audits as appropriate to ensure compliance. 

. Reviews and approves work permits for appropriate industrial hygiene 
. and safety controls. 
. Provides monitoring to ensure the protection of project personnel, the 

public, and the environment. 
. Maintains an inventory of industrial hygiene and safety supplies as 

appropriate. 
. Maintains monitoring equipment and calibration records. 
l Stops work when necessary to ensure the safety of personnel and to 

prevent damage to the environment. 
l Collects air quality samples, records results, and prepares monitoring 

reports presenting the air quality results to the US Navy. 
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Note: See Table A-3 of the SSHP in Appendix A contact numbers. 

TABLE 13-1 (continued) 
PROJECT RESPONSIBILITIES 

TEAM MEMBERS 

Operations Quality 
Control Officer 
(OQCO) 

Secretary 

RESPONSIBILITIES 

Reports to the PM0 Program QC Manager. Interfaces with the PM and has 
the primary responsibility for verifying a consistently high level of quality for 
the operations. 
. Reviews and checks documents, reports, and testing results. 
. Coordinates with the PM and OM on all facility operations. 
. Provides surveillance of field operation activities to ensure compliance 

with this Plan and the QAPP and completes Field Inspection Checklists. 
. Keeps minutes of the periodic quality meetings. 
. Implements the three phases of quality control by conducting preparatory 

meetings prior to beginning a new feature of work, performing 
surveillance and audits during the implementation phase and finally 
performing follow-up inspections to verify work was completed in 
accordance with all associated plans and procedures. 

. Ensures tracking and resolution of nonconformance/rework items. 

Reports to PM and is responsible for receiving in-coming telephone calls 
and correspondence, maintaining project files, and general clerical duties. 

Equipment Operators Reports to the OM and is responsible for operation of equipment for 
Center-Pivot excavation of contaminated material to be processed, placement of backfill, 
LoaderlTractorlBackho screening, loading and mixing of amendments etc.. 
e/loader/ l Loading operations of the amendment grinder-mixer, 
Skid Steer * Cleanup and windrow forming during loading and windrow turning 
Loader/Screener operations, 
Operators * Assist in loading finished compost into the live-bottom trailers, 

* Operate the windrow turner machine as required. 
. Loading operations of the amendment grinder-mixer. 
l Operate excavation site soil screener. 

Truck Driver Reports to the OM and is responsible for operating the tractor/trailer rigs to 
deliver contaminated soil to the Bioremediation Facility and deliver finished 
compost material to the NSWC Crane landfill. 

Laborer Reports to the OM and is responsible for; 
l Decontamination of equipment at the excavation site. 
l Segregation of reject materials from screener (i.e., rocks, metal, wood, 

etc.). 
l Operation of the vehicle decontamination facility at the Bioremediation 

Facility 
l General site cleanup and maintenance of Bioremediation Facility area, 

sumps, and ponds. 
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14.0 
SCHEDULE 

Figures 14-I and 14-2 show the proposed milestone activity schedule for full-scale sOi1 

excavation and compost operations, respectively for the first year of operation. The 
quantities and time periods may be altered slightly during the full-scale operation based 
on the optimization of amendments and soil conditions. The schedule is presented with 
activity bars which will show progress once the program begins. The schedule also 
shows a target bar for establishing the original schedule target milestones. This allows 
for progress against the original target dates to be observed at a glance. 

Excavation will be in accordance with the Soil Excavation Plan and will continue as 
weather and other conditions allow. It is anticipated that winter weather for the period 
between January 1, 1998, and March 31, 1998 will be unfavorable and result in little or 
no excavation activities during this period. Excavated soil may be screened and 
stockpiled in one of the compost buildings for use during the winter months. 
Unseasonably good weather during the winter months may allow additional excavation 
activities to proceed. 

The compost operations, shown on Figure 14-2, are for a typical building with two 
cycles of composting. Multiple buildings will be used and cycles will continue 
throughout the full-scale period. It is anticipated that compost activities will commence 
in mid-February 1998. A master schedule, showing the progress of field activities, will 
be available at the Bioremediation Facility Office and updated on a monthly basis. 

The order of excavation activities will be as follows: Mine Fill A, Mine Fill B, ABG, and 
Rockeye. Based on the estimated quantities of soil to be excavated at each of these 
SWMUs (see Section 1.0) and assuming use of only two buildings for composting and 
a 25% soil loading, it is estimated that it will take ten years to accomplish the IM 
remedial actions described in this Plan. However, the actual schedule will be less than 
the estimated schedule if 30% soil loading is used and all three buildings are used for 
composting. 
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1.0 
INTRODUCTION 

This Task-Specific Site Safety and Health Plan (SSHP) describes safety and health 
requirements for interim cleanup measures at NSWC Crane, specifically for full-scale 
operations conducted at Solid Waste Management Unit (SWMU)-12114, Mine Fill A and 
the Soils Bioremediation Facility. This SSHP is consistent with requirements of the 
Occupational Safety and Health Administration’s (OSHA) Hazardous Waste Site 
Regulations; 29 CFR 1910.120 and 29 CFR 1926.65; and the U.S. Army Corps of 
Engineers (ACOE) Safety andHealth Requirements Manual EM 385-I-1, dated September 
1996. This SSHP is applicable to all personnel who enter work areas described in this 
SSHP and who are under the control of Morrison Knudsen Corporation (MK) or MK’s 
Subcontractors. 

1.1 WORK TASK SUMMARY 

SWMU-12/14, Mine Fill A - Excavation, removal, and screening (includes rock washing) 
of approximately 2,400 cubic yards of explosives-residual contaminated soil, transport to 
the Bioremediation Facility, soil sampling, decontamination, and site restoration. Table A-l 
provides a summary on site description and contaminants. 

Soils Bioremediation Facility - Explosives contaminated soil will be received at this 
facility from SWMU-12114. The contaminated soil will be processed by mixing with 
amendments and composting in covered structures. Support subsystems include 
decontamination facilities; storm water diversion and retention controls; and office and 
laboratory trailers. Amendments that will be mixed with the contaminated soils include 
alfalfa and animal manures, sawdust, wood chips, straw, and potato waste in various 
recipes. Amendments will be loaded into a grinder/mixer and discharged into the 
composting building for formation of the windrows (refer to the Full Scale Operational 
Plan). 

1.2 CONTAMINANT CHARACTERISTICS 

The potential contaminants are summarized below. Material Safety Data Sheets (MSDSs) 
or National Institute for Occupational Safety and Health (NIOSH) Pocket Guides will be 
used as a source of information for each contaminant. MSDS and NIOSH information for 
each of the potential contaminants, process chemicals, or other chemical substances 
encountered during the interim cleanup process will be organized into a separate binder, 
commonly called the “MSDS Binder.” These binders will be available to all personnel, at 
anytime, and will be at appropriate on-site locations including the MK job-site trailer. 
Additional information concerning potential contaminants is presented in Table A-2. The 
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potential contaminants contained in the soils to be received at the Soils Bioremediation 
Facility are summarized below. 

SWMU-12114, Mine Fill A - Soil containing residues of TNT, HMX and RDX, and 
explosive-contaminated wastewater are present at the excavation site. Concentrations of 
individual constituents in the soil ranged from undetected to 15,300 mg/kg (Halliburton 
NUS. 1992). Halliburton NUS 1992 also reports other chemicals of concern to include, 
bituminous asphalt, micro-crystalline wax, toluene, naphtha, coal-tar naphtha, 
methylethylketone, and aluminum. In the same report, they report hazardous waste 
potentially generated at Mine Fill A to include Sludge containing explosives, pink water 
(TNT containing), grit blast residue (cadmium, chromium, lead, barium), paint waste 
(metals and hydrocarbons to include halogenated, aromatic, ketone and alcohol), and 
spent carbon. Follow-on soil sampling and subsequent analysis for soils representing the 
initial 2,400 cubic yards to be composted confirmed HMX, TNT, and RDX contamination. 
Total metals reported include barium, cadmium, chromium and lead in low mglkg 
concentrations. TCLP metals were undetected in the majority of the sampling runs, 
Volatile organics were undetected or estimated to be in the low microgram/kilogram levels, 
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Equipment, NSWC Crane, Indiana. July 7. 
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Morrison Knudsen Corporation (MK), 1995. Safety Procedures and Guidelines Manual. 
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2.0 
SAFETY AND HEALTH HAZARDS SUMMARY 

2.1 OVERVIEW 

Hazards at this site include construction safety hazards associated with heavy equipment 
operation; soil excavation, potential contact with underground utilities and undermining of 
structural supports in Mine Fill A; inclined walking and working surfaces; traffic control 
including haul road layout; energy control (electrical and other kinetic energy sources) or 
other utility lines; site restoration including backfilling and compaction; eye/head/feet 
physical hazards; and heat and cold stress. 

During full-scale operations, the potential risk of acute exposure to the chemical 
contaminants listed in Table A-2 is considered low if the engineering controls, 
administrative controls, and personal protective equipment (PPE) requirements are strictly 
adhered to. The highest health risk chemical contaminant is Ammonia (NH,) generated 
from animal manures. Potential health hazards involving hydrocarbons, other inorganics, 
and other gases and vapors are also considered low. Potential biological hazards may 
include airborne bioaerosols such as bacteria and fungi (molds and yeast). The health 
hazard potential is considered moderate based on published results of air sampling 
campaigns at sewage sludge, leaf, and municipal waste composting facilities. The Soils 
Bioremediation Facility processing equipment has been designed and will be operated to 
minimize dust releases, and safeguarded to prevent employee contact with rotating 
equipment. A Chemical Hygiene Plan (CHP) has been prepared to establish safe 
laboratory practices and procedures, refer to Attachment B of this document, 

2.2 ACTIVITY HAZARD ANALYSES 

AHA have been prepared for each anticipated task in accordance with EM 385-1-1, 
September 1996 (ACOE, 1996). These hazard analyses are in the form of worksheets 
contained in Attachment A of this SSHP. Each site activity shall be reviewed by field 
supervision, namely the MK Site Safety and Health Officer (SSHO) and MK General 
Superintendent prior to starting work to determine if the prepared ~AHA adequately 
addresses the planned activity. If the prepared AHA requires revision or a new task is 
identified, additional hazard analysis will be prepared as needed. A new AHA worksheet 
shall be field prepared by the MK SSHO before the activity takes place. The Pre-Entry 
Briefing meeting is utilized to review the AHA and is conducted with all affected workers 
by the Superintendent. 

2.3 CHEMICAL HAZARDS 

The potential chemical contaminants, their exposure limits, sign and symptoms of 
overexposure, and first aid requirements are presented in Table A-2, 

- 
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2.4 BIOLOGICAL HAZARDS - 

Each work area will be approached with caution and assessed for insect, snake and 
biohazard plant life. Potential biological bioaerosol hazards includes bacteria, molds, yeast 
and fungi which may be present in airborne concentrations greater than background at the 
Bioremediation Facilities during the cornposting process. 

2.5 CONSTRUCTION SAFETY HAZARDS 

2.5.1 Physical Hazards 

Physical hazards on this project include the use of heavy equipment including haul trucks, 
backhoe and loader, screener, grinder, windrow turner and other process equipments; and 
tripping and slipping from walking and working surfaces. Project personnel will receive 
site-specific and safety training, discussed later, to orient them to these potential hazards. 

2X2 Noise 

Operations may generate noise levels that exceed allowable limits. Hearing protection 
shall be provided for all field personnel, and its use is required when noise levels exceed 
85 decibels A weighted network {dB(A)} steady state or 140 dB(A) impulse, regardless of 
the duration of exposure. Hearing protection will be provided to all field personnel. A 
comprehensive Hearing Conservation Program will be implemented when noise levels 
equal or exceed 85 dBA on an 8-hour time weighted average. Exposure assessments will 
be conducted by the MK SSHO throughout the work campaign. 

2.5.3 Adverse Weather Stress 

All employees are to be alert to the signs and symptoms of heat stress. Should extreme 
fatigue, cramps, dizziness, headache, nausea, profuse sweating, rapid pulse, or pale 
clammy skin occur, the employee is to immediately leave the work area, rest, cool off, and 
drink plenty of cool water. If the symptoms do not subside after a reasonable rest period, 
the employee shall notify the supervisor, who in turn will notify the MK SSHO and seek 
medical assistance. The MK SSHO and the site supervisor will be alert to signs of heat 
stress in site personnel and increase the frequency of breaks and fluid consumption as 
necessary. 

Cold injury is classified as either localized, as in frostbite, frost nip or chilblain, or 
generalized, as hypothermia. In judging the cold hazard, both air temperature and wind 
chill factor must be considered. The first symptoms of hypothermia are uncontrolled 
shivering, the sensation of being cold; the heartbeat slows and sometimes becomes 
irregular; the pulse weakens and blood pressure changes. Severe shaking or rigid 
muscles caused by bursts of energy change the body chemistry. Vague or slowed speech 
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occurs; memory lapses, incoherence and drowsiness then occur. As core temperature 
continues to drop, listlessness, confusion and little attempt to keep warm commences. 
Pain in the extremities is felt. As exhaustion sets in, the body’s ability to contract blood 
vessels is diminished, and rapid loss of heat and cooling begins. 

Frostbite can occur without hypothermia when the extremities do not receive sufficient heat 
from central body stores. This can occur because of inadequate circulation and/or 
insulation. This condition results in damage to and loss of tissue. The most vulnerable 
parts of the body are the nose, cheeks, ears, fingers and toes. Damage from frostbite can 
affect the outer layer of skin only, or it can include the tissue beneath the outer layer. 
Damage from frostbite can be serious; scarring, tissue death and amputation are all 
possibilities. The symptoms of frostbite include: 1) The skin changes color to white or 
grayish-yellow, progresses to reddish-violet and turns black as tissue dies; 2) Pain may be 
felt at first, but subsides; 3) Blisters may appear; 4) The affected part is cold and numb; 
and 5) The skin has a waxy appearance. 

To prevent cold stress, proper clothing must be worn. It is important to preserve the air 
space between the body and the outer layer of clothing to retain body heat. Refer to 
Section 7.2.6 for more guidance on heat and cold stress management. 

25.4 Excavations 

Open excavations and trenches present a hazard from falling into the excavation and/or 
side wall collapse while personnel are near or inside the excavation. To minimize 
exposure risk, the excavation work site will be barricaded. The deepest excavation on this 
project may approach slightly more than 3 feet. OSHA 1926.650 Subpart P - Excavations 
and Corps of Engineers requirements (EM 385-1-1, Section 25) for sloping or shoring are 
not anticipated as necessary. When excavations are completed near building sidewalls 
and foundations, a competent excavation person will assess potential collapse scenarios 
and specify any control requirements (e.g. shoring). 

Positive identification of underground utilities and services is required at least 24 hours 
prior to any excavation, trenching or penetrations. An Excavation and Trenching Permit 
application must be submitted at least seven days prior to any excavation activities. The 
MK Project Manager (PM) will be responsible for obtaining this permit through the NSWC 
Crane Public Works Department (PWD). Part of this permit process will include a UXO 
survey by the NSWC representative. MK will have a designated competent person who 
will evaluate all excavations and trenches on a daily basis. Inspections shall be recorded 
in a log book or field inspection checklists. 
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2.55 Hazardous Energy Control (LockoutITagout) 

Ground Fault Circuit Interrupters (GFCls) will be installed on all temporary portable 
electrical equipment in accordance with EM 385-l-l Section 11 .C.O5. All extension cords 
shall have GFCI protection and shall be inspected and determined to be free of cracks or 
frays. 

Any system where the potential exists for unexpected energizing, start-up, or release of 
kinetic or stored energy during servicing and maintenance resulting in injury or damage 
shall be energy isolated in accordance with EM 385-l-l Section 12,29 CFR 1910.147. The 
MK Site Superintendent shall be responsible for verifying adequacy of all lockout/tagout 
installations and notifying all affected personnel. The MK Site Superintendent has the 
responsibility for implementing energy control measures. The PWD will provide energy 
control services on Mine Fill A utilities and process equipment if necessary. MK will 
provide their own energy control services on Bioremediation facility equipment and 
processes. 

In addition, energy controls apply to motorized heavy equipment and process equipments 
and the following requirement applies. At a minimum, during service and maintenance of 
motorized equipment, the key shall be removed and in possession of the service or 
maintenance person and a “Do Not Operate” tag signed by this person shall be displayed 
near the start-up controls. Pre-operational checks and maintenance requirements on 
process equipments, including energy control will be incorporated into checklists. 

2.5.6 Fire and Explosion 

An Unexploded Ordnance Survey (UXO) will be required prior to excavation site 
mobilization and may continue throughout the excavation process. The UXO Survey will 
be conducted by NSWC personnel. 

No hot work or open flames will be allowed in the work area without a Hot Work Permit 
obtained through the NSWC Fire Services. Hot Work Permitting will be coordinated 
through the base Fire Department. Flammable and combustible fuels for heavy equipment 
shall be stored and dispensed in accordance with NFPA 30, the Flammable and 
Combustible Liquids Code. Fire extinguishers will be located at the diesel fuel storage 
location and in each of the Composting Buildings. All mobile heavy equipment must be 
fitted with a minimum 5 lb “ABC” fire extinguisher. Any temporary trailers or structures 
must have fire extinguishers installed in accordance with NFPA 10. Depending on the fire 
loading, in most cases a 5 lb “ABC” is sufficient in each office trailer. This extinguisher 
must be mounted approximately four feet from the floor next to a egress door. The MK 
SSHO is responsible for completing monthly checks on the fire extinguishers and recording 
appropriately. Use of any tool that can be considered an ignition hazard where fire and 
explosion hazards may exist is strictly prohibited. 
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Smoking is permitted only in designated areas, this applies to excavation sites and the 
Bioremediation Facility. 

Explosives Hazard Analysis was completed for process equipment by Comarco (1997). 
Implementation of the recommendations by Comarco (1997) were summarized in a memo 
by Beall (1997). Controls include the following: 

1. Employee awareness training on the potential for burning and explosion. 

2. Monitor Screener output for lumps greater than 1.5 inches in diameter and 
insure these lumps are not transported to the Bioremediation Facility for 
cornposting. 

3. Monitoring for dust and use of water sprays to minimize dust generation. 

4. Establish decontamination procedures for all equipment. 

5. Only rubber-tired equipment is permitted in areas where explosive contamination 
is present. 

6. Use only non-sparking bristles on the power brush. 

7. Conduct personal training on the safe use on the laboratory bench oven 
installation. 

2.5.7 General Motor Vehicle, Hand and Power Equipment Safety 

The following traffic rules will apply to all motorized vehicles and equipment while on site: 

l Equipment carrying waste shall alwavs have the right-of-way within the Work Zones. 

l The speed limit is 10 mah, or as posted. Exceeding the speed limit is cause for 
disciplinary action, including removal from the site. 

0 Personnel shall r& ride equipment that has not been specifically designed for the 
transport of personnel. 

l Seatbelts shall be worn at all times when operating any motorized equipment or 
vehicle. 

0 All motor vehicles and equipment including hand and power tools shall be subject 
to safety inspections by the MK SSHO. The MK SSHO reserves the right to reject 
any equipment. A “DO NOT USE” or “DEFECTIVE” tag will be placed on the 
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equipment and documented in the MK SSHO Logbook. Corrective action will be 
pursued with the Superintendent. 

- 

l Daily safety checklists shall be completed by heavy equipment operators and 
delivered to the MK Site Project Office on a daily basis. The checklist is based on 
the equipment manufacturers recommended guidelines for daily checks. 

2.5.8 Vehicular Traffic and Work-Site Control Hazards 

Potential hazards from vehicular traffic around work areas including the Soils 
Bioremediation Facility will be controlled by using trafric control items such as traffic cones, 
flagging, barricades, and signs, Types and placement of traffic control items will be in 
accordance with EM 385-I-1, Section 8 and 29 CFR 1928.201 and 202. Workers required 
to work in active traffic paths or roadways will be required to wear high visibility reflective 
vests. 

23.9 Access and Haul Roads 

If special access and haul roads are required and constructed for this project, they will be 
constructed in accordance with EM 385-l-l Section 21 .I. 
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3.0 
RESPONSIBILITIES AND AUTHORITIES SUMMARY 

This section describes the roles and responsibilities of project personnel with regard to 
safety and health. Ultimately, responsibility for the safety and health lies with the individual. 
All personnel must be cognizant of the hazards and the methods of reducing the risk of 
injury and illness. All personnel will comply with the rules and procedures set forth in this 
plan and will make project management aware of any conditions which may jeopardize the 
welfare of project workers and/or the general public. The specific personnel names and 
telephone numbers of responsible persons are presented in Table A-3. Figure A-l is the 
route map to the nearest medical facilities which also shows the NSWC Base layout. 

3.1 MK PROJECT MANAGER (PM) 

The PM is responsible for the management of all aspects of the project, including safety 
and health. The PM is responsible for ensuring that all project tasks receive appropriate 
safety and health review before commencement of field activities and that the necessary 
equipment and facilities are available to implement the SSHP. 

3.2 MK GENERAL SUPERINTENDENT AND JOB SUPERVISORS 

The MK General Superintendent and the Job Supervisor(s) are responsible for ensuring 
that the safety and health aspects for their particular task are addressed. They are 
responsible for the implementation of the SSHP in the field and for ensuring that all project 
personnel comply with provisions of the plan. The MK General Superintendent and Job 
Supervisor(s) are also responsible for notifying the MK SSHO of any changes in work 
conditions which may affect the safety and health aspects of the task. The MK General 
Superintendent is responsible for conducting Plan of the Day (POD) meetings. The Job 
Supervisor(s) are responsible for conducting Pre-Entry Briefings when required. 

The Job Supervisor(s) must notify the MK SSHO and MK General Superintendent of all 
accidents and incidents as soon as possible. The Job Supervisor(s) shall conduct an 
accident investigation and record the results of the investigation on a Supervisor Accident 
Investigation Report form or equivalent form. The initial investigation report shall be 
formally transmitted to the MK Project Manager within four hours after critical management 
of the incident is complete. The MK Project Manager shall follow the reporting 
requirements described in PHSP 04.1. The MK General Superintendent shall conduct a 
critique of the incident with selected MK and Subcontractor personnel as soon as possible 
after critical management of the incident is complete, Lessons learned will then be 
developed by the MK General Superintendent and Job Supervisor(s) and communicated 
to all affected personnel. 
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3.3 MK SITE SAFETY AND HEALTH OFFICER (SSHO) 

The MK SSHO is responsible for the day-to-day implementation of the SSHP, and 
verification of compliance with the SSHP and all applicable occupational safety and health 
rules and regulations. The SSHO has the authority to suspend work at any time if there is 
an imminent threat to the health and safety of project workers or the general public. The 
SSHO shall assure the Navy’s designated authority at the site is notified immediately of 
any accident including spills. The SSHO shall assist in the accident investigation effort and 
shall have final approval authority for accident reports. The MK Work Plan document 
describes in detail the role and responsibilities of the SSHO on this project. The SSHO is 
responsible for making modifications to the plans and recommending changes to the work 
tasks if they affect safety and health. The SSHO is responsible for ensuring that all 
required sampling/monitoring is performed and that all required safety and health 
documentation is maintained. 

3.4 NEAREST EMERGENCY MEDICAL FACILITY 

Directions to the On-Site NSWC Medical Department: 

The NSWC Fire Department coordinates the on-site ambulance service. The Medical 
Department is located in Building 12, off of road H-2, just north of H-5. See Figure A-l, 

Directions to Bedford Medical Center: 

From the Bloomington Gate, head east on Highway 58 to the city of Bedford, turn left onto 
16th. This Gate is open 24 hours. The approximate distance to hospital is 22 miles. 

From the Bedford Gate, head east on Highway 158 to the city of Bedford, 158 turns left 
onto 16th Street. The distance to hospital is approximately 22 miles. This gate is open 
during the hours of 6 AM to 8 AM and 3 PM to 6 PM on Mondays through Fridays exclusive 
of holidays. 

Directions to Bloomington Hospital: 

Exit NSWC on road H5-45 through the Bloomington Gate, then follow Highway 45 North 
to Bloomington. At the intersection of Highway 45 and Highway 37, continue straight ahead 
and follow Bloomfield Road north until it becomes 2nd Street. Continue on 2nd Street; the 
hospital will be on right-hand side of the road. 
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4.0 
TRAINING REQUIREMENTS SUMMARY 

This section summarizes training requirements for project personnel. A training 
requirements summary is provided as Table A-4. 

4.1 HAZARDOUS WASTE OPERATIONS TRAINING 

All personnel entering a contamination reduction zone or exclusion zone shall have 
completed the initial 40-Hour Hazardous Waste Operations Safety and Health Training and 
three days of supervised experience pursuant to 29 CFR 1910.120(e)(3). All personnel 
shall receive eight hours of refresher training annually, pursuant to 29 CFR 1910.120(e)(8), 
as necessary. All on-site supervisors and managers shall receive an additional eight hours 
of specialized training pursuant to 29 CFR 1910.120(e)(4). 

412 SITE SPECIFIC TRAINING 

All personnel shall receive site-specific safety and health training prior to entering the site 
or commencement of work. All site employees and subcontractors entering the 
contamination reduction zone (CRZ) and the Exclusion Zone (EZ) shall receive this 
training. The Job Supervisor(s) are responsible for identifying personnel requiring this 
training and coordinated with the MK SSHO regarding scheduling of this training. The MK 
SSHO or designated alternate will conduct the training. Site visitors shall receive site- 
specific training prior to entering an exclusion zone. The format and content will be left up 
to the discretion of the MK SSHO. This training will cover the SSHP, but not necessarily 
be limited to, the following topics: 

Names of site safety and health personnel. 
Safety and health hazards present on the site and anticipated during the work 
campaign. 
Hazard Communication. 
PPE requirements. 
Safe work practices. 
Engineering controls. 
Medical surveillance requirements, including recognition or symptoms and signs 
which might indicate overexposure to hazards. 
Decontamination procedures. 
Emergency procedures. 
Spill containment plan. 
Energy Control. 
All other requirements of this SSHP. 
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4.3 RESPIRATORY PROTECTION TRAINING 

All personnel required to use respiratory protection shall have certified training in respirator 
use, care and maintenance pursuant to 29 CFR 1926.103 and 29 CFR 1910.134. Each 
individual shall be medically qualified to wear a respiratory device and have documented 
evidence of completing respiratory training and fit testing. Personnel required to use 
disposable dust masks shall be trained only on the use and limitations of these units. 

4.4 HAZARD COMMUNICATION TRAINING 

All personnel shall complete hazard communication training pursuant to 29 CFR 1910.1200 
and 29 CFR 1926.59 regarding all potentially hazardous chemicals to which they may be 
exposed, MSDSs and/or NIOSH Pocket Guides for the contaminants suspected to be in 
the various work sites will be placed in a site MSDS Right-To-Know Binder. Copies will be 
maintained at the site. Hazard Communication training will be included as part of the Site- 
Specific Training required in Section 4.2. When new chemicals are brought onto the work 
site or new chemical contaminants are identified, an MSDS and/or NIOSH Pocket Guide 
will be added to the MSDS Right-To-Know Binder(s) with a corresponding review by the 
MK SSHO and Job Supervisor(s) and if necessary, training shall be conducted with 
affected individuals. The MK SSHO has overall responsibility for maintenance of the 
MSDS database. Job Supervisor(s) are responsible for reviewing the MSDS, identifying 
training needs for affected workers and transmitting a copy of the MSDS to the MK SSHO. 

4.5 CPRlFlRST AID AND BLOOD BORNE PATHOGENS 

At least one employee on each shift shall be qualified to administer First Aid and CPR. At 
a minimum, the MK SSHO shall be First Aid/CPR qualified. This person is also required 
to be trained to 29 CFR 1910.1030 (Blood Borne Pathogens). 

4.6 SAFETY MEETINGS 

Safety meetings for all MK employees shall be conducted on a weekly basis. This is a 
group meeting intended to be a self assessment of safety performance and a chance to 
review any lessons learned as a group, plus an opportunity to introduce specialized training 
topics. The meeting shall be chaired by the MK General Superintendent with assistance 
by the MK SSHO. This safety meeting can also be used to describe any changes in the 
Site Specific Training described in Section 4.4. Safety Meetings are documented using 
Figure A-2 from this plan or equivalent. 

4.7 PLAN OF THE DAY (POD) MEETINGS 

Plan Of The Day (POD) Meetings shall be held at the beginning of each shift to review the 
planned work of the day as well as any safety and quality concerns. The meeting is 
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chaired by the MK General Superintendent or MK PM. The attendee’s include Job 
Supervisor, the MK Quality Control representative, the MK SSHO and other selected 
personnel. The date, time, personnel attending and meeting minutes shall be documented 
in field log-books. 

4.8 PRE- ENTRY BRIEFINGS (MEETING) 

Pre-entry briefings shall be held for employees prior to their initiating any new or differing 
site activity in an exclusion zone and at such other times as necessary to ensure 
employees are knowledgeable of the work plan activity, the Activity Hazards Analysis 
(AHA), and that the plan and analyses are being followed. Pre Entry Briefs are the 
responsibility of the Job Supervisor. Attendance shall be documented using Figure A-3 
from this Plan. 

In addition, all incidents will be promptly evaluated and the evaluation results will be 
communicated to personnel in POD meetings. Lessons-learned from these evaluations 
shall be communicated to all affected personnel. 

4.9 QUALITY CONTROL PREPARATORY PHASE INSPECTION MEETING 

The MK SSHO shall attend all Quality Control Preparatory Phase Inspection Meetings to 
discuss any safety and health concerns requiring special attention and to review 
anticipated safety requirements for a specific definable feature of work, and to review 
specific air monitoring required. 

4.10 RECORDKEEPING 

Written records of all required training and meetings shall be maintained on site by the MK 
SSHO. These records shall be made available to U.S. Navy personnel upon request. 
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5.0 
MEDICAL SURVEILLANCE PROGRAM REQUIREMENTS 

5.1 SUMMARY 

All project personnel who work within the exclusion zone for more than three days per 
month, or are required to use respiratory protection regardless of the time within the 
exclusion zone, will participate in a medical surveillance program in accordance with OSHA 
1910.120 and 1926.65, Section 16 from the MK Safety and Health Program Description 
for Hazardous Waste Site Operations (MK employees only), and as described in this 
section. 

The medical surveillance program consists of a baseline or initial examination, an annual 
medical examination, a termination examination, and episodic medical examinations as 
necessary. Termination exams specific to this job have been determined to not be 
necessary unless specific criteria is met as discussed in the MK Safety and Health 
Program for Hazardous Waste Site Operations, Section 16. At a minimum, the content of 
the initial, annual and termination examinations shall consist of the following medical tests 
and procedures (or as determined by the examining physician): 

. Medical and occupation history. 
l Complete physical examination. 
l Pulmonary function test (FVC and FEV,). 
l Complete blood count, generally SMAC-22 or 24 biochemical profile. 
l Audiometry. 
. Complete urinalysis. 
l Resting electrocardiogram at the direction of examinng physician). 
. Vision screen. 
l Chest X-ray (PA) (every three years or at the direction of the examining 
physician). 

An episodic examination will be required if any employee develops signs or symptoms 
related to the possible overexposure to hazardous substances or other health hazards, if 
the employee has been injured, or if the employee has been exposed above the 
permissible exposure limits or published exposure levels in an emergency. The scope of 
any episod~ic examination will be left to the discretion of the examining physician. 

A copy of the examining physician’s written opinion about the employee’s ability to perform 
work on this hazardous waste site and use respiratory protection, and a statement that the 
physician has informed the employee of the results of the examination shall be kept on 
site. 

- 
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5.2 DRUG ABUSE PREVENTION PROGRAM - 

MK is committed to the establishment and maintenance of a safe and efficient work 
environment for all employees free from the effects of alcohol, illegal drugs, other 
controlled substances, and prohibited items. MK has implemented a Substance Abuse 
Prevention Program, which includes pre-employment testing, periodic testing, post- 
accident testing, for cause testing, and random testing. 

5.3 RECORDKEEPING 

The MK SSHO will arrange medical surveillance for MK employee’s The statements by the 
examining physician(s) attesting to the medical qualification of individual workers shall be 
maintained at the project site and will remain a part of the project files. Medical records will 
be kept by the examining physician. One copy of all forms and lab results will be sent to 
the MK corporate record retention office in Boise, ID. 

- 

NSWC Crane 
SWMU-12l14, Mine Fill A 
Full-Scale Operational Plan Al-21 



6.6 
PERSONAL PROTECTIVE EQUIPMENT 

In addition to engineering controls and administrative controls (e.g. work practices), 
Personal Protective Equipment (PPE) (a.k.a. Chemical Protective Clothing) shall be used 
to protect personnel from exposure to contaminants which may be encountered during 
activities on site as warranted. The following guidelines will be followed: 

l Respirators and other PPE necessary to protect the health of employees shall 
be provided by their employer. 

l Only NIOSHIMSHA-approved respirators and cartridges shall be used 

l The respirator user’s medical status shall be verified by the MK SSHO before 
work is performed requiring respirator use. 

l MK IH Procedure 14.0 shall serve as the written standard operating procedure 
governing the use of respirators at the job site. Section 10 from MK Safety and 
Health Program Description for Hazardous Waste Operations shall serve as the 
written standard operating procedure governing the use of PPE at the job site. 
Safe Work Practice (SWP) 4.0, found in Section 17 of the MK Safety and Health 
Program Description shall serve as guidance in chemical protective clothing 
selection and donning/doffing procedures. 

* Respirators will be assigned to individual employees for their exclusive use and 
marked to indicate to whom it was assigned, for the duration of this project. 

Table A-5 presents the basic levels (Level B, C, Modified D, and D) of PPE. Table A-6 lists 
the minimum PPE level required for each task or operation. If air sampling/monitoring 
indicates that modification to the levels of protection are warranted, the MK SSHO is 
empowered with the authority to authorize the modification based on the guidance 
provided in Table A-7, Airborne Contaminant Response Criteria or by professional 
judgement. 

The PPE has been selected based on what is known or anticipated about the site specific 
hazards. If conditions change, PPE selection and use shall be reviewed by the MK SSHO 
and the General Superintendent and upgraded or downgraded per their assessment. The 
MK SSHO shall record the rationale for the modification as a log book entry. Personnel 
will be trained if necessary on the use and limitations of specific pieces of PPE prior to 
initiation of work by their designated Supervisors during the Pre-Entry Briefs with 
assistance when necessary from the MK SSHO or General Superintendent. 
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PPE will be maintained and stored in accordance with the manufacturer’s recommendation 
and good industrial hygiene practices. Personnel will inspect PPE prior to each use to 
assure the PPE is clean and good working order. Training will be provided to personnel 
concerning PPE inspection criteria by their supervisors with assistance when necessary 
from the MK SSHO. The MK SSHO shall conduct evaluations of effectiveness and 
useability of PPE. Logbook entries are sufficient but the data should be readily 
transferable to the safety and health project completion report (see Section 13.5). 

-. 
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7.0 
MONITORING AND SAMPLING 

Air monitoring refers to direct real time reading of airborne concentrations and air sampling 
refers to time integrated air sampling, either personal or area samples. The MK SSHO will 
maintain a supply of colormetric indicator tubes and handpump, and one multi-gas 
combustible gas indicator (CGI)/ Oxygen (OJ Hydrogen Sulfide (H,S)/ Carbon Monoxide 
(CO) meter. In addition, the MK SSHO will maintain a sound level meter and dust aerosol 
meter plus all time integrated air sampling equipment, Execution of real time air monitoring 
will be coordinated by the MK SSHO in accordance with the requirements for air monitoring 
depicted in Table A-9. Time integrated air sampling will be completed by the MK SSHO. 

7.1 GENERAL 

This section describes the air sampling and air monitoring program performed to evaluate 
project worker exposure to potentially hazardous airborne materials and to evaluate off-site 
impacts. The air sampling/monitoring results will be used to: 

. Assess worker exposure to potentially hazardous materials with respect to the 
Permissible Exposure Limit (PEL) for Air Contaminants (Title 29 Code of Federal 
Regulations, Part 1910.1000) or other published exposure levels. 

. Assess the adequacy of engineering controls and respiratory protection. 

. Delineate areas where controls or respiratory protection is needed. 

. Establish work control zones. 

7.2 MONITORING 

7.2.1 Volatile Organic Compounds 

Calorimetric indicator tubes (e.g., MSA tubes) for ammonia and organic vapors shall be 
used at the MK SSHO’s discretion. Calorimetric tubes are used to characterize potential 
exposure. Based on volatile concentrations reported in the soil sampling results, VOC’s 
are not expected to be a problem. Additional compounds that may be measured using 
calorimetric indicator tubes include the following: carbon dioxide, carbon monoxide, and 
ammonia. If levels are detected above action levels, an immediate assessment of job 
controls will be made, and appropriate modifications incorporated if necessary. See 
Section 7.2.6 on measurement location and frequency. 
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7.2.2 Airborne Dust 

A direct-reading, real-time instrument capable of detecting airborne dust will be used, 
based on visible observations of excessive dust. Readings will be taken at locations that 
reflect approximate concentrations of airborne dust in the breathing zone of project 
personnel. Results of the airborne dust monitoring will be documented. If necessary, the 
level of PPE used by personnel will be modified or engineering controls enhanced. The 
direct-reading, real-time monitoring equipment will be “response checked” according to the 
manufacturer’s instructions before use each day, and calibrated by the manufacturer or 
other qualified personnel yearly. Records of the response check, maintenance, and annual 
calibration will be maintained on-site. When such monitoring is conducted and the results 
are greater than approximately 1 .O mg/m” total dust concentrations, immediate steps will 
be taken to determine the cause and modify site operations. 

7.2.3 Perimeter Monitoring 

Perimeter monitoring to evaluate emissions of airborne dust in the Support Zone will be 
performed periodically during soil excavation, as warranted. When such monitoring is 
conducted and results are greater than 1.0 mglm 3, immediate steps will be taken to 
determine the cause and modify site operations. 

7.2.4 Noise Monitoring 

Noise monitoring will be performed, as warranted, at the initiation of each new task or new 
operation to determine the sound levels. Basic sound levels from operational equipments 
were monitored during pilot scale and appropriate controls established. Where determined 
to be necessary, detailed sound level surveys and noise dosimetry will be completed at 
locations that best approximate the sound levels at the ear of potentially affected 
personnel. Noise monitoring equipment will be “response checked” according to the 
manufacturer’s instructions prior to use each day, and calibrated by the manufacturer or 
other qualified personnel yearly. Records of the response check, maintenance, and annual 
calibration will be maintained on-site. 

7.2.5 Heat Stress and Cold Stress Monitoring 

When temperatures at the site are above 65°F work/rest periods will be adjusted 
according to the guidelines stated in the current edition of ACGlH Threshold Limit 
Values for Chemical Substances and Physica/ Agents. When the clothing worn differs 
from the ACGIH standard ensemble such as in the case of workers wearing 
semipermeable or impermeable clothing, guidelines established in the 
NIOSHIOSHAIUSCGIEPA, Occupational Safety and Health Guidance Manual for 
Hazardous Waste Site Activities, Section 8 should be consulted. The following is a 
summary from that document. 
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When employees are required to wear impermeable chemical protective clothing in 
temperatures exceeding 7O”F, employees should monitor their pulse rate or use the 
“buddy system” to monitor each other’s pulse rate at the start of each rest period. Table 
A-9 can be used to establish work/rest periods and the frequency of monitoring pulse 
rates. 

Guidelines for the prevention of cold stress and cold stress TLVs shall follow the 
guidelines stated in EM-381-1-1 Section 06.J and the current edition of ACGlH 
Threshold Limit Values for Chemical Substances and Physical Agents. At air 
temperatures below 50°F, the air temperature and wind speed shall be monitored by 
the MK SSHO qualitative assessment of cold stress risk shall be made by comparing 
wind speed and actual temperature to the assigned equivalent chill temperature 
depicted on Table 2 in the Cold Stress section of the ACGIH booklet, Unless there are 
unusual or extenuating circumstances, cold injury to other than the hands, feet, and 
head is not likely to occur without the development of the initial signs of hypothermia. 
These symptoms are described in Section 2.53. The use of extra insulating clothing 
arid/or reduction of the exposure period are among the special precautions which 
should be considered. 

Cold weather clothing requirements shall follow the guidance listed in Section 06.J.09 
of EM-385-l-l. If work is performed continuously in the cold at an equivalent chill 
temperature or below 20 OF, heated warming shelters shall be made available nearby 
the work area and the workers encouraged to use these shelters at regular intervals. A 
cold weather work/warm-up regimen shall be established when outside ambient 
temperature is less than a -15 OF in accordance with Table 3 of the ACGIH booklet in 
the Cold Stress section. 

7.2.6 Other Chemical Monitoring 

At the Bioremediation Facilities during active composting, real-time monitoring using 
calorimetric indicator tubes for carbon dioxide, carbon monoxide and ammonia will be 
performed periodically by the MK SSHO in the buildings housing the windrows. If 
carbon dioxide levels exceed 4,000 ppm inside of the structure, the structure will be 
evacuated and action taken to vent the structure and maintain a level below 3,000 ppm. 

Also during active composting, real-time monitoring will be conducted periodically to 
determine if any detectable levels of methane, carbon monoxide, and ammonia are 
present. Monitoring will be completed using calorimetric indicator tubes, except for 
methane and carbon monoxide where the multi-gas meter will be used. If levels are 
detected above action levels, an immediate assessment of job controls will be made, 
and appropriate modifications incorporated where necessary. 
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7.3 AIR SAMPLING 

7.3.1 Explosives Residues 

Time-integrated air sampling for explosive residues as airborne aerosols using personal 
air sampling pumps will be performed by the MK SSHO during composting when the 
windrows are mixed and composting process parameters are monitored. Sample 
collection will be based on OSHA Method 44 and sample analysis will be conducted In 
accordance with EPA Method 8330 using High-Pressure Liquid Chromatography 
(HPLC) Analysis. Refer to the detailed operating procedure found in Attachment C. 

7.3.1.1 Material 

OSHA 44 - collect on sorbent and filter tube, 270040 XAD-2 and glass fiber 
filter, OSHA Versatile Sampler (OVS) Tube. Volume = 240 Liter (L), rate = 
1 .O Liter per minute (Umin), time = approximately 4 hours. Analysis by HPLC 
in accordance with EPA Method 8330 providing a scan for specific analytes 
and isomers. Specific analytes include HMX; RDX; 1,3,5TNB; 1,3-DNB; 
Tetryl; Nitrobenzene; 2,4,6-TNT; 4-Amino-2,6-DNT; 2-Amine-4,6-DNT; 2,4- 
DNT; 2,6-DNT; 2-Nitrotoluene; 3-Nitrotoluene; and 4-Nitrotoluene. 

7.3.1.2 Samolina Strateay 

Every calender quarter during composting, four personal samples and three 
area samples of full shift duration, or if necessary, split shift duration will be 
obtained from the maximally exposed individuals. Area samples will be 
obtained inside of the composting structure near the work area during active 
composting. The sample pump and media will be positioned at approximately 
1.5 meter (m) above the floor. Area samples should be biased by 
representing the worst-case exposure. 

7.3.2 Biological Hazards 

Two time-integrated air sampling campaigns (one in late spring, another in the summer) 
for bioaerosols will be obtained by the MK SSHO inside of the Composting Building 
during active composting and compared to background samples taken at a location 
outside of the perimeter of the Bioremediation site. Refer to Attachment C. 

7.3.2.1 Material 

a. Collect airborne aerosols by impaction on preselected growth media plates 
using a high volume sampling pump with single stage Andersen lmpactor 
calibrated using 4-L glass calibration jar with calibration specific culture 

- 
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plates. The sampling flowrate is 28.3 Umin and sampling time will be set at 5 
minutes. Samples will be obtained for the total fraction. Standard Method 
Agar (SGA) will be the growth media selected for bacteria, and acidified 
Potato Dextrose Agar (PDA) for fungi (yeasts and molds) unless changed 
based on recommendations from microbiology laboratory. 

A separate growth media will be used for each of the following constituents 
and analyzed accordingly: 

I. Total bacteria (total plate count), subculture from bacteria plate for 
pathogenic species looking especially for E.coli as a marker from 
manure. 

2. Total plate count for Fungi (molds and yeast), looking especially for the 
fungus Aspergillus fumigafus. 

7:3.2.2 Samolina Strateay 

For each sampling campaign, ten area samples will be obtained inside of the 
composting structure and ten area samples outside of the structure 
approximately 100 m upwind from the composting structure. The samples will 
be obtained approximately two and three days into the composting process, 
Samples inside of the structure will be taken during turning and immediately 
after the windrows are turned. 

One sample set consists of the following: 

Bacteria - 1 culture plate 
Fungi - 1 culture plate 

Therefore one sample set inside of the structure for bacteria will require 10 
culture plates and one sample sets for Fungi inside of the structure will 
require IO culture plates for a total of 20 culture plates. Subsequent bacterial 
pathogen isolations are to be performed by streaking for isolation, using 
morphologically distinct representative colonies, onto SMA from the 
inoculated plates. The initial SMA Plates are to be incubated and single 
consistent colonies inoculated onto selective and differential agars to culture 
for the following species of bacteria or as modified by the microbiology 
laboratory: Pseudomonas aeruginosa; Pseudomonas fluorescens; 
Pseudomonas putida; Pseudomonas cepacia (approximately 50% of strains); 
Pseudomonas pseudoalcagenes (approximately 50% of strains); 
Pseudomonas species VE-2 (approximately 50% of strains); Staphylococcus 
aureus; Staphylococcus epidermis; Escherichia coli (E.coli); Salmonella typhi; 
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Salmonella entetitidis; Salmonella choleraesuis; Citrobacfer freundii; 
Citrobacfer diversus; Citrobacter amalonnaticus; fnterobacter cloacae; 
Enterobacferaerogenes; fntembacteragglomerans; Enteerbactergergoviae; 
Proteus vulgaris; and Morganella morganii. An estimated 4 field culture 
blanks (2 SMA plates and 2 acidified PDA plates) will be obtained in the field. 

7.3.3 Wipe Sampling for Explosives Residues 

Wipe samples will be obtained by the MK SSHO to assess the effectiveness of PPE 
controls and decontamination every calendar quarter. Samples will be analyzed for 
explosive residues. 

7.3.3.1 Materialand 

Collect wipe samples using glass fiber filters pre-wetted with acetonitrile. 
Obtain random surface samples from the personnel decontamination shower 
trailer, specifically the change room area and the lunch/conference room. 
Samples are obtained by wiping through a 100 square centimeter (cm’) 
template moving in concentric squares from the outside to the inside of the 
sampling area. After wipe sampling, the media is folded with the exposed 
side in, placed in a sampling vial, and sent to the laboratory for analysis, 
Clean latex gloves are required for each sample. 

7.3.3.2 Samalina Strateav 

Samples are obtained randomly and unannounced. Estimate 5 samples for 
explosive residues. 

7.4 AIR MONITORING AND SAMPLING REQUIREMENTS 

Air monitoring and sampling requirements are shown in Table A-9. 

7.5 RECORDKEEPING AND CHAIN OF CUSTODY 

Written records of all monitoring will be maintained on site and affected employees will 
be notified of monitoring results representative of their exposure. For industrial hygiene 
sampling requiring collection and shipment of a sample to an approved analytical 
laboratory, Chain-of-Custody forms will be properly completed and accompany all 
collected samples in accordance with MK Industrial Hygiene Procedures Manual, 
Procedure 7.0, titled Analytical Laboratory Procedures. The selected AIHA accredited 
industrial hygiene lab will be To Be Determined. Turn-around time will be set at 10 
working days. 
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8.0 
GENERAL SAFETY RULES AND PROCEDURES 

8.1 GENERAL 

Operations shall be conducted in a safe manner consistent with the policies and 
procedures outlined in this SSHP. The number of personnel shall be restricted to the 
minimum necessary to complete the required work as an administrative control to limit 
personnel exposures to potential site chemical, physical and biological hazards. All 
project personnel assigned to this project are responsible for following this SSHP and 
for using safe work practices including wearing the PPE specified by the MK SSHO. 
Project personnel shall report hazards and unsafe conditions and practices to the MK 
SSHO. All federal, state and local occupational health and safety regulations must be 
complied with by project personnel. Violations of project procedures may include 
disciplinary measures up to and including termination. 

8:2 RULES AND PROCEDURES 

. MK shall have available first aid kit including CPR kit (Pocket Mask) and 
biohazards control kit; emergency eyewash (where necessary); and spill 
response equipment (where necessary) available at each controlled work 
location. MK shall complete the Soil Excavation Maps and post it at each 
work site including emergency phone numbers. Work zone signs shall be 
posted in accordance with the requirements of Section 9.1.4 of this SSHP. 

l Do not eat, smoke, take medications, chew gum or tobacco, or put objects in 
mouth while in the exclusion zone and contamination reduction zone or when 
handling samples. Drinking fluids for heat stress is allowed in the CRZ as 
established by the SSHO. 

l After handling samples, thoroughly wash hands and, if necessary, face, 
before eating or putting anything in mouth (i.e., avoid hand-to-mouth 
contamination). 

l At a minimum, wear safety glasses and sturdy work boots when inside the 
work boundaries. 

l Remain a safe distance from the excavation equipment when not involved in 
operation or monitoring activities. 

l Do not under enter or ride in or on any backhoe/excavator 
bucket, materials hoist or any other device not specifically designed for 
carrying human passengers. 
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l Remain aware of your own and other’s positions with regard to rotating 
equipment and be extremely careful when assembling, lifting and carrying 
items that may cause pinch point injuries and collisions. 

l Be alert to the symptoms of fatigue, heat stress and cold stress and their 
effect on the normal caution and judgment of personnel. 

l Use ground fault circuit interrupters (GFCI) with all portable electrical tools 
and equipment. 

l Stand clear of trenches during excavation. Always approach the excavation 
from upwind. 

* Stand upwind, whenever possible, of excavations and other sites where the 
soil has been disturbed. 

l Be alert to potentially changing exposure conditions as evidenced by 
perceptible odors, unusual appearance of excavated soils, oily sheen on 
water, or other evidence of possible contamination. 

l Do not enter any excavation or trench greater than five feet in depth unless 
authorized by the MK SSHO. 

l Use good housekeeping practices with regard to tools and material whenever 
possible to avoid tripping hazards and the spread of contamination. 

l Use the buddy system at all times while working at the site in controlled work 
zones. No one is to work alone in the Exclusion Zone or Contamination 
Reduction Zone without permission from the MK SSHO and MK General 
Superintendent. 

l Minimize truck tire disturbance of all stabilized sites and areas beyond the 
work area boundaries. 

l Cease all work operations on the site at sunset unless the control zone is 
adequately illuminated. 

l Job Supervisors shall attend the POD meeting prior to the start of the work 
and conduct pre- entry briefs with all affected workers, 

l Avoid direct contact with contaminated materials unless necessary for sample 
collection or required observation. PPE shall be worn at all times, as required. 
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l Remove disposable clothing and follow decontamination procedures. 

l Always use an appropriate level of personal protection as assigned in thus 
SSHP. Lesser levels of protection can result in otherwise preventable 
exposure. 

l Maintain a high level of awareness of the limitations in mobility, dexterity and 
visual impairment inherent in the use of Level B and Level C PPE. 

l Establish prearranged hand signals or other means of emergency 
communication when wearing respiratory equipment, since this equipment 
impairs speech communication. 

l Wear hearing protection if you have to shout to communicate at a distance of 
three feet in steady-state (continuous) noise or when you expect loud impact 
noise from certain activities. The MK SSHO will assess potential noise 
exposure and provide recommendations on correct hearing protection 
devices. 
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9.0 
WORK ZONES 

Where a potential for worker exposure to potentially hazardous substances and 
physical hazards, work zones will be established and the flow of personnel and 
equipment will be controlled. The establishment of work zones will ensure that 
personnel are properly protected against hazards present in the work area, work 
activities and contamination are confined to the appropriate areas, and personnel can 
be located and evacuated in an emergency. 

Prior to the commencement of remedial field activities, work zones shall be established 
by MK. These work zones are depicted on Soil Excavation Figures contained in 
Appendix E of the Operational Plan. In addition to the zones, data will be added in the 
field to show assembly points and emergency communications equipment Posted with 
the Soil Excavation Map shall be the list of emergency phone numbers. 

911 EXCLUSION ZONE (EZ) 

The EZ is the area where hazardous substances are present or expected to occur, or 
health and safety hazards are present. Entry into this area is limited to personnel 
required to perform the work who are wearing the specified PPE and have attended a 
Pre-Entry Briefing. Everyone entering the EZ shall have completed the required health 
and safety training and will participate in the medical surveillance program as 
necessary. The boundary of the EZ will be determined for each activity and may 
change depending on activities and conditions. 

An EZ will be established to encompass the contaminated area. The EZ will be clearly 
delineated with signs, barricade tape, fences, or other suitable means. Access control 
points will be established to regulate the flow of personnel and equipment in an out of 
the zone and to help verity that proper procedures for entry and exit are followed, PPE 
levels in the EZ are initially scoped as Level C, depending on the task listed in Table A- 
6. Decontamination will follow guidelines established in Section 10. Gross 
contamination will be removed in the EZ followed by additional decontamination in the 
CRZ. The MK SSHO will monitor activities in the EZ from, his position in the CRZ. 

9.2 CONTAMINATION REDUCTION ZONE (CRZ) 

The CRZ is the transition area between the contaminated area, the EZ and the clean 
area, the SZ. While designed primarily to reduce the possibility of the support zone 
becoming contaminated or affected by EZ activities, the CRZ is also used for 
decontamination of personnel and equipment. No personnel or equipment will be 
allowed to exit the contamination reduction and exclusion zones without being properly 
decontaminated except in emergency situations. The immediate area around the EZ 
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extending outward as much as necessary to accommodate the complete length of the 
longest piece of heavy equipment will be designated the CRZ. Used PPE will be 
removed and stored in properly marked containers. 

9.3 SUPPORT ZONE (SZ) 

The SZ consists of all areas outside the exclusion and contamination reduction zones. 
These areas are used for all site activities which are not limited to the EZ or CRZ 
equipment and material storage, offices, parking, etc. The SZ will also serve as the 
staging area for all activities to be conducted. 

9.4 WORK ZONE CONTROLS 

Before site operations begin, the SZ MK site office shall be identified with signs 
identifying as such. MK shall post signs at entrances to the CRZ and EZ stating the 
following or equivalent: 

HAZARDOUS AREA KEEP OUT 
AUTHORIZED PERSONNEL ONLY 

PERSONAL PROTECTIVE EQUIPMENT IS REQUIRED IN THIS AREA 

MK shall post signs at the entrance to the CRZ before operations begin, stating: 

NO SMOKING, DRINKING OR EATING BEYOND THIS POINT 
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10.0 PERSONNEL AND EQUIPMENT DECONTAMINATION 
AND HYGIENE PROCEDURES 

All personnel, clothing and equipment leaving an exclusion zone (contaminated or 
potentially contaminated area) shall be inspected and, if necessary, decontaminated to 
remove any potentially harmful substances that may have adhered to them. Some 
equipment/clothing may be disposed of rather than decontaminated. In this case, the used 
PPE and/or equipment (e.g. disposable sampling equipment) will be stored in properly 
marked containers in the CRZ. A temporary decontamination station will be constructed 
at the excavation site and a permanent decontamination facility has been constructed at 
the Bioremediation Facility. This section gives guidelines regarding the decontamination 
procedures to be implemented, Final details will be described during the site-specific 
safety and health briefing prior to commencing field operations. 

10.1 EMERGENCY PERSONNEL DECONTAMINATION 

Based on the type of emergency that is postulated, the following types of response actions 
are anticipated for personnel emergencies within the exclusion zone. 

A. Critical Triage Condition (life threatening) - Emergency evacuation or extrication from 
the exclusion zone to contamination reduction zone where emergency medical treatment 
and stabilization will be attempted until arrival of first responding medical unit Or, 
emergency medical treatment and stabilization will be completed in the exclusion zone till 
arrival of first responding medical unit. In either case, gross decontamination will be 
completed to the extent possible by removal PPE, wiping patient down to remove 
contamination and/or wrapping patient to prevent spread of contamination. 

B. Marginal Triage Condition (non life threatening) - patient will be evacuated from 
exclusion zone and treated in the contamination reduction zone followed by 
decontamination and patient preparation for transport to emergency medical facility. 
Decontamination could occur first followed by medical treatment in selected scenarios. 

10.2 PERSONNEL DECONTAMINATION 

Decontamination (decon) stations will be established in the contamination reduction zone. 
The decon stations will consist of the following, as appropriate: 

. Equipment drop. 

. Boot wash station. 
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. Disposable clothing drop. All contaminated or potentially contaminated disposable 
clothing shall be placed into labeled 6-mil plastic bags within an appropriate 
container. 

. Personal showers and washing facilities consisting of water, towels and soap. 
Street clothing shall be stored in lockers provided at the shower facility. Note: this 
facility is located at the Bioremediation Facility. 

10.3 EQUIPMENT DECONTAMINATION 

All equipment/tools used in the exclusion zone will be inspected for contamination prior to 
removal from the site. Any equipmentnools with visible contamination will be cleaned prior 
to removal from the site. All water used during decontamination will be contained for 
disposal. Construction and field equipment will be decontaminated at each temporary 
decontamination facility. If contamination can not be removed on-site, the affected 
surfaces of the equipment will be wrapped in plastic and transported to the Bioremediation 
Facility where more thorough decontamination can be performed prior to release. 

10.4 WASHING FACILITIES 

A hand and face washing facility shall be made available in each CRZ. 

10.5 DECONTAMINATION WASH WATER 

Equipment and personnel decontamination areas will be designed to allow for collection 
of all wash/rinse waters. 

10.6 SANITATION AND PERSONAL HYGIENE 

Personnel exiting the CRZ are required to thoroughly wash their hands and face prior to 
eating, drinking, smoking, or using toilet facilities. Adequate toilet, hand washing and 
lunchroom facilities free of contaminants shall be designated by MK. 
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11.0 
ON-SITE FIRST AID AND EQUIPMENT 

11.1 FIRST-AID AND MEDICAL FACILITIES REQUIREMENTS 

At a minimum, 16-unit first aid kits shall be maintained by MK in their office trailer and at 
each work site. The location of the first aid kit shall be communicated to project personnel 
as part of the site-specific and pre-entry brief training. Included with the first aid kit shall be 
a CPR Pocket Mask and a biohazards control kit (universal precautions and clean up kit). 
The MK SSHO can require upgrades to the first aid equipment requirements as deemed 
necessary for this job (e.g. insect repellants and sunscreen) 

An emergency eyewash and spill control kit (as appropriate) will be stationed at each 
controlled work area. The Bioremediation Facilities will have stationary eyewash/drench 
equipment. The emergency phone number list and route map to medical facilities shall 
be posted at each office trailer and at each controlled work zone as part of the MK 
prepared Soil Excavation Figures. 

11.2 REPORT OF FIRST AID CASES 

All first aid cases, accidents and incidents shall be promptly reported to the MK SSHO. 
The MK SSHO shall immediately notify the Navy Technical Representative (NTR) or the 
Navy Resident Engineer in Charge of Construction (REICC) of all accidents and incidents 
even if preliminary information is available. The MK SSHO and MK PM shall follow the 
guidance presented in Program Procedure PHSP-04.1. The MK Charleston Project 
Management Office (PMO) should be notified shortly after notification to the Navy’s 
designated authority. If an on-site official cannot be reached, the MK Charleston PM0 still 
should be promptly notified at (803) 554-0100. 

A written report of the accident/incident must be provided to the ROICC or REICC and MK 
Charleston PM0 within 24 hours of the incident via memo form. The report in memo form 
should include as attachments the following: 

I? 
C. 

Employer’s First Report of Injury (Workman’s Comp Insurance Form) 
Contractor Significant Incident Report (CSIR) forms 
Any records provided by the Medical Service Provider such as 1) Hospital 
Emergency room Report, 2) Examining Physician’s designation of work restriction, 
and 3) Examining Physician’s Work Release. 
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12.0 
EMERGENCY RESPONSE PLAN AND CONTINGENCY PROCEDURES 

This section has been moved to Section 11 .O of the Operations Plan. 

NSWC Crane 
SWMU-Q/14, Mine Fill A 
Full-Scale Operational Plan Al-38 02/09/98 



13.0 
LOGS, REPORTS, AND RECORDKEEPING 

13.1 SAFETY AND HEALTH LOGBOOK 

The MK SSHO shall maintain a Project Safety and Health Logbook for the duration of work 
activities at the site. The logbook will contain specific information recorded on a daily basis. 
The logbook will contain specific information on safety and health activities. Records of 
training and site orientations and briefings including pre-entry briefs shall also be 
maintained in file folders by the MK SSHO. 

13.2 REPORTS 

A weekly site safety and health inspection report shall be prepared by the MK SSHO. This 
report shall identify work activities, safety and health-related deficiencies, and corrective 
measures. As a minimum, the checklist shown in Figure A-4 shall be completed by the MK 
SSHO. All near miss incidents and incidents that result in property damage, personnel 
injuries or illness will be investigated and notification/reporting requirements shall be 
followed in accordance with PHSP 04.1. 

13.3 FIELD MASTER COPY OF SSHP 

The MK SSHO shall maintain a field master copy of this SSHP document to include all 
redlines. This copy shall be properly filed with project records at the completion of the 
project and sent to MK PM0 office in Charleston. 

13.4 RECORDKEEPING 

The MK SSHO shall maintain records of all injuries and illnesses for MK employees only 
incidental to the work in accordance with 29 CFR 1904, including copies of the Worker’s 
Compensation First Report of Injury. Accidents and Incidents data reporting requirements 
shall be managed in accordance with Program Procedure PHSP-04.1 for both MK and 
Subcontractor personnel as stated in Section 11.3. A record of all first aid treatments not 
otherwise recordable shall be maintained and furnished to the Navy’s designated authority 
upon request. 

- 
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13.5 SAFETY AND HEALTH PROJECT COMPLETION REPORT 

The MK SSHO shall complete a safety and health project completion report at the 
conclusion of the field work associated with the first year of full-scale operations. The 
purpose of the report is to a self assessment summarizing effectiveness of the safety and 
health program implemented in the field; lessons learned and suggestions for program 
improvement; accident and incidents; air monitoring and sampling results including ratings 
on instrument useability; and how well the original prepared AHA worksheets reflected field 
conditions. The report shall be directed to the MK SouthDiv Program Health and Safety 
Manager. 
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14.0 
ON-SITE WORK PLANS 

A Full-Scale Operational Plan has been prepared of which this SSHP document is 
designated Appendix A. 
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15.0 
COMMUNICATION PROCEDURES 

15.1 RADIO COMMUNICATION, TELEPHONE, ALARMS AND DRILLS/EXERCISES 

Two-way radios in coordination with office telephones will be the primary choice of 
emergency communication. An emergency alarm, such as an air horn, shall be available 
if necessary at each major work site to warn personnel of an emergency. Personnel shall 
be trained on what actions they are to take if the alarm is sounded to include evacuation 
routes and assembly points, Drills and exercises shall be conducted to ensure that 
communication methods are adequate. The MK SSHO will ‘test the two-way 
communication system for confirmation of emergency communication using NSWC Crane 
protocols. 

,- 
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16.0 
SPILL CONTAINMENT PLAN 

This section has been moved to Section 11 .O of the Operations Plan. 
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17.0 
CONFINED SPACES 

Permit-required confined space entry is not anticipated on this project. If any confined 
space entries are necessary on this project, MK Procedure 9.0 found in the Industrial 
Hygiene Procedures Manual (MK 1994a) will be followed. 
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Table A-l 
Site Description and Contaminants 

Identifier 

SWhlU 12114 

Bioremediation 
Facility 

Location/Description Scope of Work Contaminants 

Mine Fill A, west central portion of Soil excavation and transport to Major contaminants include TNT, 
NSWC. H-17 off of H-45. Bioremediation Facility, site HMX and RDX in soils are the most 

restoration, and soil sampling. significant. 

Located south of Burns City Gate off Soil excavated from SWMU 12114 Contaminants in Soil to be 

of H-161. will be processed at this facility processed and mixed with 
using composting technology. amendments are described in 

Section 1.2. 
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Table A-2 
Potential Contaminants 

Potential Contaminant Description 

Acetone (may occur in very Colorless liquid with a 
low levels if any at all) fragrant, mint-like odor. 

Exposure Limits 

OSHA PEL of 1000 ppm as 
8 hr TWA. 

Signs and Symptoms 

Irritant to ayes, nose, and 
respiratory system. May 
cause dermatitis upon skin 
contact. 

First Aid 

Irrigate eyes immediately with water. Soap 
wash skin promptly. Seek medical attention 
immediately. 

Ammonia (varying levels. 
offgas component from 
manures) (considered 
highest chemical hazard on 
this job) 

Carbon Dioxide, off-gas 
component of aerobic 
composting. 

Colorless gas with a 
pungent. suffocating odor. 

Colorless, odorless gas. 
Normal constituent of air, 
about 3,000 ppm. 

OSHA STEL of 50 ppm. 
NIOSH REL of 25 ppm, 
STEL of 35 ppm. ACGIH 
TLV-TWA of 25 ppm and 
STEL of 35 ppm. 

OSHA PEL of 5,000 ppm. 

Irritant to eyes, nose and Remove to fresh air. Irrigate ayes 
throat. immediately with water. Provide respiratory 

support. Seek medical attention immediately. 

Cause headache, dizziness. Provide respiratory support. Seek medical 
restlessness; dyspnea, attention immediately. 
increased heart rate, pulse 
and blood pressure; 
convulsions and asphyxia at 
high concentrations 

Hydrogen Sulfide (May be 
off gas component of 
composting) 

Colorless gas with a strong 
odor of r0nen eggs. 

OSHA Ceiling of 20 ppm, 
NIOSH Ceiling of 10 ppm. 

Irritant to eyes and 
respiratory system. Causes 
dizziness. headache and 
eye pain. CNS depressant. 
Asphyxiant. 

Irrigate eyes immediately with water. Provide 
respiratory support. Seek medical attention 
immediately. 

Diesel exhaust including 
oxides of nitrogen. 

Appearance and odor vary Use STEL of 1 ppm. Irritant to eyes and Remove to fresh air, provide respiratory 
depending upon the SpeciRc respiratory system, may support Seek medical attention immediately. 
diesel exhaust component. cause pulmonary function 

changes. 

3NT (Dinitrotoluene) 

Majority of amino DNTs 
mdetected in soil samples, 
:an exist as metabolite 
turtnq cornposting) 

Orange-yellow crystalline 
solid with a characteristic 
odor. 

Note: skin designation. 

OSHA PEL 1.5 mg/m’ as 8 
hr. ACGIH 8 hr TWA of 
0.15 mglm’ 

Causes anoxia; cyanosis; 
anemia; jaundice; 
reproductive effects: 
suspected human 
carcinogen. 

Irrigate eyes immediately with water. Water 
flush promptly. Soap wash skin promptly. 
Provide respiratory support. Seek medical 
attevtion immediately. 
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Table A-2 
Potential Contaminants 

Potential Contaminant Description Exposure Limits Signs and Symptoms First Aid 

HMX White-crystalline solid. No exposure limits listed. May cause Irritation to eyes, irrigate eyes immediately with water. Water 
(Cyclotetramethylenetetrani skin and respiratory system. flush promptly. Soap wash skin promptly. 
tramine) Provide respiratory support Seek medical 

attention immediately. 

RDX (Cyclonite) White crystalline powder, 
combustible solid. 

OSHA PEL 1.5 mg/m3 as 8 
hr. ACGIH 8 hr TWA of 1.5 
mg/m3 

Note: skin designation 

Skin, eye and respiratory Irrigate eyes immediately with water. Soap 
irritations. Very similar to wash skin promptly. Provide respiratory 
TNT. support. Seek medical attention immediately. 

TNT (Trinitrotoluene) Colorless to pale yellow, 
odorless solid or crushed 
flakes. Combustible solid. 

OSHA PEL 1.5 mg/m3 as 8 
hr. TWA, ACGIH 8 hr TWA 
of 0.5 mg/m3. 

Note: skin designation. 

Causes liver damage, 
jaundice; cyanosis; 
sneezing; cough; sore 
throat: peripheral 
neuropathy; muscle pain, 
kidney damage; cataract; 
sensitive dermatitis; 
leukocytosis; anemia and 
cardiac irregularities. 

Irrigate eyes immediately with water. Soap 
wash skin promptly. Provide respiratory 
support Seek medical attention immediately. 
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Table A-2 
Potential Contaminants 

Potential Contaminant Description Exposure Limits Signs and Symptoms First Aid 

Biological constituents to Microbiological organisms None established, will Varies, depending on Remove from source. seek medical attention. 
include bacteria and fungi compare lo background sensitivity. Can include 
(yeasts and molds). levels or other data from respiratory system irritation, 
Constituents will be present current literature. distress and infections. 
in amendments and may Bacterial or fungal 
become airborne during concentrations above 
composting operations. 10,000 colony forming units 

per meter cubed (cfu/m3) in 
total or above 500 cfu/m3for 
each specific group of 
organisms or species of a 
potentially pathogenic 
nature should be 
considered a threat to the 
worker’s health. 
For gram-negative bacteria, 
a TLV of 1000 cfu/m’ has 
been proposed, since a 
number of species of this 
group are able to release 
pathogenic endotoxins. 
which may cau.se an 
additional health hazard. 

Note: Data is Table derived from NIOSH 1994, OSHA 1997 and ACGIH 1996.1997. 
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.-. . _. . 
Table A-3 Personnel Contacts and Telepnone NUmDerS 

Person or Agency Telephone 

NSWC Crane Fire Department (Base) 1333 emergency 
(812) 854-1235 

NSWC Crane Ambulance (Base) 1333 emergency 
(812) 854-1100 

NSWC Crane Security (Base) (812) 854-3318 

NSWC Crane Environmental Protection Department (812) 8544423 

Chief Duty Officer (CDO) (812) 854-1225 

Crane Army Ammunition Activity (CAAA) Security (812) 854 3960 

ROICC (NTR) (812) 854-3318 

SOUTHNAVFACENGCOM (803) 743-0582 

NSWC Crane E.O.D. (Base) (812) 854-3456 

NSWC Crane Safety Director (812) 854-3601 

Poison Control Center (800) 942-5969 

NSWC Base Medical Facility (812) 854-1220,4319 

Bedford Medical Center, 2900 West 16th Street, Bedford, IN 47432 (812) 275-1200 

Bloomington Hospital, 601 West Second Street, Bloomington, IN (812) 336-9515 

NSWC Crane Public Works Department (Base) (812) 854-1834 

MK Program Manager (803) 554-9367 

MK Field Operations Manager (803) 554-6003 

MK NSWC Site Project Manager Office (812) 854-6941 
Home (812) 824-2594 

MK NSWC Site Superintendent Office (812) 854-6941 
Home (812) 824-6728 

MK NSWC Site Safety and Health Officer (SSHO) Supervisor Cellular: (812) 639-8356 
(812) 847-7690 

MK Project Engineer (Cleveland, OH office) 

MK Site Quality Assurance/Quality Control Supervisor 

MK Health and Safety Program Manager (Boise, ID office) 

NSWC Crane PWDIEng. Dept 

NSWC Base Commander 

USEPA (Region 5) Emergency 

IDEM, State of Indiana Emergency 

ter 

216-523-5541 

Ofice: (812) 854-6941 

(208) 386-5930 

(812) 854-1834 

(812) 854-1210 

(312) 353-2318 

(317) 233-7745 

1800~474-8802 
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Directions to NSWC Medical Department On-site: 

The NSWC Fire Department coordinates the on-site ambulance service. The Medical Department is 
located in Building 12, off of H-Z just north of H-5. 

Directions to Bedford Medical Center: 

From the Bloomington Gate, head east on Highway 58 to the city of Bedford, turn left onto 16th. This 
Gate is open 24 hours. The approximate distance to hospital is 22 miles. 

From the Bedford Gate, head east on Highway 158 to the city of Bedford, 158 turns left onto 16th 
Street. The distance to hospital is approximately 22 miles. This gate is open during the hour< of 6 AM 
to 8 AM and 3 PM to 6 PM on Mondays through Fridays exclusive of holidays. 

Directions to Bloomington Hospital: 

Exit NSWC Crane on H5-45 through the Bloomington Gate, then follow Highway 45 North to 
Bloomington. At the intersection of Highway 45 anti Highway 37, continue straight ahead over the 
bypass (Bloomfield Road), and follow Bloomfield Road north until it becomes 2nd Street. Continue on 
2nd Street and the hospital will be on right-hand side of the road. 

Note: MK SSHO is to ensure this Table and Figure A-l are included with the Soil Excavation 
Maps posted at the job site. In addition, the Table and Figure must be posted at each office 
location. 

Notify the MK SSHO of any changes in work conditions which may affect the health and safety aspects 
of the task. The Superintendents or designated supervisors are responsible for conducting Plan-of- 
the-Day meetings and Pre-Entry were necessary, weekly safety meetings, and conducting or ensuring 
that other training is completed. 
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Table A-4 
Training Requirements 

HZ. HGZ. Respira- POD, 
40.Hr. waste Waste Weekly CPRI tory Site- Pm- 

Ha2 AllIlUd super- safety Ha2 First PrOteC- SPWi Entry 
Identifier Location Was@3 Ref. visor Mtg. Corn. Aid tion fit Brief Other 

SWMU 12114 Mine Fill A Y Y Y Y Y Y Y Y Y N’ 

Full Scale Bioremediation Y Y Y Y Y Y Y Y Y yl2.3 

operation of Facility 
facilii 

Y = Yes, N = No. 0 = Optional 
Notes: 

I . 49 CFR Part 172 Subpart H for personnel required to classify, mark. select packaging, inspect, load and transport hazardous materials. 
;: Fire Extinguishers 

Chemical Hygene Plan for Laboratory Workers 
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Na not applicable 
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Table A-6 
Minimum Personal Protective Equipment Requirements by Task 

Site Activity PPE 

Soil excavation at 1. Excavate. screen, and load soils for 1. Modified Level D. modify based on 
SWMU #12/14 Composting air monitoring/sampling results. 

2. Site restoration 2. Level D 
3. Decontamination and rock washing 3. Modified Level D. use rein suit 
4. Transporting contaminated soil (driving 4. Level D 
trucks) 

SVvMU Sampling 

Full Scale 
Operations of 

Bioremediation 
Facility 

1. Obtain soil and/or groundwater samples 

1. Offload and grind amendments 

2. Load amendment blend in windrows 

3. Offload contaminated soil into windrows 

4. Turn and mix windrows 

5. Monitor windrow parameters and field 
screening/confirmation sampling 

I, Modified Level D 

1, Level C, modify where necessary 

2. Level C. modify where necessary. 

3. Modified Level D. 

4. Level C. modify where necessary. 

5. Level C if working in building during 
windrow turning. Modify when 
“f3XSS~i-j. 

6. Load and transport treated soils 

7. Decontamination water management 

8. Composting building housekeeping 

9. Maintenance and Upkeep of Equipment 

6. Level D 

7. Modified Level D. 

8. Level C. modify where necessary. 

9. Level D, modify per task based on 
manufacturer’s recomtiendation. 

Level C respiratory protection includes full-face air purifying respirator.(APR) with Ammonia/Methylamine 
Cartridge/P100 Filters, Existing inventory of HEPAlammonia cartridges may be used until supply is exhausted. 

Clothing includes dedicated coveralls; 16 inch PVC boots; Tyvek TM ; double nitrile gloves; safety glasses. 

Modified Level D includes same protective clothing as Level C except for Dust Masks instead of APR. Where 
specified. Dust Masks should be 3 M Brand 8210 (N95) or Brand 8511 (N95). Dust Masks must be replaced 
at minimum of daily per manufacturers instructions. Existing inventory of 3M Brand 8710 DusWMist Respirator 
may be used until supply is exhausted. 

In some cases leather work gloves can be substituted for chemical protective gloves (e.g. handling 
amendments, off-loading amendments and building maintenance). 
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Table A-7 
Airborne Contaminant Response Criteria 

Actions Taken 

Explosives Residues Less than action level for Modified Level D Periodic per plan Continue monitoring and/or 

the explosive compound sampling and observations 
having the lowest AL (DNB. 
0.5 mg/m3) and/or no visible 
observation of excessive 
dusts 

Greater than action level or 
visible observation of 
excessive dusts. 

Level C To be determined by SSHO To be determined by 
SSHO 

Greeter than OSHA PEL or 
greater than 10 mg/m3 total 
dust. 

To be determined by SSHO To be determined by SSHO To be determined by 
SSHO 

Hydrogen Sulfide Greater than 10 ppm To be determined by SSHO Periodic per plan inside of 
Composting Facility 

Stop work, shut off 
equipment and evacuate 
Composting Facility. Notify 
SSHO; ventilate structure 

Carbon Dioxide (COJ Greater than 4,000 ppm To be determined by SSHO Periodic per plan inside of Stop work, shut off 
Composting Facility equipment and evacuate 

Composting Facility. Notify 
SSHO; ventilate strudure 

Ammonia Off-gas from 
Compost Piles 

Greater than 25 ppm and < 
300 ppm 

> 300 ppm 

Level c 

Supplied Air respiratory 
protection 

Periodic per plan inside of 
Composting Facility 

To be determined by SSHO 

Level C PPE to be used. 

Stop work, shut off 
equipment and evacuate 
Cornposting Facility. Notify 
SSHO; ventilate structure, 
and upgrade respirator 
protection if entry required. 
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Table A-7 
Airborne Contaminant Response Criteria 

Contaminant Level PPE Monitoring Frequency Actions Taken 
I I I I 

% LEL Equal lo or greater than 
10%. 

To be determined by SSHO To be determined by SSHO Stop work, shut off 
equipment, remove ignition 
sources if safe to do so; 
notify SSHO 
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Table A-8 
Frequency of Physiological Monitoring for Fit and Acclimatized Workers’ 

ADJUSTED TEMPERATURE* IMPERMEABLE ENSEMBLE 

(I SOOF After each 15 minutes of work 
(32.2”C) or above 

87.5°-900F 
(30.8”-32.2’C) 

After each 30 minutes of work 

II 82.5”-87.5’F After each 60 minutes of work 
(28.1”-30.8°C) 

77.5’-82.5’F II . (25.3’.28.X) 
Afler each 90 minutes of work 

(I 72.5’-77.5”F After each 120 minutes of work 
(22.5”-25.3’C) 

‘For work levels of 250 kilocalories/hour 

‘Calculate the adjusted air temperature (ta adj) by using this equation: 

ta adj ‘F = ta°F + (13 x % sunshine). 

Measure air temperature (ta) with a standard mercury-in-glass thermometer, with the bulb shielded 
from radiant heat. Estimate percent sunshine by judging what percent time the sun is not covered by 
clouds that are thick enough to produce a shadow. 

(100 percent sunshine = no cloud cover and a sharp, distinct shadow: 0 percent sunshine = no 
shadows.) 

Note: Reprinted from Occupational Safety and Health Guidance Manual for Hazardous Waste 
Site Activities (1985). 
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Figure A-l Directions to Nearest Emergency Medical Facilities 

See Following Page for 11” X 17” foldout 
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Figure A-2 Safety Meeting Report 

Type of Meeting: 

Topic: 

The following personnel were present for meeting conducted at (time) 
on (date) at (location). 

SIGNATURE ORGANIZATION 

Printed Name of Meeting Chairman Signature Date 
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Figure A-3 Pre-Entry Briefing Signature Sheet 

Work area(s) to be entered 

The following personnel have had a pre-site entry briefing conducted at 
_ (time) on (date) at 
(location), and are familiar with this plan’s provisions, and are willing to meet the 
requirements of this plan. 

NAME SIGNATURE ORGANIZATION 

Printed Name of Supervisor Signature Date 
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Figure A4 SSHP Weekly tnspection Checklist Stmefllance No. - 

SURVEYED ORGANIZATION: 

ersonnel responsible for work maintains wntrol of area and general 
safety requirements are being followed ? 
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BLOOD BORNE pathogens? 

Inspection Performed By: late: 

Abatement Accepted By: Date: 

NSWC Crane 
SWMU-12/14. Mine Fill A 
Full-Scale Opera!ional Plan Al -64 02/09/98 



ATTACHMENT A 

ACTIVITY HAZARD ANALYSIS 

ATTACHMENT A 

ACTIVITY HAZARD ANALYSIS 

NSWC Crane Attachment A1 1 of 6 
Biaremediation Facility, Full- Scale Site Safety and Health Plan (SSHP) February 9, 1998 



I 

ACTIVITY HAZARD ANALYSIS (AHA) 

1 .l Soil excavation, screening, I. Struck by equipment or reject I. Keep clear of grizzly dump area during dumping. Ensure all personnel 

transport and conveyor material while sorting are clear prior to start-up. Ensure backup alams working or use 

decontamination (general and during start-up. continuous spotter: 

categories of work). - operator physically acknowledges presence of other personnel 
and equipment during operation. 
- personnel keep clear of equipment operational path. 
- use handtools to sort through reject material. 

2. Noise. 2. Hearing protection required outside cab within I5 feet of operating 
equipment. 

3. Dust. 3. Dust suppression immediately available. Use based on monitoring and 
visual inspection. Safety glasses and dust mask required. 

4. Explosives contaminants. 4. Work area demarcated, PPE as listed above; decontamination of all 
equipment/material and personnel. 

PPE Required: dedicated 5. Eye/skin contact with high 5. Rainsuit, faceshield, heavy nitrile gloves required for use of high 

coveralls; 16 inch PVC boots; pressure wash. pressure wash. 

Tyvek; double nitrile gloves; dust 
mask; safety glasses. Note: dust 6. Slips do to wet surfaces. 6. Provide adequate drainage without excessive slope. 

mask use is determined by SSHO 
and is based on soil conditions and 7. Heat/cold stress. 7. PPEiBreakslFluids provided based on SSHO guidance. 

air monitoring results. Dust masks 
if required can be removed while 8. Caught in moving parts. 8. Ensure all guards are in place prior to operation. Keep clear of all 

operating equipment inside moving parts. Lockoub’tzgout of equipment prior to any 

enclosed cabs provided clean access/maintenance of moving parts. 

storage and handling is 
maintained. 9. Severing an unidentified utility. 9. Excavation permit required; all utilities identified and marked; hand 

dig within 2 feet of utility. 

1.2 Equipment to be Used 

I.3 Heavy equipment for 
excavation and hauling. 
Screener and hand tools. 

NSWC Crane 
siolemcdia,ion Facili,“. F”,,-Srale si,e Safety sod HEslfn PIan ISSHP, 

Inspection Requirements 

Daily, prior to use per manufacturer’s 

recommendation. 

Training Requirements 

OSHA 1910.120 40-Hour Training, 3 day OJT. 8 hours Supervisory 8 
hour Refresher, Site Safety and Health Plan (Project Kickoff), POD, Pre- 

Entry Briefs, and OSHA Hazard Communication. 

Attachment Al 2 Of 6 
FPh,li..l., 9, ,998 

ACTIVITY HAZARD ANALYSIS 

Activity: Soil Excavation, Screening, Transport and Decontamination. 

NSWC Crane 

1.1 Soil excavation, screening, 
transport and 
decontamination (general 
categories of work). 

PPE Required: dedicated 
coveralls; 16 inch PVC boots; 
Tyvek; double nitrile gloves; dust 
mask; safety glasses. Note: dust 
mask use is determined by SSHO 
and is based on soil conditions and 
air monitoring results. Dust masks 
if required can be removed while 
operating equipment inside 
enclosed cabs provided clean 
storage and handling is 
maintained. 

1.2 to be Used 

1.3 Heavy equipment for 
excavation and hauling. 
Screener and hand tools. 

BiQlPrnttdiation FaCility, Futl·SCillc Site Safety and Health Plan !SSHP) 

J. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

Struck by equipment or reject 
conveyor material while sorting 
and during start-up. 

Noise. 

Dust. 

Explosives contaminants. 

Eye/skin contact with high 
pressure wash. 

Slips do to wet surfaces. 

HeaU'cold stress. 

Caught in moving parts. 

Severing an unidentified utility. 

Daily, prior to use per manufacturer's 
recommendation. 

Analyzed By/Date: Richard 

~~~ III 19/97;"."",,,",,,,,,,,,, 

Reviewed By/Date: Frank J. 
Petrik 11119/97 

I. Keep clear of grizzly dump area during dumping. Ensure all personnel 
are clear prior to start-up. Ensure backup alarms working or use 
continuous spotter: 

- operator physically acknowledges presence of other personnel 
and equipment during operation. 
- personnel keep clear of equipment operational path. 
- use handtools to sort through reject material. 

2. Hearing protection required outside cab within 15 feet of operating 
equipment. 
3. Dust suppression immediately available. Use based on monitoring and 
visual inspection. Safety glasses and dust mask required. 
4. Work area demarcated, PPE as listed above; decontamination of all 
equipment/material and personnel. 
5. Rainsuit, faeeshield, heavy nitrile gloves required for use of high 
pressure wash. 

6. Provide adequate drainage without excessive slope. 

7. PPEIBreakslFluids provided based on SSHO guidance. 

8. Ensure all guards are in place prior to operation. Keep clear of all 
moving parts. Lockout/lagout of equipment prior to any 
accesslmaintenance of moving parts. 

9. Excavation permit required; all utilities identified and marked; hand 
within 2 feet n""t;IIH" 

OSHA 1910.120 40-Hour Training, 3 day OlT. 8 hours Supervi'ory. 8 
hour Refresher, Site Safety and Health Plan (Project Kickoff), POD, Pre· 

and OSHA Hazard Communication. 
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ACTIVITY HAZARD ANALYSIS (AHA) 

Activity: Receive Mix and Load Building with Amendments to Soil. Analyzed By/Date: Richard Reviewed By/Date: Frank J. 

Spurgeon I l/19/97 Petrik I l/19/97 

2.0. Principal Steps Potential Hazards Recommended Controls 

2.1. Receive Mix and Load I. Struck by equipment. I. Ensure backup alarms are working or continuous spotter provided: 

Building with Amendments to Soil - operator physically acknowledges presence of other personnel 

(general categories of work) and equipment during operation. 
- personnel keep clear of equipment operational path. 
-use handtools to sort through reject material. 

2. Noise. 2. Hearing protection required outside of cab within 15 feet of equipment 

3. Dust/Ammonia. Biological by direct 3. Dust suppression immediately available. Use based on monitoring and 

PPE Required: dedicated coveralls; contact. visual inspection. Safety glasses and dust mask required unless ammonia 

16 inch PVC boots; Tyvek; double monitoring dictates F.F. APR w/HEPAMH, cartridges. 

nitrile gloves; dust mask, safety 
glasses. Dust Mask unless ammonia 4. Heat/Cold Stress. 4. PPE/Breaks/Fluids provided based on SSHO guidance. 
monitoring results indicate F.F. APR 
wIHEPAiNH3 cartridge necessary. 5. Caught in Moving Parts. 5. Ensure all guards are in place prior to operation. Keep clear of all 
Note: dust mask can be removed while moving parts. Lockoutitagout of equipment prior to any 
operating equipment inside enclosed 
cabs provided clean storage and 

access/maintenance of moving parts. 

handling is maintained. 

2.2 Equipment to be Used Inspection Requirements Training Requirements 

2.3. Grinder, heavy equipment for Before use per manufacturers OSHA 1910.120 40-Hour Training, 3 day OJT, 8 hours Supervisory. 8 

material handling. recommendation. hour Refresher, Site Safety and Health Plan (Project Kickoff), POD, PW 

Entry Briefs, and OSHA Hazard Communication. 

NSWC Crane 
Bioremediation FactI, 

ACTIVITY HAZARD ANALYSIS (AHA) 

Activity: Receive Mix and Load Building with Amendments to Soil. 

2.0. Principal Steps Potential Hazards 

2.1. Receive Mix and Load I. Struck by equipment. 
Building with Amendments to Soil 
(general categories of work) 

2. Noise. 

3. Dust/Ammonia. Biological by direct 

PPE Required: dedicated coveralls; contact. 

16 inch PVC boots: Tyvek: double 
nitrile gloves; dust mask; safety 
glasses. Dust Mask unless ammonia 4. Heat/Cold Stress. 
monitoring results indicate F.F. APR 
w/HEPAlNH3 cartridge necessary. 5. Caught in Moving Parts. 
Note: dust mask can be removed while 
operating equipment inside enclosed 
cabs provided clean storage and 
handling is maintained. 

2.2 Equipment to be Used Inspection Requirements 

2.3. Grinder, heavy equipment for Before use per manufacturers 
material handling. recommendation. 

)Scale Site Safety and Health Plan ISSHP) 

Analyzed BylDate: Richard Reviewed BylDate: Frank J. 
Spurgeon 1\119/97 Petrik 1\/19/97 

Recommended Controls 

I. Ensure backup alarms are working or continuous spotter provided: 
- operator physically acknowledges presence of other personnel 
and equipment during operation. 
- personnel keep clear of equipment operational path. 
- use handtools to sort through reject material. 

2. Hearing protection required outside of cab within 15 feet of equipment. 

3. Dust suppression immediately available. Use based on monitoring and 
visual inspection. Safety glasses and dust mask required unless ammonia 
monitoring dictates F.F. APR wlHEPAINH, cartridges. 

4. PPElBreakslFluids provided based on SSHO guidance. 

5. Ensure all guards are in place prior to operation. Keep clear of all 
moving parts. Lockout/tagout of equipment prior to any 
access/maintenance of moving parts. 

Training Requirements 

OSHA 1910.120 40-Hour Training, 3 day OJT, 8 hours Supervisory. 8 
hour Refresher, Site Safety and Health Plan (Project Kickoff), POD, Pre-
Entry Briefs, and OSHA Hazard Communication. 
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ACTIVITY HAZARD ANALYSIS &HA) 

Activity: Turning, Sampling and Water Addition to Compost Piles. Analyzed By/Date: Richard Reviewed By/Date: Frank J. 
Spurgeon I l/19/97 Petrik 11119l97 

3.0. Principal Steps Potential Hazards Recommended Controls 

3.I.Tuming, Sampling and Water I. Struck by equipment. 1. Ensure backup alarms are working or continuous spotter provided: 
Addition to Compost Piles - operator physically acknowledges presence of other personnel 
(general categories of work). and equipment during operation. 

- personnel keep clear of equipment operational path. 

2. Struck by flying debris from Scarab. 2. No personnel allowed in building during turning unless protected by 
equipment cab. 

3. Noise 3. Hearing protection required outside cab within IS feet of equipment. 
4. Explosives contamination. 4. Work area demarcated, PPE levels established and decontamination. 
5. Dust/ammonia. 5. Dust suppression immediately available. Use based on monitoring and 

PPE Required: dedicated coveralls; visual inspection. Safety glasses and dust mask required unless ammonia 
16 inch PVC boots; Tyveli; double monitoring dictates F.F. APR w/HEPAMH, cartridges. 
nitrite gloves; dust mask: safety 6. Heat/Cold Stress 6. PPEiBreakslFluids provided based on SSHO guidance. 
glasses. Dust Mask unless ammonia 
monitoring results indicate F.F. APR 7. Caught in moving parts. 7. Ensure all guards are in place prior to operation. Keep clear of all 

wMEPAINH3 camidge necessary. moving parts. Lockoutitagout of equipment prior to any 

Note: dust mask can be removed while accessimaintenance of moving parts. 
operating equipment inside enclosed 
cabs provided clean storage and 
handling is maintained. 

3.3 Equipment to be Used Inspection Requirements Training Requirements 

3.4. Scarab, skid loader, sampling Before use per manufacturers OSHA I9 IO. I20 40-Hour Training, 3 day OJT, 8 hours Supervisory. 8 
and monitoring equipment. recommendation. hour Refresher, Site Safety and Health Plan (Project Kickoff), POD, Pre- 

Entry Briefs, and OSHA Hazard Communication. 

ACTIVITY HAZARD ANALYSIS (AHA) 

Activity: Turning, Sampling and Water Addition to Compost Piles. Analyzed By/Date: Richard Reviewed By/Date: Frank J. 
Spurgeon 11119/97 Petrik 11/19/97 

3.0. Principal Steps . Potential Hazards Recommended Controls 

3.l.Tuming, Sampling and Water I. Struck by equipment. I. Ensure backup alarms are working or continuous spotter provided: 
Addition to Compost Piles - operator physically acknowledges presence of other personnel 
(general categories of work). and equipment during operation. 

- personnel keep clear of equipment operational path. 

2. Struck by flying debris from Scarab. 2. No personnel allowed in building during turning unless protected by 
equipment cab. 

3. Noise 3. Hearing protection required outside cab within 15 feet of equipment. 
4. Explosives contamination. 4. Work area demarcated, PPE levels established and decontamination. 
5. Dust/ammonia. 5. Dust suppression immediately available. Use based on monitoring and 

PPE Required: dedicated coveralls; visual inspection. Safety glasses and dust mask required unless ammonia 
16 inch PVC boots; Tyvek; double monitoring dictates F.F. APR w/HEPAINH, cartridges. 
nitrile gloves; dust mask; safety 6. Heat/Cold Stress 6. PPE/BreakslFluids provided based on SSHO guidance. 
glasses. Dust Mask unless ammonia 

7. Caught in moving parts. 7. Ensure all guards are in place prior to operation. Keep clear of all monitoring results indicate F. F. APR 
wIHEPAlNH3 cartridge necessary. moving parts. Lockout/tagout of equipment prior to any 
Note: dust mask can be removed while access/maintenance of moving parts. 
operating equipment inside enclosed 
cabs provided clean storage and 
handling is maintained. 

3.3 Equipment to be Used iuspection Requirements Training Requirements 

3.4. Scarab, skid loader, sampling Before use per manufacturers OSHA 1910. 120 40-Honr Training, 3 dayOJT, 8 hours Supervisory. 8 
and monitoring equipment. recommendation. hour Refresher, Site Safety and Health Plan (Project Kickofl), POD, Pre-

Entry Briefs, and OSHA Hazard Communication. 
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Activity: Compost Removal from Buildings. 

PPE required: Dedicated 
coveralls, 16 inch PVC Boots, 
and Safety Glasses. 

4.3 Heavy equipment. 

1. Struck by moving equipment. 

2. Noise. 
3. Heat/Cold Stress. 
4. Caught in moving parts 

Daily, prior to “se per man”facNrer’S 
recommendation in accordance with 
Operational Plan. 1 - 

,NALYSIS (&A) 

Analyzed By/Date: Richard Reviewed By/Date: Frank J, 
Spurgeon 1 l/i9/91 Petrik I l/19/97 

1. Ensure backup alarms are working or continuous spotter provided: 
_ operator physically acknowledges presence of other personnel 
and equipment during operation. 
-personnel keep clear of equipment operational path. 

2. Hearing protection required outside cab within 15 feet of equipment. 
3. PPEiEWaksiFluids provided based on SSHO guidance. 
4. Ensure all guards are in place prior to operation. Keep clear of all 
moving parts. Lockoutitagout of equipment prior to any 
access/maintenance of moving parts. 

OSHA 1910.120 40.Hour Training, 3 day OJT, 8 hours Supervisory. 8 
hour Refresher, Site Safety and Health Plan (Project Kickoff), POD, 
Pre-Entry Briefs, and OSHA Hazard Communication. 

NSWC Crane 
BioremediatiQn Facllil 

ACTIVITY HAZARD ANALYSIS (AHA) 

Activity: Compost Removal from Buildings. 

4. 1 Compost removal from 
buildings. 

PPE required: Dedicated 
coveralls, 16 inch PVC Boots, 
and Safety Glasses. 

4.3 Heavy equipment. 

feale Site Safety and Health Plan (SSHPI 

1. Struck by moving equipment. 

2. Noise. 
3. HeatlCold Stress. 
4. Caught in moving parts. 

Daily, prior to use per manufacturer's 
recommendation in accordance with 

Plan. 

Analyzed By/Date: Richard 
Spurgeon 11119/97 

Reviewed BylDate: Frank J. 
Petrik 11119/97 

I. Ensure backup alarms are working or continuQus spotter provided: 
• operator physically acknowledges presence of other personnel 
and equipment during operation . 
• personnel keep clear of equipment operational path. 

2. Hearing protection required outside cab within 15 feet of equipment. 
3. PPElBreaks/Fluids provided based on SSHO guidance. 
4. Ensure all guards are in place prior to operation. Keep clear of all 
moving parts. Lockout/tagout of equipment prior to any 
accesslmaintenance of moving parts. 

OSHA 1910.120 40·Hour Training, 3 day OlT, 8 hours Supervisory. 8 
hour Refresher, Site Safety and Health Plan (Project Kickoff), POD, 

and OSHA Hazard Communication. 
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ACTIVITY HAZARD ANALYSIS 

Activity: PondlSump Dewatering. 

NSWC Crane 

5.1 Pond/Sump Dewatering. 

PPE required: Nitrile gloves if 
outside exclusion lOne; dedicated 
coveralls; 16 " PVC boots; single 
nitrile gloves and safety glasses as 
a minimum. 

5.3 Portable pumps and holding 
tanks, handtools. 

eiortlrn~<1iation Facility. Full-Scale SOIU Safety a[1(,i He.lIth Pion tS$HP) 

I. Water hazards (drowning). 

2. Fire during refueling operations. 

3. Leaks or spills Qf water. 

Daily, prior to use per manufacturer's 
recommendation in accordance with 

Plan. 

Analyzed BylDate: Richard 
Spurgeon 11119/97 

Reviewed By/Date: Frank J. 
Petrik 11/19/97 

I. Buddy system required inside locked impound area. Life jackets 
required when inside impound area. 

2. Use only flash arrested approved safety can. Fuel gasoline powered 
pumps with engine "off' and cool to touch. 

3. Inspect all hoses and connections prior 10 use and periodically 
thereafter. 

OSHA 1910.120 40-Hour Training, 3 day on, 8 hours Supervisory. 8 
hour Refresher, Site Safety and Health Plan (Project Kickoff), POD, 

and OSHA Hazard 

Attachment A1 6 of 6 
Februar, 9. 1998 



ATTACHMENT B 

CHEMICAL HYGIENE PLAN 

ATTACHMENT B 

CHEMICAL HYGIENE PLAN 

NSWC Crane Attachment B 1 
Bioremediation Facility. Full Scale Site Safely and Health Pl,m ISSHP) February 9, 1998 



ATTACHMENT B 

CHEMICAL HYGIENE PLAN (CHP) 

FOR 

ONSITE LABORATORY OPERATIONS 

ATTACHMENT B 

CHEMICAL HYGIENE PLAN (CHP) 

FOR 

ON SITE LABORA TORY OPERATIONS 

NSWC Crane Attachment B 1 of 13 
Bioremediation Facility, Full Scale Site Safety and Health Plan (SSHP) February 9, , 998 



1.0 
CHEMICAL HYGIENE PLAN (CHP) 

1.1 Introduction 

The following Chemical Hygiene Plan (CHP) has been prepared for laboratory 
activities at the Bioremediation Facility Laboratory Trailer and is based on 
pertinent requirements established by the Occupational Safety and Health 
Administration (OSHA) in 29 CFR 1910.1450 including Appendix A of the 
regulation. This CHP forms the basis of the chemical hygiene program used by 
MK personnel which sets forth procedures, equipment and work practices that 
are capable of protecting employees from the health hazards presented by 
hazardous chemicals used in the Laboratory Trailer. This CHP is Appendix B to 
the Site Safety and Health Plan (SSHP) for Full Scale Soils Bioremediation 
Operations. 

112 General Principles 

In addition to the more detailed requirements listed in Section 1.5, the following 
general principles are established for all work in the laboratory setting on this 
project. 

A. It is prudent to minimize all chemical exposures. Because few laboratory 
chemicals are without hazards, general precautions for handling all 
laboratory chemicals will be adopted, rather than specific guidelines for 
particular chemicals. Skin contact with chemicals should be avoided as a 
cardinal rule. 

B. Avoid underestimation of risk. Even for substances of no known significant 
hazard, exposure should be minimized; for work with substances which 
present special hazards, special precautions should be taken. One should 
assume that any mixture will be more toxic than its most toxic component 
and that all substances of unknown toxicity are toxic. 

C. Provide adequate ventilation. The best way to prevent exposure to 
airborne substances is to prevent their escape into the working 
atmosphere by use of hoods and other ventilation devices. 

D. Institute a chemical hygiene program as described in this CHP. A 
mandatory chemical hygiene program designed to minimize exposures 
will be utilized; it will be a regular, continuing effort, not merely a standby 
or short-term activity. Its requirements shall be followed by full-time 

1.0 
CHEMICAL HYGIENE PLAN (CHP) 

1.1 Introduction 

The following Chemical Hygiene Plan (CHP) has been prepared for laboratory 
activities at the Bioremediation Facility Laboratory Trailer and is based on 
pertinent requirements established by the Occupational Safety and Health 
Administration (OSHA) in 29 CFR 1910.1450 including Appendix A of the 
regulation. This CHP forms the basis of the chemical hygiene program used by 
MK personnel which sets forth procedures, equipment and work practices that 
are capable of protecting employees from the health hazards presented by 
hazardous chemicals used in the Laboratory Trailer. This CHP is Appendix B to 
the Site Safety and Health Plan (SSHP) for Full Scale Soils Bioremediation 
Operations. 

1:2 General Principles 

In addition to the more detailed requirements listed in Section 1.5, the following 
general principles are established for all work in the laboratory setting on this 
project. 

A. 

B. 

C. 

D. 
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It is prudent to minimize all chemical exposures. Because few laboratory 
chemicals are without hazards, general precautions for handling all 
laboratory chemicals will be adopted, rather than specific guidelines for 
particular chemicals. Skin contact with chemicals should be avoided as a 
cardinal rule. 

Avoid underestimation of risk. Even for substances of no known significant 
hazard, exposure should be minimized; for work with substances which 
present special hazards, special precautions should be taken. One should 
assume that any mixture will be more toxic than its most toxic component 
and that all sUbstances of unknown toxicity are toxic. 

Provide adequate ventilation. The best way to prevent exposure to 
airborne sUbstances is to prevent their escape into the working 
atmosphere by use of hoods and other ventilation devices. 

Institute a chemical hygiene program as described in this CHP. A 
mandatory chemical hygiene program designed to minimize exposures 
will be utilized; it will be a regular, continuing effort, not merely a standby 
or short-term activity. Its reqUirements shall be followed by full-time 
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Environmental Technicians and others serving as laboratory workers. 

E. Observe the PELs, TLVs. The Permissible Exposure Limits (PELs) of 
OSHA and the Threshold Limit Values (TLVs) of the American 
Conference of Governmental Industrial Hygienists (ACGIH) should not be 
exceeded. 

1.3 Chemical Hygiene Responsibilities 

1.3.1. Program Manager 

The Program Manager has ultimate responsibility for chemical hygiene 
within the laboratory and must, with other managers, provide continuing 
support for laboratory chemical hygiene. 

1.3.2. Environmental Specialist 

The Environmental Specialist serves as supervisor of the laboratory and is 
responsible for chemical hygiene. May serve as the Chemical Hygiene 
Officer (described below) and has the following responsibilities for 
chemical hygiene in the laboratory: 

(1) Ensure that workers know and follow the chemical hygiene 
rules, that protective equipment is available and in working 
order, and that appropriate training has been provided; 

(2) Provide regular, formal chemical hygiene and housekeeping 
inspections including routine inspections of emergency 
equipment and spill control materials; 

(3) Know the current legal requirements concerning regulated 
substances; 

(4) Determine the required levels of protective apparel and 
equipment; and 

(5) Ensure that facilities and training for use of any material 
being ordered are adequate. 

1.3.3. Chemical Hygiene Officer (CHO) 

The Chemical Hygiene Officer (CHO) must be identified by the Project 

Environmental Technicians and others serving as laboratory workers. 

E. Observe the PELs, TLVs. The Permissible Exposure Limits (PELs) of 
OSHA and the Threshold Limit Values (TLVs) of the American 
Conference of Governmental Industrial Hygienists (ACGIH) should not be 
exceeded. 

1.3 Chemical Hygiene Responsibilities 

1.3.1. Program Manager 

The Program Manager has ultimate responsibility for chemical hygiene 
within the laboratory and must, with other managers, provide continuing 
support for laboratory chemical hygiene. 

1.3.2. Environmental Specialist 

The Environmental Specialist serves as supervisor of the laboratory and is 
responsible for chemical hygiene. May serve as the Chemical Hygiene 
Officer (described below) and has the following responsibilities for 
chemical hygiene in the laboratory: 

(1) Ensure that workers know and follow the chemical hygiene 
rules, that protective equipment is available and in working 
order, and that appropriate training has been provided; 

(2) Provide regular, formal chemical hygiene and housekeeping 
inspections including routine inspections of emergency 
equipment and spill control materials; 

(3) Know the current legal requirements concerning regulated 
substances; 

(4) Determine the required levels of protective apparel and 
equipment; and 

(5) Ensure that facilities and training for use of any material 
being ordered are adequate. 

1.3.3. Chemical Hygiene Officer (CHO) 

The Chemical Hygiene Officer (CHO) must be identified by the Project 
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Manager and in this position is responsible for the following: 

(1) Work with managers and other employees to develop and 
implement appropriate chemical hygiene policies and 
practices 

(2) Monitor procurement, use, storage, and disposal of 
chemicals used in the lab: 

(3) 

(4) 

Maintain audits of equipment and operations; 

Help the Project Manager develop operating procedures for 
the laboratory facilities; 

(5) Know the current legal requirements concerning regulated 
Chemicals: and 

(6) Seek ways to improve the chemical hygiene program. 

1.3.4. Site Safety and Health Supervisor (Officer) 

The Site Safety and Health Supervisor (Officer) (SSHO) provides 
technical and administrative support as needed to the Chemical Hygiene 
Officer (CHO). The SSHO is responsible for conducting random 
inspections and surveillance of the laboratory to determine compliance 
with this CHP. 

1.35 Environmental Technicians 

The Environmental Technicians are responsible for: 

(1) Planning and conducting each operation in accordance with 
the laboratory chemical hygiene procedures; 

(2) Maintaining good personal chemical hygiene habits; and 

(3) Reviewing this CHP and providing recommendations for 
improvement to the CHO. 

1.4 Laboratory Facility 

The Lab Trailer is located adjacent to the Administration Trailers at the Bioremediation 

Manager and in this position is responsible for the following: 

(1) Work with managers and other employees to develop and 
implement appropriate chemical hygiene policies and 
practices 

(2) Monitor procurement, use, storage, and disposal of 
chemicals used in the lab; 

(3) Maintain audits of equipment and operations; 

(4) Help the Project Manager develop operating procedures for 
the laboratory facilities; 

(5) Know the current legal requirements concerning regulated 
Chemicals; and 

(6) Seek ways to improve the chemical hygiene program. 

1.3.4. Site Safety and Health Supervisor (Officer) 

The Site Safety and Health Supervisor (Officer) (SSHO) provides 
technical and administrative support as needed to the Chemical Hygiene 
Officer (CHO). The SSHO is responsible for conducting random 
inspections and surveillance of the laboratory to determine compliance 
with this CHP. 

1.3.5. Environmental Technicians 

The Environmental Technicians are responsible for: 

(1) Planning and conducting each operation in accordance with 
the laboratory chemical hygiene procedures; 

(2) Maintaining good personal chemical hygiene habits; and 

(3) Reviewing this CHP and providing recommendations for 
improvement to the CHO. 

1.4 Laboratory Facility 

The Lab Trailer is located adjacent to the Administration Trailers at the Bioremediation 
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Facility. The Laboratory is approximately 30-ft by 20-ft in dimension. The Laboratory is 
equipped with an equalization damper adjacent to the door. The Laboratory consists of 
various cabinets and counter space, a Labconco Basic 47 fume hood (375 cfm). a 
sample drying oven, a sink and a sample refrigerator. The fume hood requires possible 
tension adjustment and adjustment of vent draft plate. 

1.5 General Procedures for Working With Chemicals 

1.5.1 Chemical Procurement, Distribution and Storage 

(1) Procurement. Before a substance is received, information on 
proper handling, storage, and disposal will be reviewed by the 
SSHO. Material Safety Data Sheets (MSDSs) will be managed per 
SSHP Section 4.4. 

(2) No container will be accepted without an adequate identifying label. 
Preferably, all substances should be received in a central location, 
that being the Laboratory Trailer. 

(3) Stockrooms/storerooms. Toxic substances will be segregated in a 
well-identified area with local exhaust ventilation or in approved 
cabinets. Chemicals which are highly toxic or other chemicals 
whose containers have been opened will be in unbreakable 
secondary containers. Stored chemicals will be examined 
periodically (at least annually) for replacement, deterioration, and 
container integrity. Do not store heavy items above shoulder 
height. Use a stop stool for overhead access. 

(4) Distribution. When chemicals are hand carried, the container will 
placed in an outside container or bucket. Solvents and acids should 
use container materials compatible with the material being 
transported. 

(5) Laboratory storage. Amounts permitted should will be as small as 
practical. Storage on bench tops and in hoods is not permitted 
except in direct use containers. Exposure to heat or direct sunlight 
will be avoided. Periodic inventories will be conducted, with 
unneeded items being discarded or returned to the 
storeroom/stockroom and flammable storage cabinets. 

Note: Maximum storage of acetone in the Laboratory Trailer is 
3-Gallons and the containers are to be stored in a 

Facility. The Laboratory is approximately 30-ft by 20-ft in dimension. The Laboratory is 
equipped with an equalization damper adjacent to the door. The Laboratory consists of 
various cabinets and counter space. a Labconco Basic 47 fume hood (375 cfm), a 
sample drying oven. a sink and a sample refrigerator. The fume hood requires possible 
tension adjustment and adjustment of vent draft plate. 

1.5 General Procedures for Working With Chemicals 

1.5.1 Chemical Procurement, Distribution and Storage 

NSWC Crane 

(1) Procurement. Before a substance is received, information on 
proper handling. storage. and disposal will be reviewed by the 
SSHO. Material Safety Data Sheets (MSDSs) will be managed per 
SSHP Section 4.4. 

(2) No container will be accepted without an adequate identifying label. 
Preferably. all substances should be received in a central location. 
that being the Laboratory Trailer. 

(3) Stockrooms/storerooms. Toxic substances will be segregated in a 
well-identified area with local exhaust ventilation or in approved 
cabinets. Chemicals which are highly toxic or other chemicals 
whose containers have been opened will be in unbreakable 
secondary containers. Stored chemicals will be examined 
periodically (at least annually) for replacement, deterioration, and 
container integrity. Do not store heavy items above shoulder 
height. Use a stop stool for overhead access. 

(4) Distribution. When chemicals are hand carried. the container will 
placed in an outside container or bucket. Solvents and acids should 
use container materials compatible with the material being 
transported. 

(5) Laboratory storage. Amounts permitted should will be as small as 
practical. Storage on bench tops and in hoods is not permitted 
except in direct use containers. Exposure to heat or direct sunlight 
will be avoided. Periodic inventories will be conducted, with 
unneeded items being discarded or returned to the 
storeroom/stockroom and flammable storage cabinets. 

Note: Maximum storage of acetone in the Laboratory Trailer is 
3-Gallons and the containers are to be stored in a 
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flammable storage cabinet. Additional storage of 
acetone is limited to the capacities of the outside 
flammable storage cabinet. 

6. Flammables must never be stored with oxidizers. 

7. If carcinogenic or teratogenic materials are in use or storage, 
warning signs must be displayed. 

1.52 General Rules for all Laboratory Work With Chemicals 

The following will be used for essentially all laboratory work with 
chemicals: 

(1) Accidents and spills-Eye Contact: Promptly flush eyes with water 
for a prolonged period (minimum of 15 minutes) and seek medical 
attention. 

Note: Contact lenses are not permitted when working with 
hazardous chemicals. 

Ingestion: Encourage the victim to drink large amounts of 
water. Read medical emergency instructions 
on MSDS. Seek medical attention. Do not 
induce vomiting unless instructed. 

Skin Contact: Promptly flush the affected area with water and 
remove any contaminated clothing. If 
symptoms persist after washing, seek medical 
attention. 

Clean-up: Promptly clean up spills, using appropriate 
protective apparel and equipment (See MSDS 
for material). 

(2) Avoidance of “routine”’ exposure: Develop and encourage safe 
habits; avoid unnecessary exposure to chemicals by any route ; 
Do not smell or taste chemicals. Vent apparatus which may 
discharge toxic chemicals (vacuum pumps, distillation columns, 
etc.) into local exhaust devices. Do not allow release of toxic 
substances into rooms which have recirculated atmospheres. 
Avoid entrainment of exhaust into other work area air intakes. 

flammable storage cabinet. Additional storage of 
acetone is limited to the capacities of the outside 
flammable storage cabinet. 

6. Flammables must never be stored with oxidizers. 

7. If carcinogenic or teratogenic materials are in use or storage, 
warning signs must be displayed. 

1.5.2 General Rules for all Laboratory Work With Chemicals 
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The following will be used for essentially all laboratory work with 
chemicals: 

(1) Accidents and spills-Eye Contact: Promptly flush eyes with water 
for a prolonged period (minimum of 15 minutes) and seek medical 
attention. 

(2) 

Note: Contact lenses are not permitted when working with 
hazardous chemicals. 

Ingestion: 

Skin Contact: 

Clean-up: 

Encourage the victim to drink large amounts of 
water. Read medical emergency instructions 
on MSDS. Seek medical attention. Do not 
induce vomiting unless instructed. 

Promptly flush the affected area with water and 
remove any contaminated clothing. If 
symptoms persist after washing, seek medical 
attention. 

Promptly clean up spills, using appropriate 
protective apparel and equipment (See MSDS 
for material). 

Avoidance of "routine'" exposure: Develop and encourage safe 
habits; avoid unnecessary exposure to chemicals by any route; 
Do not smell or taste chemicals. Vent apparatus which may 
discharge toxic chemicals (vacuum pumps, distillation columns, 
etc.) into local exhaust devices. Do not allow release of toxic 
substances into rooms which have recirculated atmospheres. 
Avoid entrainment of exhaust into other work area air intakes. 
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(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

(11) 

Choice of chemicals: Use only those chemicals for which the 
design of the available ventilation system is appropriate for the 
material. Acids and flammables should not discharged into 
unapproved ventilation systems. 

Note: Maximum quantity of Acetone for in process use within 
the ventilation hood is limited to 250 milliliters (mL). 

Avoid all eating, drinking, smoking, gum and tobacco chewing, or 
application of cosmetics in areas where laboratory chemicals are 
present; wash hands before conducting these activities. Avoid 
storage, handling or consumption of food or beverages in chemical 
storage areas. Do not use refrigerators, glassware or utensils which 
are also used for laboratory operations to handle or store food. 

Equipment and glassware: Handle and store laboratory glassware 
with care to avoid damage; do not use damaged glassware. Use 
extra care with Dewar flasks and other evacuated glass apparatus; 
use secondary containment. Use equipment only for its designed 
purpose. 

Exiting Laboratory: Wash areas of exposed skin well before leaving 
the laboratory. 

Horseplay: Avoid practical jokes or other behavior which might 
confuse, startle or distract another worker. 

Mouth suction: Do not use mouth suction for pipetting or starting a 
siphon. 

Personal apparel: Confine long hair and loose clothing. Wear work 
shoes or shoe covers at all times in the laboratory but do not wear 
sandals, perforated shoes, or sneakers. 

Personal housekeeping: Keep the work area clean and uncluttered 
Chemicals and equipment should be properly labeled and stored. 
Clean up the work area on completion of an operation or at the end 
of each day. 

Personal protection: Assure that appropriate eye protection is worn 
by all persons, including visitors, where chemicals are stored or 
handled. Wear appropriate gloves when the potential for contact 

(3) Choice of chemicals: Use only those chemicals for which the 
design of the available ventilation system is appropriate for the 
material. Acids and flammables should not discharged into 
unapproved ventilation systems. 

Note: Maximum quantity of Acetone for in process use within 
the ventilation hood is limited to 250 milliliters (mL). 

(4) Avoid all eating, drinking, smoking, gum and tobacco chewing, or 
application of cosmetics in areas where laboratory chemicals are 
present; wash hands before conducting these activities. Avoid 
storage, handling or consumption of food or beverages in chemical 
storage areas. Do not use refrigerators, glassware or utensils which 
are also used for laboratory operations to handle or store food. 

(5) Equipment and glassware: Handle and store laboratory glassware 
with care to avoid damage; do not use damaged glassware. Use 
extra care with Dewar flasks and other evacuated glass apparatus; 
use secondary containment. Use equipment only for its designed 
purpose. 

(6) Exiting Laboratory: Wash areas of exposed skin well before leaving 
the laboratory. 

(7) Horseplay: Avoid practical jokes or other behavior which might 
confuse, startle or distract another worker. 

(8) Mouth suction: Do not use mouth suction for pipetting or starting a 
siphon. 

(9) Personal apparel: Confine long hair and loose clothing. Wear work 
shoes or shoe covers at all times in the laboratory but do not wear 
sandals, perforated shoes, or sneakers. 

(10) Personal housekeeping: Keep the work area clean and uncluttered 
Chemicals and equipment should be properly labeled and stored. 
Clean up the work area on completion of an operation or at the end 
of each day. 

(11) Personal protection: Assure that appropriate eye protection is worn 
by all persons, including visitors, where chemicals are stored or 
handled. Wear appropriate gloves when the potential for contact 
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with toxic materials exists; inspect the gloves before each use, 
wash them before removal where applicable, and replace them 
periodically. Use appropriate respiratory equipment when air 
contaminant concentrations are not sufficiently restricted by 
engineering controls. inspect the respirator before~each use. Use 
any other protective and emergency apparel and equipment as 
appropriate. Avoid use of contact lenses in the laboratory unless 
necessary; if they are used, inform supervisor so special 
precautions can be taken, Remove laboratory coats and/or aprons 
immediately on significant contamination. Use hot gloves or tongs 
to handle hot glassware or crucibles. Hot pods should be used to 
cool items. 

(12) Planning: Seek information and advice about hazards from the 
CHO and/or the SSHO, plan appropriate protective procedures, 
and plan positioning of equipment before beginning any new 
operation. Critical or hazardous operations require a Standard 
Operating Procedure (SOP). 

(13) Labconco Basic 47 Fume Hood: Use the hood for operations which 
might result in release of toxic and irritant chemical vapors or dust. 
As a rule of thumb, use a hood or other local ventilation device 
when working with any appreciably volatile substance with a TLV of 
less than 50 ppm. Confirm adequate hood performance before 
use; keep hood closed at all times except when adjustments within 
the hood are being made; keep materials stored in hoods to a 
minimum and do not allow them to block vents or air flow. 
Maximum quantity of Acetone for in process use within the 
ventilation hood is limited to 250 mL. 

Note: “hood on” operation should be verified by visual indicator to 
worker outside the hood area. 

(14) ELE International Electric Drying Oven: do not place combustible, 
flammable or explosive material into the oven. Follow 
manufacturers recommendation for service checks including the 
operational check of the temperature limit switch. 

(15) Refrigerators used for the storage of potentially flammable 
materials must be approved for the hazard class. 

(16) Vigilance: Be alert to unsafe conditions and see that they are 
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corrected when detected. 

(17) Waste disposal: Assure that the plan for each laboratory operation 
includes plans and training for waste disposal. Deposit chemical 
waste in appropriately labeled receptacles and follow all other 
waste disposal procedures of the CHP and the Quality Assurance 
Project Plan (QAPP). 

Do not discharge to the sewer concentrated acids or bases; highly 
toxic, malodorous, or lachrymatory substances; or any substances 
which might interfere with the biological activity of waste water 
treatment plants, create fire or explosion hazards, cause structural 
damage or obstruct flow. 

(17) Working alone: Avoid working alone in the Lab Trailer: do not work 
alone in the Lab if the procedures being conducted are hazardous. 

(18) In the case of power failure, leave the lab trailer immediately. 
Open windows if possible. 

IS.3 Environmental Monitoring and Sampling 

No environmental monitoring in the form of time integrated industrial 
hygiene monitoring and sampling has been determined to be necessary. 
The SSHO may complete monitoring and sampling to test ventilation 
systems or when new substances are stored or used regularly. The SSHO 
may require wipe sampling for explosive residues and metals to verify 
cleanliness of work surfaces. 

1.5.4 Housekeeping, Maintenance, and Inspection 

(1) Cleaning. Excessive soil dust must be controlled at all times by wet 
wiping or mopping. Avoid dry sweeping of surfaces. Floors will be 
cleaned regularly by wet method. Use wipe mats at entrance to 
control soil tracking. 

c-4 Inspections. Formal housekeeping and chemical hygiene 
inspections will be held at least semiannually; informal inspections 
will be continual. The formal inspection will be conducted by the 
SSHO and documented using a memo to the CHO and file. 

(3) Maintenance. Eye wash fountains will be inspected at intervals of 
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not less than 3 months and change out of self-contained units will 
occur per manufacturers recommendation. Respirators for routine 
use should be inspected periodically by the CHO. Other safety 
equipment should be inspected regularly. 

(4) Passageways. Access to exits, emergency equipment, and utility 
controls shall never be blocked. Shutoffs shall be clearly identified 
for emergency use. Fire extinguishers shall be wall mounted with 
identifying signs. 

(5) Ergonomic. Maintain adequate lighting for operations. Use 
antifatigue mats for extended standing operations. 

1.5.5 Medical Program 

(1) Surveillance. Lab personnel will follow medical surveillance 
program requirements from Section 5 of the SSHP. 

1.5.6 Protective Apparel and Equipment 

The following items will be included for use in the Laboratory Trailer: 

(1) Protective apparel compatible with the required degree of 
protection for substances being handled. This includes safety 
glasses, chemical goggles, chemical resistant gloves, chemical 
resistant aprons, and face shields; 

(2) An easily accessible emergency eye-wash; 

(3) A fire extinguisher suitable for the level of hazard; 

(4) Easily accessible telephone or communication system for 
emergency use; and 

(5) Tools and material handling equipment as necessary for safe 
movement and transfer of chemical materials. 

1.5.7 Records 

(1) Accident records will be written and retained in accordance with the 
SSHP Section 11.2. 
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(2) CHP records will document that the facilities and precautions were 
compatible with current knowledge and regulations as specified in 
the SSHP Section 13.3. 

(4) Medical records will be kept per SSHP Section 5.3. 

1.58 Signs and Labels 

Prominent signs and labels of the following types will be posted 
accordingly: 

(1) Emergency telephone numbers of emergency personnel/facilities 
and managers (Table A-3 and Figure 1 from the SSHP); 

(2) Identity labels, showing contents of containers (including waste 
receptacles) and associated hazards; 

Note: temporary use container including rinse water 
must have identity labels and name of user. 

(3) Location signs for eyewash stations, other safety and first aid 
equipment, exits and areas where food and beverage consumption 
and storage are permitted; and 

(4) Warnings at areas or equipment where special or unusual hazards 
exist. 

1.5.9 Spills and Accidents 

Emergency preparedness and spill containment will follow the guidelines 
and requirements established in the SSHP Section 12.0 and 16.0 
respectively. 

IS.10 Information and Training Program 

The training program will follow the requirements specified in the SSHP 
Section 4.0. In addition, laboratory personnel are required to review this 
CHP. Additional training will be conducted by the CHO and/or SSHO on 
protective apparel and equipment as determined to be necessary during 
the weekly safety meeting (SSHP Section 4.7). 

(2) CHP records will document that the facilities and precautions were 
compatible with current knowledge and regulations as specified in 
the SSHP Section 13.3. 

(4) Medical records will be kept per SSHP Section 5.3. 
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(3) Location signs for eyewash stations, other safety and first aid 
equipment, exits and areas where food and beverage consumption 
and storage are permitted; and 

(4) Warnings at areas or equipment where special or unusual hazards 
exist. 

1.5.9 Spills and Accidents 

Emergency preparedness and spill containment will follow the guidelines 
and requirements established in the SSHP Section 12.0 and 16.0 
respectively. 
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the weekly safety meeting (SSHP Section 4.7). 
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1.5.11 Waste Disposal Program 

(1) Aim: To assure that minimal harm to people, other organisms, and 
the environment will result from the disposal of waste laboratory 
chemicals. Requirements from the Waste Management Plan 
(WMP) will be implemented where applicable. 

(2) Discarding Chemical Stocks: Unlabeled containers of chemicals 
and solutions should undergo prompt disposal; if partially used, 
they should not be opened. Before a worker’s employment in the 
laboratory ends, chemicals for which that person was responsible 
should be discarded or returned to storage. 

List each chemical stock that is a candidate for waste disposal: 

4 Used Acetone - Navy will dispose of at Ammunition 
Burning Ground. 

W Used deionized water and distilled water- rinsate will 
be disposed of to sanitary sewer system. 

Cl Used Explosives Screening Test Kits - inert, will be 
disposed off at onsite Landfill. 

4 Waste Compost Samples - samples will be returned 
to compost piles. 

(3) Frequency of Disposal: Waste should be removed from laboratories 
to a central waste storage area at least once per week and from 
the central waste storage area at regular intervals. 

A) Used Acetone - weekly disposal, stored in flammable 
cabinet. 

W 

C) 

D) 

Used deionized water and distilled water- daily to 
sanitary sewer. 

Used Explosives Screening Test Kits - daily to landfill. 

Waste Compost Samples - daily returned to piles. 
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(4) Method of Disposal: Indiscriminate disposal by pouring Waste 

chemicals down the drain or adding them to mixed refuse for 
landfill burial is unacceptable. Hoods should not be used as a 
means of disposal for volatile chemicals. Disposal by recycling or 
chemical decontamination should be used when possible. 

4 Used Acetone - Navy will dispose of at Ammunition Burning 
Ground. 

W Used deionized water and distilled water- rinsate will be 
disposed of to sewer system via the sink at Laboratory.. 

C) Used Explosives Screening Test Kits - inert, will be disposed 
off at onsite Landfill as non hazardous waste.. 

D) Waste Compost Samples - samples will be returned to 
compost piles for biodegradation. 
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FIELD STANDARD OPERATING PROCEDURE SSHP-01 
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NSWC CRANE 
SOILS BIOREMEDIATION FACILITY 
FULL-SCALE OPERATIONAL PLAN 

FIELD STANDARD 
OPERATING PROCEDURE: SSHP-1 .O 
TITLE: TIME INTEGRATED INDUSTRIAL HYGIENE AIR SAMPLING 

1.0 PURPOSE 

This procedure describes the material and methods in detail which will be used 
for time integrated industrial hygiene air sampling of bioaerosols and explosive 
residues. 

2.0 SCOPE 

This procedure applies to the Naval Surface Warfare Center, Crane, Indiana site 
for Bioremediation Facility full scale operations. This procedure only includes 
time integrated air sampling as described in Section 7.3 of the Task-Specific Site 
Safety and Health Plan (SSHP) (MK, 1998). 

3.0 PREREQUISITES 

Prior to calibration of sampling pumps, the temperature, barometric pressure, 
and relative humidity data will be obtained from the Bloomington Airport Tower or 
equivalent source and recorded on Attachment 1. The phone number for the 
Tower is 812-825-7421. The following conversion formulae are applicable: 

Degree Celsius (“C) = 5/9(“F - 32) 
Degrees Kelvin (OK) = “C + 273 
millimeters mercury (mm Hg) = inches Hg x 25.40 

4.0 MATERIAL 

The following material (equipment) will be used for air sampling. 

4.1 Bioaerosols 

Included will be a high volume sampling pump with Single-Stage Andersen 
lmpactor calibrated using 4 liter (L) glass calibration jar or equivalent with 
calibration specific petri dishes. All sampling and calibration equipment will be 
supplied by laboratory on a rental agreement. Seventy percent ethanol or greater 
will be supplied by the laboratory. Miscellaneous consumables such as 
disposable gloves, freezer bags, spray bottle, and pans will be purchased prior to 
start-up by the Site Safety and Health Officer (SSHO). 

Samples will be collected by impaction on pre-selected growth media plates 
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NSWC CRANE 
SOILS BIOREMEDIATION FACILITY 
FULL-SCALE OPERATIONAL PLAN 

FIELD STANDARD 
OPERATING PROCEDURE: SSHP-1.0 
TITLE: TIME INTEGRATED INDUSTRIAL HYGIENE AIR SAMPLING 

using a high volume sampling pump with Single-Stage Andersen Impactor. The 
growth media will be Standard Method Agar (SMA) for bacteria and acidified 
Potato Dextrose Agar (PDA) for fungi (molds and yeast). The choice of growth 
media may change depending on additional expert advice from microbiology 
laboratory. The Andersen Single-Stage lmpactor uses plastic petri dishes 
containing 20 m&liter (mL) of the appropriate growth media prepared by the 
analytical laboratory and shipped to the field. 

Both the SMA and acidified PDA are supplied to the analytical laboratory by 
Becton Dickinson and Company or equivalent. The approximate formula for 
SMA per liter (L) purified water is: 5.0 gram (g) pancreatic digest of casein; 2.5 g 
yeast extract; 1 .O g dextrose; and 15.0 g agar. The approximate formula for 
acidified PDA per L purified water is: 4.0 g potato, infusion from (solids): 20.0 g 
dextrose; and 15.0 g agar. 

The calibration specific petri dishes are extra sampling petri dishes filled with 
either SMA or acidified PDA. They are used only for determining the pre- and 
post-sampling flow rates of the sampling pump. 

4.2 Explosive Residues 

Included will be Gillian multi-flow sampling pumps, Gillabrator calibrator, and 
tygon tubing. An OSHA Versatile Sampler (OVS) Tube Holder from SKC 
Corporation will be used to hold the OVS Tube in place and fastened to the 
worker, or for area samples, fastened to a step ladder or stanchions inside of the 
composting structure. Refer to SKC 1997 Comprehensive Catalog and Air 
Sampling Guide on page 34 (SKC, 1997) for this holder, 

Samples will be collected on sorbent and filter tube, 270/140 XAD-2 and glass 
fiber filter, OVS Tubes. OSHA Method 44 (OSHA, 1983) recommends collection 
of 2,4-DNT and 2,4&TNT on modified Tenax-GC Tubes (100 milligram (mg) /50 
mg sections). The modification includes placing an 8 millimeter (mm) glass fiber 
filter inside of the tube ahead of the first resin bed. OSHA’s Chemical Sampling 
Information (CSI, 1996) database available through the OSHA Computerized 
Information System (OCIS) recommends 37 mm glass fiber filter for collection of 
RDX and HMX. 

By design, the OSHA OVS tube satisfies requirements for both an adsorbent bed 
and a filter media. During pilot scale testing, the analytical laboratory 
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NSWC CRANE 
SOILS BIOREMEDIATION FACILITY 
FULL-SCALE OPERATIONAL PLAN 

FIELD STANDARD 
OPERATING PROCEDURE: SSHP-1.0 
TITLE: TIME INTEGRATED INDUSTRIAL HYGIENE AIR SAMPLING 

recommended using the XAD-2 tube instead of Tenax, and stated the XAD-2 
tube will provide equivalent if not better collection efficiency than Tenax and 
costs less per OVS tube. This was confirmed by an SKC Corporation 
representative by telephone. The Tenax tubes are mainly designed where 
thermal desorption techniques are used in the analysis of the sample media. A 
description of the XAD-2 tube is provided in the SKC 1997 Comprehensive 
Catalog and Air Sampling Guide on page 29 (SKC, 1997). 

5.0 METHODS 

The following methods will be used for air sampling. 

5.1 Bioaerosols 

During active composting, ten area samples will be obtained inside of the 
composting structure and ten area samples outside of the structure 
approximately 100 m away from and upwind from the composting structures. 
Two sampling campaigns are anticipated, one in late spring and one during the 
summer. The samples will be obtained approximately two and three days into the 
composting process. Samples inside of the structure will be taken during 
windrow turning and immediately thereafter. One sample set consists of the 
following: 

1. Bacteria - 1 petri dish containing SMA 
2. Fungi (molds and yeast) - 1 petri dish containing acidified PDA 

Therefore ten sample sets inside of the structure for bacteria will require 10 petri 
dishes and ten sample sets for Fungi (molds and yeast) inside of the structure 
will require 10 petri dishes for a total of 20 petri dishes. Subsequent bacterial 
pathogen isolation will be performed on all of the SMA petri dishes by the 
laboratory. 

The outside samples will total 20 the same as the inside samples. Bacterial 
isolation will be performed on the SMA petri dishes. Eight field culture blanks will 
be obtained in the field consisting of two sets of petri dishes, four inside and four 
outside. Of the four inside, two will be SMA containing petri dishes and two will 
be acidified PDA containing petri dishes. The same breakdown applies to the 
outside field culture blanks. 

DOC”flR?“t: 

SOP SSHP-1 .O 
Time Integrated Industrial Hygiene Air Sampling 

Work Order: 
4324-0009 

Revision: 0 
Date: 02/09/98 
Paw: 3of12 

NSWCCRANE 
SOILS BIOREMEDIATION FACILITY 
FULL-SCALE OPERATIONAL PLAN 

FIELD STANDARD 
OPERATING PROCEDURE: SSHP-1.0 
TITLE: TIME INTEGRATED INDUSTRIAL HYGIENE AIR SAMPLING 

recommended using the XAD-2 tube instead of Tenax, and stated the XAD-2 
tube will provide equivalent if not better collection efficiency than Tenax and 
costs less per OVS tube. This was confirmed by an SKC Corporation 
representative by telephone. The Tenax tubes are mainly designed where 
thermal desorption techniques are used in the analysis of the sample media. A 
description of the XAD-2 tube is provided in the SKC 1997 Comprehensive 
Catalog and Air Sampling Guide on page 29 (SKC, 1997). 

5.0 METHODS 

The following methods will be used for air sampling. 

5.1 Bioaerosols 

During active composting, ten area samples will be obtained inside of the 
composting structure and ten area samples outside of the structure 
approximately 100 m away from and upwind from the composting structures. 
Two sampling campaigns are anticipated, one in late spring and one during the 
summer. The samples will be obtained approximately two and three days into the 
composting process. Samples inside of the structure will be taken during 
windrow turning and immediately thereafter. One sample set consists of the 
following: 

1. Bacteria - 1 petri dish containing SMA 
2. Fungi (molds and yeast) - 1 petri dish containing acidified PDA 

Therefore ten sample sets inside of the structure for bacteria will require 10 petri 
dishes and ten sample sets for Fungi (molds and yeast) inside of the structure 
will require 10 petri dishes for a total of 20 petri dishes. Subsequent bacterial 
pathogen isolation will be performed on all of the SMA petri dishes by the 
laboratory. 

The outside samples will total 20 the same as the inside samples. Bacterial 
isolation will be performed on the SMA petri dishes. Eight field culture blanks will 
be obtained in the field consisting of two sets of petri dishes, four inside and four 
outside. Of the four inside, two will be SMA containing petri dishes and two will 
be acidified PDA containing petri dishes. The same breakdown applies to the 
outside field culture blanks. 
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51.1 Procedure 

Bioaerosol samples will be collected in accordance with the guidance presented 
in the American Industrial Hygiene Association (AIHA), Field Guide for the 
Determination of Biological Contaminants in Environmental Samples (AIHA, 
1996). 

The airflow for the sampling unit will be adjusted to 28.3 liters per minute (Umin) 
and verified using a factory calibrated electronic bubble-tube calibrator with a 
capacity to 30 Umin. Prior to calibration, the temperature, pressure, and relative 
humidity will be recorded on a Calibration Data Form. During calibration, a 
designated calibration only plastic petri dish will be inserted into the impactor 
stage. The impactor will be placed in a 4 L calibration jar or equivalent as 
described in Bisesi and Kohn, (1995). The pre-sampling flowrate (a,,,) will be 
determined using the electronic bubble-tube calibrator based on the average 
result of three measurement trials and recorded on the Calibration Data Form. 

Prior to sampling, each petri dish will be removed from storage and allowed to 
warm to ambient temperature for approximately 1 hour. Each petri dish will be 
labeled specifying sample number, type of sample, location, and date. After 
calibration, the impactor will be disassembled and sprayed and swabbed with 
seventy percent ethanol (or equivalent) and air dried on disposable pans pre- 
wiped with ethanol. Disposable latex gloves will be worn when disinfecting and 
handling the impactor and petri dishes. 

After air drying, the impactor will be loaded with a sample petri dish. The petri 
dish sample lid will be placed concave surface down on disposable pans pre- 
wiped with ethanol and inserted into a large freezer bag pre-wiped with ethanol, 

At the sampling site, the sampling pump and impactor will be placed on a folding 
table at approximately 1 .O m above the floor or ground. The sampling pump will 
be turned “ON” and start time recorded using an electronic timer. After a 
specified time, the pump will be turned “OFF” and stop time recorded. Sampling 
time will be set at 5 minutes and may be modified based upon discussion with 
microbiology laboratory. 

After completing sampling, the impactor will be disassembled and the covers of 
the petri dish installed and taped. The petri dish will be placed in a cooler filled 
with blue ice right-side-up. The blue ice will maintain storage temperatures of 

- 
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5.1.1 Procedure 

Bioaerosol samples will be collected in accordance with the guidance presented 
in the American Industrial Hygiene Association (AIHA), Field Guide for the 
Determination of Biological Contaminants in Environmental Samples (AIHA, 
1996). 

The airflow for the sampling unit will be adjusted to 28.3 liters per minute (Umin) 
and verified using a factory calibrated electronic bubble-tube calibrator with a 
capacity to 30 Umin. Prior to calibration, the temperature, pressure, and relative 
humidity will be recorded on a Calibration Data Form. During calibration, a 
designated calibration only plastic petri dish will be inserted into the impactor 
stage. The impactor will be placed in a 4 L calibration jar or equivalent as 
described in Bisesi and Kohn, (1995). The pre-sampling flowrate (awe) will be 
determined using the electronic bubble-tube calibrator based on the average 
result of three measurement trials and recorded on the Calibration Data Form. 

Prior to sampling, each petri dish will be removed from storage and allowed to 
warm to ambient temperature for approximately 1 hour. Each petri dish will be 
labeled specifying sample number, type of sample, location, and date. After 
calibration, the impactor will be disassembled and sprayed and swabbed with 
seventy percent ethanol (or equivalent) and air dried on disposable pans pre
wiped with ethanol. Disposable latex gloves will be worn when disinfecting and 
handling the impactor and petri dishes. 

After air drying, the impactor will be loaded with a sample petri dish. The petri 
dish sample lid will be placed concave surface down on disposable pans pre
wiped with ethanol and inserted into a large freezer bag pre-wiped with ethanol. 

At the sampling site, the sampling pump and impactor will be placed on a folding 
table at approximately 1.0 m above the floor or ground. The sampling pump will 
be turned "ON" and start time recorded using an electronic timer. After a 
specified time, the pump will be turned "OFF" and stop time recorded. Sampling 
time will be set at 5 minutes and may be modified based upon discussion with 
microbiology laboratory. 

After completing sampling, the impactor will be disassembled and the covers of 
the petri dish installed and taped. The petri dish will be placed in a cooler filled 
with blue ice right-side-up. The blue ice will maintain storage temperatures of 
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about 4 “C during shipment to the laboratory for incubation by Federal Express 
(FED EX) overnight delivery. One set of negative controls (two field sample 
blanks) for every ten collected samples will be prepared. A set of negative 
controls will be prepared by loading the sampling impactor with a filled petri dish, 
followed by removal of the petri dish without activating the sampling pump. 
Shipment and storage of negative control plates coincides with the field samples. 

In addition to the field blanks, two travel control blanks will be sent by the 
analytical laboratory with the shipment of petri dishes. The travel control blanks 
are not opened in the field and are returned to the laboratory with the field 
samples for analysis to determine if contamination could have occurred. A Field 
Monitoring Data Form (Attachment 2) and Chain-of-Custody form (Attachment 3) 
will be completed and attached to the cooler along with the Calibration Data 
Form. As part of the analytical laboratory quality control program, two sets of 
positive and two sets of negative control blanks will be prepared and analyzed by 
the laboratory. 

After completing the field samples, the “calibration only” petri dish will again 
inserted into the impactor stage and post-sample calibration flow rate (a,,,,) data 
will be obtained based on the average result of three measurement trials and 
recorded on the Calibration Data Form. Q,,, will be checked to make sure its 
value is within 10% of Q,,e If not, the difference will be noted on the Calibration 
Data Form under Calibration Notes and the samples treated as suspect. Percent 
error in the calibration check is calculated using the following equation: 

% error = &,, sQ,,,, x 100 
Q w 

The average flow rate (Qavg ) will be calculated based on the average of the pre- 
and post-sampling flow rates and recorded on the calibration log sheet using the 
following equation: 

Q,, becomes the actual flow rate in the field and is corrected in the field to 
standard flow rate (Q,,,, ), where standard temperature and pressure equal 25 
“C (298 “K) and 760 mm Hg , respectively. 
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about 4 °C during shipment to the laboratory for incubation by Federal Express 
(FED EX) overnight delivery. One set of negative controls (two field sample 
blanks) for every ten collected samples will be prepared. A set of negative 
controls will be prepared by loading the sampling impactor with a filled petri dish, 
followed by removal of the petri dish without activating the sampling pump. 
Shipment and storage of negative control plates coincides with the field samples. 

In addition to the field blanks, two travel control blanks will be sent by the 
analytical laboratory with the shipment of petri dishes. The travel control blanks 
are not opened in the field and are returned to the laboratory with the field 
samples for analysis to determine if contamination could have occurred. A Field 
Monitoring Data Form (Attachment 2) and Chain-of-Custody form (Attachment 3) 
will be completed and attached to the cooler along with the Calibration Data 
Form. As part of the analytical laboratory quality control program, two sets of 
positive and two sets of negative control blanks will be prepared and analyzed by 
the laboratory. 

After completing the field samples, the "calibration only" petri dish will again 
inserted into the impactor stage and post-sample calibration flow rate (QpOS!) data 
will be obtained based on the average result of three measurement trials and 
recorded on the Calibration Data Form. Qpost will be checked to make sure its 
value is within 10% of Qp,e' If not, the difference will be noted on the Calibration 
Data Form under Calibration Notes and the samples treated as suspect. Percent 
error in the calibration check is calculated using the following equation: 

% error = ~re ~ost X 100 
Qp,e 

The average flow rate (Qav9 ) will be calculated based on the average of the pre
and post-sampling flow rates and recorded on the calibration log sheet using the 
following equation: 

Qavg = ~re~st 
2 

Q avg becomes the actual flow rate in the field and is corrected in the field to 
standard flow rate (Q.td ), where standard temperature and pressure equal 25 
°C (298 OK) and 760 mm Hg , respectively. 
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Qstd = Q,, x (298/l) x (P/760), where T = ambient temperature in “K and 
P = ambient barometric pressure in mm Hg. 

5.1.2 Sample Analysis 

A separate growth media as described in the Material section was used for each 
of the following constituents and analyzed accordingly: 

1. SMA for total bacteria (total plate count), subculture for additional bacterial 
pathogens including Ecoli as a marker from manure. 

2. Acidified PDA for fungi (molds and yeast), looking especially for 
Aspergillus species including Aspergilus fumigatus. 

At the laboratory, as soon as possible and before 24 hr, the sample plates will be 
placed right-side-up for fungi and upside down for bacteria in an incubator set at 
an appropriate temperature for incubation. For bacteria, the incubation 
temperature will be 35 f 1 “C for 48 hours f 2 hr. For fungi (molds and yeast), 
the incubation temperature will be 22.5 f 2.5 “C for 120-168 hours. 

Analysis for bacteria (total plate count) will be completed by laboratory using a 
Quebec colony counter, dark-field, with suitable light source and grid plate in 
accordance with Food and Drug Administration (FDA) Bacteriological Analytical 
Manual or equivalent method. Subsequent bacterial pathogen isolations will be 
performed by streaking for isolation, using morphologically distinct representative 
colonies, onto SMA from the inoculated plates. Plates will be incubated and 
single consistent colonies will then be inoculated onto selective and differential 
agars to culture for the following species of bacteria or as modified by laboratory: 
Pseudomonas aeruginosa; Pseudomonas fluorescens; Pseudomonas putida; 
Pseudomonas cepacia (approxim&tely 50% of strains); Pseudomonas 
pseudoalcagenes (approximately 50% of strains); Pseudomonas species VE-2 
(approximately 50% of strains); Staphylococcus aureus; Staphylococcus 
epidermis; Escherichia co/i (E.coli); Salmonella typhi; Salmonella entetitidis; 
Salmonella choleraesuis; Citrobacter freundii; Citrobacter diversus; Citrobacter 
amalonnaticus; Enterobacter cloacae; Enterobacter aerogenes; Enterobacter 
agglomerans; Enterbacter gergoviae; Proteus vulgaris; and Morganella morganii. 

Analysis for fungi (molds and yeast) will be completed by laboratory using a 
Quebec colony counter, dark-field, with suitable light source and grid plate in 
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Qstd = Qavg X (2981T) X (PI760), where T = ambient temperature in OK and 
P = ambient barometric pressure in mm Hg. 

5.1.2 Sample Analysis 

A separate growth media as described in the Material section was used for each 
of the following constituents and analyzed accordingly: 

1. SMA for total bacteria (total plate count), subculture for additional bacterial 
pathogens including E.coli as a marker from manure. 

2. Acidified PDA for fungi (molds and yeast), looking especially for 
Aspergillus species including Aspergillus fumigatus. 

At the laboratory, as soon as possible and before 24 hr, the sample plates will be 
placed right-side-up for fungi and upside down for bacteria in an incubator set at 
an appropriate temperature for incubation. For bacteria, the incubation 
temperature will be 35 ± 1 °C for 48 hours ± 2 hr. For fungi (molds and yeast), 
the incubation temperature will be 22.5 ± 2.5 °c for 120-168 hours. 

Analysis for bacteria (total plate count) will be completed by laboratory using a 
Quebec colony counter, dark-field, with suitable light source and grid plate in 
accordance with Food and Drug Administration (FDA) Bacteriological Analytical 
Manual or equivalent method. Subsequent bacterial pathogen isolations will be 
performed by streaking for isolation, using morphologically distinct representative 
colonies, onto SMA from the inoculated plates. Plates will be incubated and 
single consistent colonies will then be inoculated onto selective and differential 
agars to culture for the following species of bacteria or as modified by laboratory: 
Pseudomonas aeruginosa; Pseudomonas f1uorescens; Pseudomonas putida; 
Pseudomonas cepacia (approximately 50% of strains); Pseudomonas 
pseudoalcagenes (approximately 50% of strains); Pseudomonas species VE-2 
(approximately 50% of strains); Staphylococcus aureus; Staphylococcus 
epidermis; Escherichia coli (E.coli); Salmonella typhi; Salmonella enteritidis; 
Salmonella choleraesuis; Citrobacter freundii; Citrobacter diversus; Citrobacter 
amalonnaticus; Enterobacter cloacae; Enterobacter aerogenes; Enterobacter 
agglomerans; Enterbacter gergoviae; Proteus vulgaris; and Morganella morganii. 

Analysis for fungi (molds and yeast) will be completed by laboratory using a 
Quebec colony counter, dark-field, with suitable light source and grid plate in 
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based on procedures for determining plate count developed by the Association 
of Official Analytical Chemists (AOAC), and by the American Public Health 
Association (APHA) or equivalent method. 

The concentration of microorganisms will be determined based on the number 
of colonies counted divided by the volume of air sampled. The concentration is 
expressed in units of colony forming units per cubic meter of air (cfu/m3) as 
calculated in the following equation: 

Bioaerosol concentration (cfu/m3 ) = Number of colonies counted 
Vol. of air sampled in m3 

5.1.3 Data Analysis 

The laboratory will report quantitative laboratory analysis for each sample in raw 
data (as total count) and cfu/m3. The laboratory will also report qualitative 
laboratory analysis results for each sample by identifying the type of 
microorganism found. Aspergillus species and bacterial pathogenic species 
including Ecoli will be reported as detected or non-detect. 
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based on procedures for determining plate count developed by the Association 
of Official Analytical Chemists (AOAC). and by the American Public Health 
Association (APHA) or equivalent method. 

The concentration of microorganisms will be determined based on the number 
of colonies counted divided by the volume of air sampled. The concentration is 
expressed in units of colony forming units per cubic meter of air (cfu/m 3

) as 
calculated in the following equation: 

Bioaerosol concentration (cfu/m3 
) = 

5.1.3 Data Analysis 

Number of colonies counted 
Vol. of air sampled in m3 

The laboratory will report quantitative laboratory analysis for each sample in raw 
data (as total count) and cfu/m3

• The laboratory will also report qualitative 
laboratory analysis results for each sample by identifying the type of 
microorganism found. Aspergillus species and bacterial pathogenic species 
including E.coli will be reported as detected or non-detect. 
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5.2 Explosives Residues 

Every calender quarter during composting operations, four personal samples of 
full shift duration, or if necessary, split shift duration will be obtained from the 
maximally exposed individuals. The personal samples are COmPlianCe samples. 

Three area samples will be obtained inside of the composting structure near the 
work area during active cornposting. The sample pump and media will be 
secured to a stepladder or stanchions at approximately 1.5 m height above the 
floor. Area samples should be biased by representing the worst-case exposure. 

5.2.1 Procedure 

To obtain a full shift sample of eight hours (hr) of approximately 240 L air 
volume, the flow rate of the pump will be adjusted to 0.5 Umin and verified using 
a factory calibrated electronic bubble-tube calibrator with a capacity to 4 Llmin. If 
split shift samples of four hour duration are obtained, the pump will be adjusted 
to 1 .O Umin. Prior to calibration, the temperature, pressure, and relative 
humidity will be recorded on a Calibration Data Form. Both ends of a labeled 
OVS tube will be broken open and inserted into the tygon tubing for calibration. 
An OVS tube holder is not used during calibration. For calibration, the sampling 
train will consist of a multi-flow pump with tygon tubing connected to an OVS 
tube and a moisture trap. The sampling pump will be adjusted to approximately 
0.5 Umin or 1.0 Umin. The OVS tube holder will be inserted into the sampling 
train after calibration. 

The pre-sampling flowrate (a,,) will be determined using the electronic bubble- 
tube calibrator based on the average result of three measurement trials and 
recorded on the Calibration Data Form. 

The OVS tube holder containing a labeled sampling tube will be positioned 
vertically and attached to the worker within the breathing zone, and the air 
sampling pump will be secured to a sampling belt worn over-top of the workers 
disposable Tyvek@ coveralls. The sampling train will be positioned and secured 
approximately 1.5 m above the floor for area sampling. 

At the sampling site, the sampling pump will be turned “ON” and start time 
recorded. After a specified time (approximately 4 or 8 hours), the pump will be 
turned “OFF” and stop time recorded. The sample train will be removed from the 
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5.2 Explosives Residues 

Every calender quarter during composting operations, four personal samples of 
full shift duration, or if necessary, split shift duration will be obtained from the 
maximally exposed individuals. The personal samples are compliance samples. 

Three area samples will be obtained inside of the composting structure near the 
work area during active composting. The sample pump and media will be 
secured to a stepladder or stanchions at approximately 1.5 m height above the 
floor. Area samples should be biased by representing the worst-case exposure. 

5.2.1 Procedure 

To obtain a full shift sample of eight hours (hr) of approximately 240 Lair 
volume, the flow rate of the pump will be adjusted to 0.5 Umin and verified using 
a factory calibrated electronic bubble·tube calibrator with a capacity to 4 Umin. If 
split shift samples of four hour duration are obtained, the pump will be adjusted 
to 1.0 Umin. Prior to calibration, the temperature, pressure, and relative 
humidity will be recorded on a Calibration Data Form. Both ends of a labeled 
OVS tube will be broken open and inserted into the tygon tubing for calibration. 
An OVS tube holder is not used during calibration. For calibration, the sampling 
train will consist of a multi· flow pump with tygon tubing connected to an OVS 
tube and a moisture trap. The sampling pump will be adjusted to approximately 
0.5 Umin or 1.0 Umin. The OVS tube holder will be inserted into the sampling 
train after calibration. 

The pre·sampling f10wrate (Qpr.) will be determined using the electronic bubble· 
tube calibrator based on the average result of three measurement trials and 
recorded on the Calibration Data Form. 

The OVS tube holder containing a labeled sampling tube will be positioned 
vertically and attached to the worker within the breathing zone, and the air 
sampling pump will be secured to a sampling belt worn over·top of the workers 
disposable Tyvek® coveralls. The sampling train will be positioned and secured 
approximately 1.5 m above the floor for area sampling. 

At the sampling site, the sampling pump will be turned "ON" and start time 
recorded. After a specified time (approximately 4 or 8 hours), the pump will be 
turned "OFF" and stop time recorded. The sample train will be removed from the 
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worker and the post-sample calibration flow rate (a,,,) data will be obtained 
based on the average result of three measurement trials and recorded on the 
Calibration Data Form. Q,,, will be checked to make sure its value is within 10% 
of Q,, If not, the difference will be noted on the Calibration Data Form under 
Calibration Notes and the samples treated as suspect. Percent error in the 
calibration check is calculated using the following equation: 

% error = $, GQ.,,, x 100 
Q P” 

The average flow rate (Qavg ) will be calculated based on the average of the pre- 
and post-sampling flow rates and recorded on the calibration log sheet using the 
following equation: 

Qavg = Qw +Q,,t 
2 

Qavg becomes the actual flow rate in the field and is corrected in the field to 
standard flow rate (a,,, ), where standard temperature and pressure equal 25 
“C (298 “K) and 760 mm Hg , respectively. 

Q,,, = Q,, x (298/T) x (P/760), where T =.ambient temperature in 
“K and P = ambient barometric pressure in mm Hg. 

After post-calibration, the OVS tube will be removed from the holder, the OVS 
tube label will be checked and the end caps secured in place. The OVS tube 
end caps will be custody sealed, wrapped in protective covering, and placed in a 
cooler filled with blue ice. The blue ice will maintain storage temperatures at 
approximately 4°C during shipment to the laboratory by Federal Express (FED 
EX) overnight delivery. A Field Monitoring Data Form (Attachment 2) and Chain- 
Of-Custody form (Attachment 3) will be completed and attached to the cooler 
along with the Calibration Data Form. 

One negative control (field blank) will be obtained for every ten collected 
samples. The negative control will be prepared by assembling the sample train 
with an opened OVS tube inserted into the tube holder, followed by removal of 
the OVS tube without activating the sampling pump. 
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worker and the post-sample calibration flow rate (Qpos') data will be obtained 
based on the average result of three measurement trials and recorded on the 
Calibration Data Form. Qpos. will be checked to make sure its value is within 10% 
of Qpr.' If not, the difference will be noted on the Calibration Data Form under 
Calibration Notes and the samples treated as suspect. Percent error in the 
calibration check is calculated using the following equation: 

% error = ~r.~os. X 100 
Qpr. 

The average flow rate (Qavg ) will be calculated based on the average of the pre
and post-sampling flow rates and recorded on the calibration log sheet using the 
following equation: 

Qavg = ~,. .±...Q.x.,. 
2 

Qavg becomes the actual flow rate in the field and is corrected in the field to 
standard flow rate (Qs'd ), where standard temperature and pressure equal 25 
°C (298 OK) and 760 mm Hg , respectively. 

Q"d = Q avg x (298fT) x (PI760), where T =. ambient temperature in 
OK and P = ambient barometric pressure in mm Hg. 

After post-calibration, the OVS tube will be removed from the holder, the OVS 
tube label will be checked and the end caps secured in place. The OVS tube 
end caps will be custody sealed, wrapped in protective covering, and placed in a 
cooler filled with blue ice. The blue ice will maintain storage temperatures at 
approximately 4°C during shipment to the laboratory by Federal Express (FED 
EX) overnight delivery. A Field Monitoring Data Form (Attachment 2) and Chain
Of-Custody form (Attachment 3) will be completed and attached to the cooler 
along with the Calibration Data Form. 

One negative control (field blank) will be obtained for every ten collected 
samples. The negative control will be prepared by assembling the sample train 
with an opened OVS tube inserted into the tube holder, followed by removal of 
the OVS tube without activating the sampling pump. 
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52.2 Sample Analysis 

At the laboratory, the samples will be analyzed per USEPA Method 8330 
(USEPA SW846, 1994) using a Hewlet Packard 104OA UV-VIS Diode Array High 
Pressure Liquid Chromatography (HPLC) detector system or equivalent 
providing a scan for specific analytes and isomers including HMX; RDX; I,35 
TNB; 1,8DNB; Tetryl; Nitrobenzene; 2,4,6-TNT; 4-Amino-2,6-DNT; 2-Amino-4,6- 
DNT; 2,4-DNT; 2,6-DNT; 2-Nitrotoluene; 3-Nitrotoluene; and 4-Nitrotoluene. 

Samples will be extracted with acetonitrile and analyzed by HPLC. The area of 
the peaks of the unknown sample will be compared to standard injections. 
Desorption efficiency (DE), expressed in percent, will be calculated by the 
analytical laboratory and factored in to determine the mass of analyte on the 
OVS Tube sections. The concentration (C), of analyte in the air volume sampled 
(V) in L will be calculated from the following equation: 

C(mg/m$)= u;+W, +W,-(B,+B,+B, )lX103 
v 04 

where: 
C = concentration of analyte in air, in mg/m3. 
W, = mass of analyte found in sample prefilter, in mg. 
W, = mass of analyte found in the sample front, in mg. 
W, = mass of analyte found in the sample back, in mg. 
B, = mass of analyte found in the blank prefilter, in mg. 
B, = mass of analyte found in the blank front, in mg. 
Bb = mass of analyte found in the blank back, in mg. 
V = volume of air sampled, in L. 

During sample analysis, if W, > W,/lO, the analytical laboratory will report 
breakthrough and possible sample loss. The OSHA Method 44 uses gas 
chromatography with thermal energy analyzer and explosives analysis package 
(GC/lEAIEAP), but lists HPLC as one of several very adequate analytical 
techniques for DNT and TNT. The OSHA OCIS CSI (CSI, 1996) lists HPLC-UV 
for RDX and HMX analysis. By using EPA Method 8330, an analysis of the key 
analytes can be conducted from a single media using one method. 

- 
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5.2.2 Sample Analysis 

At the laboratory, the samples will be analyzed per USEPA Melhod 8330 
(USEPA SW846, 1994) using a Hewlet Packard 1040A UV-VIS Diode Array High 
Pressure Liquid Chromatography (HPLC) detector system or equivalent 
providing a scan for specific analytes and isomers including HMX; RDX; 1,3,5· 
TNB; 1,3·DNB; Tetryl; Nitrobenzene; 2,4,6·TNT; 4-Amino-2,6-DNT; 2-Amino·4,6-
DNT; 2,4·DNT; 2,6·DNT; 2-Nitrotoluene; 3·Nitrotoluene; and 4·Nitrotoluene. 

Samples will be extracted with acetonitrile and analyzed by HPLC. The area of 
the peaks of the unknown sample will be compared to standard injections. 
Desorption efficiency (DE), expressed in percent, will be calculated by the 
analytical laboratory and factored in to determine the mass of analyte on the 
OVS Tube sections. The concentration (C), of analyte in the air volume sampled 
(V) in L will be calculated from the following equation: 

where: 

C (mg/m3) = 1\% + Wf + Wb • IBp + Bf + Bb l] X 103 

V (L) 

C ::: concentration of analyte in air, in mg/m3. 
Wp::: mass of analyte found in sample prefilter, in mg. 
W, ::: mass of analyte found in the sample front, in mg. 
Wb = mass of analyte found in the sample back, in mg. 
Bp;:: mass of analyle found in the blank prefilter, in mg. 
Bf = mass of analyte found in the blank front, in mg. 
Bb;:: mass of analyle found in the blank back, in mg. 
V::: volume of air sampled, in L. 

During sample analysis, if Wb > W/10, the analytical laboratory will report 
breakthrough and possible sample loss. The OSHA Method 44 uses gas 
chromatography with thermal energy analyzer and explosives analysis package 
(GCITEAlEAP), but lists HPLC as one of several very adequate analytical 
techniques for DNT and TNT. The OSHA OCIS CSI (CSI, 1996) lists HPLC·UV 
for RDX and HMX analysis. By using EPA Method 8330, an analysis of the key 
analytes can be conducted from a Single media using one method. 
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5.2.3 Data Analysis 

The laboratory will report analysis results in mglm3 for each detected constituent. 
The laboratory will calculate desorption efficiency and the results of at least one 
matrix control blank per sample batch. 

6.0 COMPLETION REPORT 

The Safety Supervisor is responsible for preparing a summary report on results of all 
time-integrated industrial hygiene sampling results for the first year of full scale 
operations. Refer to the SSHP document section 13.5. 

7.0 REFERENCES 

American Industrial Hygiene Association (AIHA) 1996 Andersen multi-hole 
impactor samplers. In: Dillion, H.K.; Heinsohn, P.A.; and Miller, J.D., eds., 
Field Guide for the Determination of Biological Contaminants in 
Environmental Samples: Section 4. Viable air sampling instruments: 
description and operating procedures. AIHA, Fairfax, Virginia, pp. 82-85. 

Bisesi, M.S. and Kohn, J.P. 1995 Industrial Hygiene Evaluation Methods. 
Lewis Publishers (CRC Press, Inc.), Boca Raton, FL., pp 15-1-15-5. 

Occupational Safety and Health Administration (OSHA) 1983 Method number 
44 for 2,4-Dinitrotoluene (DNT) and 2,4,6-Trinitrotoluene. In: OSHA 
Computerized Information System (OCIS), Analytical Methods, http:// 
198.17.175.40/ SLTCl methods.html 

OSHA Chemical Sampling Information (CSI) 1996 Chemical sampling 
information for Cyclonite, HMX, and 2.4,6-Trinitrotoluene. In: OSHA 
Computerized Information System (OCIS), Chemical Sampling 
Information, http:// 198.17.175.40/ OCIS/ toc.chemsamp.html 

Site Safety and Health Plan (MK) 1998 Task-specific site safety and health 
plan, pilot scale, soils bioremediation facility. North Charleston, South 
Carolina, Morrison Knudsen Corporation, Rev 1. 
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5.2.3 Data Analysis 

The laboratory will report analysis results in mg/m3 for each detected constituent. 
The laboratory will calculate desorption efficiency and the results of at least one 
matrix control blank per sample batch. 

6.0 COMPLETION REPORT 

The Safety Supervisor is responsible for preparing a summary report on results of all 
time-integrated industrial hygiene sampling results for the first year of full scale 
operations. Refer to the SSHP document section 13.5. 

7.0 REFERENCES 

American Industrial Hygiene Association (AIHA) 1996 Andersen multi-hole 
impactor samplers. In: Dillion, H.K.; Heinsohn, P.A.; and Miller, J.D., eds., 
Field Guide for the Determination of Biological Contaminants in 
Environmental Samples: Section 4. Viable air sampling instruments: 
description and operating procedures. AIHA, Fairfax, Virginia, pp. 82-85. 
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SKC Inc. 1997 Comprehensive catalog and air sampling guide. Eighty Four, 
PA., SKC Inc.. p. 29. 

USEPA SW846. 1994 Test methods for the evaluation of solid waste. 
Washington DC. United States Environmental Protection Agency, Volume 
1, Section B, Method 8330. 

8.0 ATTACHMENTS 

1. 

2. 

Calibration Data Form: Low, High, and Multi-Flow Sampling Pumps. 

Field Monitoring Data Form: Integrated Monitoring for Particulates, Gases, 
Vapors, or Bioaerosols. 

3. Chain Of Custody Record. 
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SKC Inc. 1997 Comprehensive catalog and air sampling guide. Eighty Four, 
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USEPA SW846. 1994 Test methods for the evaluation of solid waste. 
Washington DC. United States Environmental Protection Agency, Volume 
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B.O ATTACHMENTS 

1. Calibration Data Form: Low, High, and Multi-Flow Sampling Pumps. 

2. Field Monitoring Data Form: Integrated Monitoring for Particulates, Gases, 
Vapors, or Bioaerosols. 

3. Chain Of Custody Record. 
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Jame and Location of Calibration: 

hlibration Conducted By: Date Calibration Conducted: 

Xibration Instrument CTypelManufacturerlModel): 

4ir Sampling Pump CType/Manufacturer/Model): 

:ollection Medium In Line: Calibrator Vnblm-’ 

4ir Temperature: YZ Air Presstu mm Hg Relative Humidity: % 

Calibration Notes: 

Attachment 1. Calibration Data Form: Low, High, and Multi-Flow Sampling Pumps 

Name and Location of Calibration: 

Calibration Conducted By: Date Calibration Conducted: 

Calibration Instrument (TypelManufacturer/Model): 

Air Sampling Pump (TypelManufacturer/Model): 

Collection Medium In Line: Calibrator Vol! Ime" 

Air Temperature: °C Air PreSSIII:fr mmHg Relative Humidity: % 

Pump Pre-Sampling Calibration Flow Rate (0 p~) Post-Sampling Calibration Flow Rate (0 po,,) Avg. Std. 
No. Flow Flow 

Rate Rate 

o (Umin) O~ o (units) Q post 0.,. Os. 

Q, Q, Q, Avg Umin Q, Q, Q, Avg Umin Umin Umin 

Calibration Notes: 



Attachment 2. Field Monitoring Data Form: Integrated Monitoring for Particulates, Gases, Vapors, or 
Bioaerosols 

hcility Name and Location: Contaminant Sampled: 

bnitoring Conducted By and Date: Collection Media: 

bnitoring Instrument CType/ManufacturerlModel): 

\ir Temperature: “C Air Pressure: mm Hg Relative Humidity: % 

%d Notes: 

Attachment 2. Field Monitoring Data Form: Integrated Monitoring for Particulates, Gases, Vapors, or 
Bioaerosols 

Facility Name and Location: Contaminant Sampled: 

Monitoring Conducted By and Date: Collection Media: 

Monitoring Instrument (TypelManufacturerlModel): 

Air Temperature: 'C Air Pressure: mm Hg Relative Humidity: % 

Identification Field Sample ID No. Pump No. Qpre QPO$t Q all\] Sample Sample Total Volume 
of Personnel Start- Stop Time Sample Sampled 
or Area Urnin Umin Umin Time Time (T) (Vol) 

Field Notes: 
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SWMU-13/14, MINE FILL B SITE SPECIFIC SAFETY AND HEALTH PLAN (SSHP) 

FOR FULL-SCALE OPERATIONS 
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NSWC Crane 
SWMU-13114. Mine Fill B 
Full-Scale Operational Plan AZ-1 02lo9l98 

APPENDIXA2 
SWMU-13/14, MINE FILL B SITE SPECIFIC SAFETY AND HEALTH PLAN (SSHP) 

FOR FULL-SCALE OPERATIONS 
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SWMU-13/14, Mine Fill B 
Full-Scale Operational Plan A2-1 02109198 



Appendix A2 will be issued for approval as an addendum to this Operations Plan 
prior to beginning excavation at SWMU-13/14, Mine Fill B. 

NSWC Crane 
SWMU-13/14, Mine Fill B 
Full-Scale Operational Plan A2-2 

Appendix A2 will be issued for approval as an addendum to this Operations Plan 
prior to beginning excavation at SWMU-13/14, Mine Fill B. 

NSWC Crane 
SWMU-13/14, Mine Fill B 
Full-Scale Operational Plan A2-2 02/09198 



APPENDIX A3 
SWMU-03/10, AMMUNITION BURNING GROUND SITE SPECIFIC SAFETY AND 

HEALTH PLAN (SSHP) FOR FULL-SCALE OPERATIONS 
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SWMU-03/10, AMMUNITION BURNING GROUND SITE SPECIFIC SAFETY AND 
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Appendix A3 will be issued for approval as an addendum to this Operations Plan 
prior to beginning excavation at SWMU-0340, Ammunition Burning Ground. 

NSWC Crane 
SWMU-13/14. Mine Fill B 
Full-Scale Operational Plan A3-2 

Appendix A3 will be issued for approval as an addendum to this Operations Plan 
prior to beginning excavation at SWMU·03-10, Ammunition Burning Ground. 
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SWMU-10115, ROCKEYE SITE SPECIFIC SAFETY AND HEALTH PLAN (SSHP) FOR 

FULL-SCALE OPERATIONS 
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Full-Scale Operational Plan A4-1 

APPENDIXA4 
SWMU-10/15, ROCKEYE SITE SPECIFIC SAFETY AND HEALTH PLAN (SSHP) FOR 

FULL-SCALE OPERATIONS 
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Appendix A4 will be issued for approval as an addendum to this Operations Plan 
prior to beginning excavation at SWMU-10115, Rockeye 

NSWC Crane 
SWMU-10115, Rockeye 
Full-Scale Operational Plan A4-2 

Appendix A4 will be issued for approval as an addendum to this Operations Plan 
prior to beginning excavation at SWMU-10/15, Rockeye 

NSWC Crane 
SWMU.l0/15, Rockeye 
Full-Scale Operational Plan A4-2 02{09/98 
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APPENDIX B 

LIST OF PHOTOS 

PHOTO DESCRIPTION 

BIOREMEDIATION FACILITY PHOTOGRAPHS: 

1 COMPOST BUILDINGS - #I, #2, AND #3 

2 AMENDMENT STORAGE AREA 

3 AMENDMENT HAUL ROAD AREA 

4 EQUIPMENT AND PERSONNEL DECONTAMINATION AREA 

5 OFFICE AND LABORATORY TRAILER AREA 

6‘ STORM-WATER RETENTION BASIN #I 

7 STORM-WATER RETENTION BASIN #2 

BIOREMEDIATION EQUIPMENT PHOTOGRAPHS: 

8 

9 

KNIGHT SOIL SCREENER - MODEL PRO-SCREEN 1605 (LEFT SIDE VIEW) 

KNIGHT SOIL SCREENER - MODEL PRO-SCREEN 1605 (REAR RIGHT SIDE 
VIEW) 

10 

11 

12 

73 

14 

15 

16 

SEMI-TRACTOR TRUCK AND LIVE-BOlTOM TRAILER 

HOPPER/SOIL DUMP CONVEYOR SYSTEM 

BACKHOE/LOADER - CATERPILLAR MODEL 416B 

SKID STEER LOADER -JOHN DEERE MODEL 6675 

AMENDMENT GRINDER/MIXER - SUPREME MODEL 700 

AMENDMENT GRINDER/MIXER SCALE OPERATORS PANEL WITH DIGITAL 
DISPLAY 

FARM TRACTOR WITH LOADER A-ITACHMENTS - JOHN DEERE MODEL 
7710 

17 CENTER-PIVOT WHEEL LOADER - CATERPILLAR MODEL 966F 

18 WINDROW COMPOST TURNER - SCARAB MODEL 20HYD450 (REAR VIEW) 

NSWC Crane 
Bioremediation Facility 
Full-Scale Operational Plan S-2 02m9/98 

APPENDIX B 

LIST OF PHOTOS 

PHOTO DESCRIPTION 

BIOREMEDIATION FACILITY PHOTOGRAPHS: 

1 COMPOST BUILDINGS - #1, #2, AND #3 

2 AMENDMENTSTORAGEAREA 

3 AMENDMENT HAUL ROAD AREA 

4 EQUIPMENT AND PERSONNEL DECONTAMINATION AREA 

5 OFFICE AND LABORATORY TRAILER AREA 

6 STORM-WATER RETENTION BASIN #1 

7 STORM-WATER RETENTION BASIN #2 

BIOREMEDIATION EQUIPMENT PHOTOGRAPHS: 

8 KNIGHT SOIL SCREENER - MODEL PRO-SCREEN 1605 (LEFT SIDE VIEW) 

9 KNIGHT SOIL SCREENER - MODEL PRO-SCREEN 1605 (REAR RIGHT SIDE 
VIEW) 

10 SEMI-TRACTOR TRUCK AND LIVE-BOTTOM TRAILER 

11 HOPPER/SOIL DUMP CONVEYOR SYSTEM 

12 BACKHOE/LOADER - CATERPILLAR MODEL 416B 

13 SKID STEER LOADER - JOHN DEERE MODEL 6675 

14 AMENDMENT GRINDER/MIXER - SUPREME MODEL 700 

15 AMENDMENT GRINDER/MIXER SCALE OPERATORS PANEL WITH DIGITAL 
DISPLAY 

16 FARM TRACTOR WITH LOADER ATTACHMENTS - JOHN DEERE MODEL 
7710 

17 CENTER-PIVOT WHEEL LOADER - CATERPILLAR MODEL 966F 

18 WINDROW COMPOST TURNER - SCARAB MODEL 20HYD450 (REAR VIEW) 

NSWC Crane 
Bioremediation Facility 
Full-Scale Operational Plan B-2 02109198 



LIST OF PHOTOS (Continued) 

PHOTO DESCRlPTlON 

19 WINDROW COMPOST TURNER - SCARAB MODEL 20HYD450 (FRONT 
RIGHT SIDE VIEW) 

SWMU 03110, AMMUNITION BURNING GROUND PHOTOGRAPHS: 

20 SWMU 03/10, AMMUNITION BURNING GROUND AERIAL VIEW (AS OF 
NOVEMBER 1993) 

21 INCENDIARY CAGE, FLARES AND OTHER DEVICES 

22 INCENDIARY CAGE AND GROUNDS 

23 INCENDIARY AREA 

24 PRIMER PITS 

25 BURNING PAN AREA 

26 FLASH PIT #l 

27 FLASH PIT #2 

SWMU 10115, ROCKEYE PHOTOGRAPHS: 

28 SWMU 10115, ROCKEYE AERIAL VIEW (AS OF NOVEMBER 1993) 

29 LOOKING WEST, DOWN EXPLOSION WALL 

30 LOOKING AT THE CATCH BASIN WEST OF BLDG. 2739 

31 LOOKING AT THE SOUTH SIDE OF BLDG. 2734 

SWMU 12114, MINE FILL A PHOTOGRAPHS: 

32 SWMU 12/14, MINE FILL A AERIAL VIEW (AS OF NOVEMBER 1993) 

33 LOOKING SOUTHWEST TOWARD BLDG. 153 

34 LOOKING DOWN FROM BLDG. 153 AT VEHICLE TURNAROUND 

35 LOOKING EAST TOWARD BLDG. 153 (VEHICLE TURNAROUND AT LEFT) 

36 LOOKING NORTH TOWARD BLDG. 158 (SECONDARY EXCAVATION SITE) 

37 LOOKING SOUTH TOWARD BLDG. 158 (SECONDARY EXCAVATION SITE) 

NSWC Crane 
Bioremediation Facility 
Full-Scale Operational Plan B-3 02/09/99 

LIST OF PHOTOS (Continued) 

PHOTO DESCRIPTION 

19 WINDROW COMPOST TURNER - SCARAB MODEL 20HYD450 (FRONT 
RIGHT SIDE VIEW) 

SWMU 03110, AMMUNITION BURNING GROUND PHOTOGRAPHS: 

20 SWMU 03/10, AMMUNITION BURNING GROUND AERIAL VIEW (AS OF 
NOVEMBER 1993) 

21 INCENDIARY CAGE, FLARES AND OTHER DEVICES 

22 INCENDIARY CAGE AND GROUNDS 

2~ INCENDIARY AREA 

24 PRIMER PITS 

25 BURNING PAN AREA 

26 FLASH PIT #1 

27 FLASH PIT #2 

SWMU 10/15, ROCKEYE PHOTOGRAPHS: 

28 SWMU 10/15, ROCKEYE AERIAL VIEW (AS OF NOVEMBER 1993) 

29 LOOKING WEST, DOWN EXPLOSION WALL 

30 LOOKING AT THE CATCH BASIN WEST OF BLDG. 2739 

31 LOOKING AT THE SOUTH SIDE OF BLDG. 2734 

SWMU 12/14, MINE FILL A PHOTOGRAPHS: 

32 SWMU 12/14, MINE FILL A AERIAL VIEW (AS OF NOVEMBER 1993) 

33 LOOKING SOUTHWEST TOWARD BLDG. 153 

34 LOOKING DOWN FROM BLDG. 153 AT VEHICLE TURNAROUND 

35 LOOKING EAST TOWARD BLDG. 153 (VEHICLE TURNAROUND AT LEFT) 

36 LOOKING NORTH TOWARD BLDG. 158 (SECONDARY EXCAVATION SITE) 

37 LOOKING SOUTH TOWARD BLDG. 158 (SECONDARY EXCAVATION SITE) 

NSWC Crane 
8ioremediation Facility 
Full-Scale Operational Plan 8-3 02/09/98 



PHOTO 

LIST OF PHOTOS (Continued) 

DESCRIPTION 

38 LOOKING WEST AT FILLING STATION BLDG. 157 

39 LOOKING EAST AT SUPPLY BLDG. 159 

40 LOOKING WEST AT BLDG. 152 

41 LOOKING NORTH AT SUPPLY BLDG. 154 AND OTHER STRUCTURES 

SWMU 13/14, MINE FILL 6 PHOTOGRAPHS: 

42 SWMU 13/14, MINE FILL B AERIAL VIEW (AS OF NOVEMBER 1993) 

43 LOOKING SOUTH AT SUPPLY BLDG. 172 AND OTHER STRUCTURES 

44 LOOKING EAST AT SUPPLY BLDG. 173 AND OTHER STRUCTURES 

45 LOOKING EAST AT SUPPLY BLDG. 2501 AND OTHER STRUCTURES 

46 LOOKING NORTH TOWARD MINE FILL B RECEIVING STATION FOR BLDG. 
171 

47 LOOKING WEST AT BLDG. 166 AND OTHER STRUCTURES 

48 LOOKING AT SOUTHWEST CORNER OF RECEIVING BLDG. 167 

49 LOOKING SOUTH AT SUPPLY BLDG. 168 AND OTHER STRUCTURES 

50 LOOKING SOUTH AT SUPPLY BLDG. 168 AND OTHER STRUCTURES 

NSWC Crane 
Bioremediation Facility 
Full-Scale Operational Plan B-4 

PHOTO 

LIST OF PHOTOS (Continued) 

peSCRIPTION 

38 LOOKING WEST AT FILLING STATION BLDG. 157 

39 LOOKING EAST AT SUPPLY BLDG. 159 

40 LOOKING WEST AT BLDG. 152 

41 LOOKING NORTH AT SUPPLY BLDG. 154 AND OTHER STRUCTURES 

SWMU 13/14, MINE FILL B PHOTOGRAPHS: 

42 SWMU 13/14, MINE FILL B AERIAL VIEW (AS OF NOVEMBER 1993) 

43 LOOKING SOUTH AT SUPPLY BLDG. 172 AND OTHER STRUCTURES 

44 LOOKING EAST AT SUPPLY BLDG. 173 AND OTHER STRUCTURES 

45 LOOKING EAST AT SUPPLY BLDG. 2501 AND OTHER STRUCTURES 

46 LOOKING NORTH TOWARD MINE FILL B RECEIVING STATION FOR BLDG. 
171 

47 LOOKING WEST AT BLDG. 166 AND OTHER STRUCTURES 

48 LOOKING AT SOUTHWEST CORNER OF RECEIVING BLDG. 167 

49 LOOKING SOUTH AT SUPPLY BLDG. 168 AND OTHER STRUCTURES 

50 LOOKING SOUTH AT SUPPLY BLDG. 168 AND OTHER STRUCTURES 

NSWC Crane 
Bioremediation Facility 
Full-Scale Operational Plan 6-4 02/09/98 
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PHOTO 1 
COMPOST BUILDINGS -#I, #2, AND #3 

i”, 

PHOTO 2 
AMENDMENT STORAGE AREA 

PHOTO 1 
COMPOST BUILDINGS - #1, #2, AND #3 

PHOTO 2 
AMENDMENT STORAGE AREA 



PHOTO 3 
AMENDMENT HAUL ROAD AREA 

PHOTO 4 
EQUIPMENT AND PERSONNEL DECONTAMINATION AREA 

PHOTO 3 
AMENDMENT HAUL ROAD AREA 

PHOTO 4 
EQUIPMENT AND PERSONNEL DECONTAMINATION AREA 



PHOTO 5 
OFFICE AND LABORATORY TRAILER AREA 

STORM-WATER RETENTION BASIN #i 

PHOTO 5 
OFFICE AND LASORA TORY TRAILER AREA 

PHOTO 6 
STORM-WATER RETENTION BASIN #1 



PHOTO 7 
STORM-WATER RETENTION BASIN #2 

PHOTO 8 
KNIGHT SOIL SCREENER-MODEL PRO-SCREEN 1606 (LEFT SIDE VIEW) 

PHOTO 7 
STORM-WATER RETENTION BASIN #2 

PHOTOS 
KNIGHT SOIL SCREENER - MODEL PRO-SCREEN 1605 (LEFT SIDE VIEW) 



PHOTO 9 
KNIGHT SOIL SCREENER - MODEL PRO-SCREEN 1605 (REAR RIGHT SIDE VIEW) 

PHOTO 10 
SEMI-TRACTOR TRUCK AND LIVE-BOTTOM TRAILER 

PHOTO 9 
KNIGHT SOIL SCREENER - MODEL PRO-SCREEN 1605 (REAR RIGHT SIDE VIEW) 

PHOTO 10 
SEMI-TRACTOR TRUCK AND LIVE-BOTTOM TRAILER 
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PHOTO 11 
HOPPER/SOIL DUMP CONVEYOR SYSTEM 

PHOTO 12 
BACKHOE/LOADER-CATERPILLAR MODEL 4168 

L- __ _ 

PHOTO 11 
HOPPER/SOIL DUMP CONVEYOR SYSTEM 

PHOTO 12 
BACKHOE/LOADER - CATERPILLAR MODEL 416B 



PHOTO 13 
SKID STEER LOADER-JOHN DEERE MODEL 6675 
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PHOTO 14 
AMENDMENT GRINDER/MIXER -SUPREME MODEL 700 

PHOTO 13 
SKID STEER LOADER - JOHN DEERE MODEL 6675 

. ----. -------------

PHOTO 14 
AMENDMENT GRINDER/MIXER - SUPREME MODEL 700 



PHOTO 15 
AMENDMENT GRINDER/MIXER SCALE OPERATORS PANEL WITH DIGITAL DISPLAY 

PHOTO 16 
FARM TRACTOR WITH LOADER ATTACHMENTS -JOHN DEERE MODEL 7710 

PHOTO 15 
AMENDMENT GRINDER/MIXER SCALE OPERATORS PANEL WITH DIGITAL DISPLAY 

PHOTO 16 
FARM TRACTOR WITH LOADER ATTACHMENTS - JOHN DEERE MODEL 7710 



PHOTO 17 
CENTER-PIVOT WHEEL LOADER - CATERPILLAR MODEL 966F 

PHOTO 16 
WINDROW COMPOST TURNER - SCARAB MODEL 20HYD460 (REAR VIEW) 

PHOTO 17 
CENTER-PIVOT WHEEL LOADER - CATERPILLAR MODEL 966F 
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PHOTO 18 
WINDROW COMPOST TURNER - SCARAB MODEL 20HYD450 (REAR VIEW) 



PHOTO 19 
WINDROW COMPOST TURNER - SCARAB MODEL 20HYD450 (FRONT RIGHT SIDE VIEW) 

PHOTO 19 
WINDROW COMPOST TURNER - SCARAB MODEL 20HYD450 (FRONT RIGHT SIDE VIEW) 



PHOTO 20 
SWMU 03110, AMMUNITION BURNING GROUND AERIAL VIEW (AS OF NOVEMBER 1993) 

~ 
Ammunition Burning Ground 

PHOTO 20 
SWMU 03/10, AMMUNITION BURNING GROUND AERIAL VIEW (AS OF NOVEMBER 1993) 
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PHOTO 21 
INCENDIARY CAGE. FLARES AND OTHER DEVICES 

PHOTO 22 
INCENDIARY CAGE AND GROUNDS 

PHOTO 21 
INCENDIARY CAGE, FLARES AND OTHER DEVICES 

PHOTO 22 
INCENDIARY CAGE AND GROUNDS 



PHOTO 23 
INCENDIARY AREA 

PHOTO 24 
PRIMER PITS 
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PHOTO 23 
INCENDIARY AREA 

PHOTO 24 
PRIMER PITS 
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PHl-lTO 25 . - . - - . 
BURNING PAN AREA 

PHOTO 26 
FLASH PIT #I 

PHOTO 25 
BURNING PAN AREA 

PHOTO 26 
FLASH PIT #1 



PHOTO 27 
FLASH PIT #2 
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PHOTO 27 
FLASH PIT #2 



PHOTO 28 

SWMU 10115, ROCKEYE AERIAL VIEW (AS OF NOVEMBER 1993) 
PHOTO 28 

SWMU 10/15, ROCKEYE AERIAL VIEW (AS OF NOVEMBER 1993) 

sWMU 10115 

~ 
Rockeye 



PHOTO 29 
LOOKING WEST, DOWN EXPLOSION WALL 

PHOTO 30 
LOOKING AT THE CATCH BASIN WEST OF BLDG. 2739 

PHOTO 29 
LOOKING WEST, DOWN EXPLOSION WALL 

PHOTO 30 
LOOKING AT THE CATCH BASIN WEST OF BLDG. 2739 



PHOTO 31 
LOOKING AT THE SOUTH SIDE OF BLDG. 2734 

PHOTO 31 
LOOKING AT THE SOUTH SIDE OF BLDG. 2734 
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PHOTO 32 
SWMU 12/14, MINE FILL A AERIAL VIEW (AS OF NOVEMBER 1993) 

SWMU 1; 

Mine Fill 

PHOTO 32 
SWMU 12/14, MINE FILL A AERIAL VIEW (AS OF NOVEMBER 1993) 



PHOTO 33 
LOOKING SOUTHWEST TOWARD BLDG. 153 

PHOTO 34 
LOOKING DOWN FROM BLDG. 153 AT VEHICLE TURNAROUND 

PHOTO 33 
LOOKING SOUTHWEST TOWARD BLDG. 153 

PHOTO 34 
LOOKING DOWN FROM BLDG. 153 AT VEHICLE TURNAROUND 
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PHOTO 37 

mOOKING SOUTH TOWARD BLDG. 158 (SECONDARY EXCAVATION SITE) 
PHOTO 37 

LOOKING SOUTH TOWARD BLDG. 158 (SECONDARY EXCAVATION SITE) 
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PHOTO 35 

LOOwNG EAST TOWARD BLDG. 153 (VEHICLE TURNAROUND AT LEFT) 

PHOTO 36 

LOOKING NORTH TOWARD BLDG. 158 (SECONDARY EXCAVATION SITE) 

---------

PHOTO 35 

LOOKING EAST TOWARD BLDG. 153 (VEHICLE TURNAROUND AT LEFT) 

PHOTO 36 

LOOKING NORTH TOWARD BLDG. iSS (SECONDARY EXCAVATION SITE) 
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PHOTO 38 

LOOK,NG WEST AT FILLING STATION BLDG. 157 

, 

PHOTO 39 
LOOKING EAST AT SUPPLY BLDG. 159 

PHOTO 38 

LOOKING WEST AT FILLING STATION BLDG. 157 

PHOTO 39 
LOOKING EAST AT SUPPLY BLDG. 159 
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PHOTO 40 
LOOKING WEST AT BLDG. 157. 

PHOTO 41 

LOOKING NORTH AT SUPPLY BLDG. 154 AND OTHER STRUCTURES 

PHOTO 40 
LOOKING WEST AT BLDG. 152 

PHOTO 41 

LOOKING NORTH AT SUPPLY BLDG. 154 AND OTHER STRUCTURES 



PHOTO 42 
SWMU 13114, MINE FILL B AERIAL VIEW (AS OF NOVEMBER 1993) 

SWMU 13/14 

MineFillB "/ 

PHOTO 42 
SWMU 13/14, MINE FILL B AERIAL VIEW (AS OF NOVEMBER 1993) 



PHOTO 43 
LOOKING SOUTH AT SUPPLY BLDG. 172 AND OTHER STRUCTURES 
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PHOTO 44 
LOOKING EAST AT SUPPLY BLDG. 173 AND OTHER STRUCTURES 

PHOTO 43 
LOOKING SOUTH AT SUPPLY BLDG. 172 AND OTHER STRUCTURES 

PHOTO 44 
LOOKING EAST AT SUPPLY BLDG. 173 AND OTHER STRUCTURES 



_- 

,- 

PHOTO 45 
LOOKING EAST AT SUPPLY BLDG. 2501 AND OTHER STRUCTURES 

PHOTO 46 
LOOKING NORTH TOWARD MINE FILL B RECEIVING STATION FOR BLDG. 171 

PHOTO 45 
LOOKING EAST AT SUPPLY BLDG. 2501 AND OTHER STRUCTURES 

PHOTO 46 
LOOKING NORTH TOWARD MINE FILL B RECEIVING STATION FOR BLDG. 171 



PHOTO 47 
LOOKING WEST AT BLDG. 166 AND OTHER STRUCTURES 

PHOTO 46 
LOOKING AT SOUTHWEST CORNER OF RECEIVING BLDG. 167 

PHOTO 47 
LOOKING WEST AT BLDG. 166 AND OTHER STRUCTURES 

PHOTO 48 
LOOKING AT SOUTHWEST CORNER OF RECEIVING BLDG. 167 
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PHOTO 49 
LOOKING SOUTH AT SUPPLY BLDG. 168 AND OTHER STRUCTURES 

PHOTO 50 
LOOKING SOUTH AT SUPPLY BLDG. 168 AND OTHER STRUCTURES 

PHOTO 49 
LOOKING SOUTH AT SUPPLY BLDG.1G8 AND OTHER STRUCTURES 

PHOTO 50 
LOOKING SOUTH AT SUPPLY BLDG. 1G8 AND OTHER STRUCTURES 
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BIOREMEDIATION FACILITY DRAWINGS 

NSWC Crane 
Bioremediation Facility 
Full-Scale Operational Plan C-l 02/09/98 
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SOP Number 

SOP 1 .o 

SOP 2.0 

SOP 3.0 
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SOP 7.0 

LIST OF FIELD STANDARD OPERATING PROCEDURES 

Description 

Soil Screening Operation 

Truck Scale Operation 

Amendment Proportioning and Mixing 

Loading of Amendments into Windrows 

Transport and Loading of Soil into Wtndrows 

Windrow Turning and Moisture Addition 

Decontamination of Structures, Equipment, Rocks, and Personnel 

- 

NSWC Crane 
Bioremediation Facility 
Full-Scale ODerational Plan D-2 02/09/98 
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SOP Number Description 

SOP 1.0 Soil Screening Operation 

SOP 2.0 Truck Scale Operation 
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SOP 6.0 Windrow Turning and Moisture Addition 
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NSWC CRANE 
SOILS WOREMEDIATION FACILITY 
FULL-SCALE OPERATIONAL PLAN 

FIELD SOP: 1.0 
TITLE: SOIL SCREENING OPERATION 

Revision: 0 
Date: 02/09/98 

Page 1 of 4 

1.0 PURPOSE 

This procedure describes the operations related to using the soil screener at the 
excavation sites. 

2.0 SCOPE 

This procedure applies to the Naval Surface Warfare Center, Crane, Indiana site 
for Bioremediation Facility full-scale operations. 

3.0 EQUIPMENT 

The following equipment will be used to screen the excavated soil for removal of 
large particles not suitable for composting at the Bioremediation Facility: 

3.1 Soil Screener 

The soil screener is a Knight Manufacturing Corporation model 005580 
ProScreen Trommel Screen. The screener is used to filter out the large particles 
over 1.5 inches in diameter that are not suitable for composting. It is equipped 
with a conveyor for fines stacking or loading. 

3.2 Backhoe 

The backhoe is a CAT 416 B that is used to load excavated soil into the screener 
and for reject material handling. 

3.3 Semi-Tractor and Live-Bottom Trailer 

The semi-tractor is a Mack model 169CH613. The live-bottom trailer is a Red 
River model HS 236 102. The trailer is 43 feet long and has a minimum capacity 
of 48 cubic yards. It has a conveyor floor which is capable of discharging 
material out the rear of the trailer. The tractor-trailer rig is used to transport 
screened soil from the excavation sites to the composting facility. 

3.4 Stacking Conveyor 

The stacking conveyor is a trough belt conveyor which is used to convey the 
screened material from the discharge of the screener to the live-bottom trailer. 

3.5 Center Pivot Loader 

The rubber tired loader is a Catepillar 966F and is used for moving larger 
quantities of material, particularly when loading trucks. 

NSWCCRANE 
SOILS BIOREMEDIATION FACILITY 
FULL-SCALE OPERATIONAL PLAN 
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This procedure describes the operations related to using the soil screener at the 
excavation sites. 

2.0 SCOPE 

This procedure applies to the Naval Surface Warfare Center, Crane, Indiana site 
for Bioremediation Facility full-scale operations. 

3.0 EQUIPMENT 

The following equipment will be used to screen the excavated soil for removal of 
large particles not suitable for composting at the Bioremediation Facility: 

3.1 Soil Screener 

The soil screener is a Knight Manufacturing Corporation model 005580 
ProScreen Trommel Screen. The screener is used to filter out the large particles 
over 1.5 inches in diameter that are not suitable for composting. It is equipped 
with a conveyor for fines stacking or loading. 

3.2 Backhoe 

The backhoe is a CAT 416 B that is used to load excavated soil into the screener 
and for reject material handling. 

3.3 Semi-Tractor and Live-Bottom Trailer 

The semi-tractor is a Mack model 169CH613. The live-bottom trailer is a Red 
River model HS 236 102. The trailer is 43 feet long and has a minimum capacity 
of 48 cubic yards. It has a conveyor floor which is capable of discharging 
material out the rear of the trailer. The tractor-trailer rig is used to transport 
screened soil from the excavation sites to the composting facility. 

3.4 Stacking Conveyor 

The stacking conveyor is a trough belt conveyor which is used to convey the 
screened material from the discharge of the screener to the live-bottom trailer. 

3.5 Center Pivot Loader 

The rubber tired loader is a Catepillar 966F and is used for moving larger 
quantities of material, particularly when loading trucks. 
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4.0 SAFETY AND HEALTH PRECAUTIONS AND CONTROLS 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Follow explosives Handling Procedures as required by NSWC Crane 
Safety Department. 

Use modified Level D PPE per the Site Safety and Health Plan (SSHP), 
Appendix A. Personnel shall avoid direct contact with contaminated soil 
as much as possible. Hearing protection is required within 15 feet of 
operating equipment. 

Maintain clear distance of approximately 15 feet and wear high vrsrbrlrty 
vest when working within moving machinery path. Stay in equipment 
operators line-of-sight. Ensure back-up alarms are operational on 
equipment. 

Ensure all rotating and conveyer equipment guards are in place and 
functional prior to equipment operation. 

Ensure Screener is operated on level ground and is properly locked and 
stabilized in position. 

Know location of emergency stop switch on Screener control panel. 

Shut-down Screener and remove key prior to refueling and servicing. 

Ensure trailer brakes are locked on Semi-Tractor and Live-Bottom Trailer 
prior to loading. 

5.0 PROCEDURE 

5.1 Placement 

Placement of the screener unit will be per the Soil Excavation Plan, Appendix E. 

5.2 Screener Start-up 

52.1 Startina Fnaine 

1. Check all fluid levels before starting engine. 

2. Turn all switches to off and make sure emergency stop switches 
are deactivated (out position). 

3. Pull out the throttle enough for 1000 RPM. 
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1. Follow explosives Handling Procedures as required by NSWC Crane 
Safety Department. 

2. Use modified Level D PPE per the Site Safety and Health Plan (SSHP), 
Appendix A. Personnel shall avoid direct contact with contaminated soil 
as much as possible. Hearing protection is required within 15 feet of 
operating equipment. 

3. Maintain clear distance of approximately 15 feet and wear high visibility 
vest when working within moving machinery path. Stay in equipment 
operators line-of-sight. Ensure back-up alarms are operational on 
equipment. 

4. Ensure all rotating and conveyer equipment guards are in place and 
functional prior to equipment operation. 

5. Ensure Screener is operated on level ground and is properly locked and 
stabilized in position. 

6. Know location of emergency stop switch on Screener control panel. 

7. Shut-down Screener and remove key prior to refueling and servicing. 

8. Ensure trailer brakes are locked on Semi-Tractor and Live-Bottom Trailer 
prior to loading. 

5.0 PROCEDURE 

5.1 Placement 

Placement of the screener unit will be per the Soil Excavation Plan, Appendix E. 

5.2 Screener Start-up 

5.2.1 Starting Engine 

1. Check all fluid levels before starting engine. 

2. Turn all switches to off and make sure emergency stop switches 
are deactivated (out position). 

3. Pull out the throttle enough for 1000 RPM. 
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4. Push and hold override button. If the red light turns on, an 
automatic shutdown or emergency stop switch is engaged and will 
not allow the engine to start. Check all gauges and switches and 
correct the shutdown condition. Turn the ignition switch until the 
engine starts. Immediately release the key, but hold the override 
button for approximately 5 seconds or until oil pressure is 
maintained. 

5. Check all engine gauges and allow engine to warm up before 
increasing throttle to operating speed. 

5.2.2 Positionina The Convevor 

After the engine has warmed up, the fines conveyor can be moved into 
position. 

1. 

2. 

Remove the transport lock 

Make sure the area under the conveyor is clear of obstructions or 
bystanders. 

3. Lower and extend the conveyor using the fine conveyor cylinder 
switch on the control panel. 

4. Insert locking pins in side frame. 

5.2.3 Startina The Comoonents 

1. 

2. 

Increase engine speed to 1800-2000 RPM. 

With the fines conveyor speed adjustment at 0, start the fines 
conveyor and increase to desired speed. Check the belt tracking 
and alignment and adjust if necessary. 

3. With the drum speed adjustment at 0, start the drum and increase 
to desired speed. 

4. With the feed conveyor adjustment at 0, start the feed conveyor 
and increase to desired speed. Check the belt tracking and 
alignment and adjust as necessary. 

5.3 Loading Screener 

Excavated soil will be loaded directly into the screener hopper with the backhoe 
for processing. 
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4. Push and hold override button. If the red light turns on, an 
automatic shutdown or emergency stop switch is engaged and will 
not allow the engine to start. Check all gauges and switches and 
correct the shutdown condition. Turn the ignition switch until the 
engine starts. Immediately release the key, but hold the override 
button for approximately 5 seconds or until oil pressure is 
maintained. 

5. Check all engine gauges and allow engine to warm up before 
increasing throttle to operating speed. 

5.2.2 Positioning The Conveyor 

After the engine has warmed up, the fines conveyor can be moved into 
position. 

1. Remove the transport lock. 

2. Make sure the area under the conveyor is clear of obstructions or 
bystanders. 

3. Lower and extend the conveyor using the fine conveyor cylinder 
switch on the control panel. 

4. Insert locking pins in side frame. 

5.2.3 Starting The Components 

1. Increase engine speed to 1800-2000 RPM. 

2. With the fines conveyor speed adjustment at 0, start the fines 
conveyor and increase to desired speed. Check the belt tracking 
and alignment and adjust if necessary. 

3. With the drum speed adjustment at 0, start the drum and increase 
to desired speed. 

4. With the feed conveyor adjustment at 0, start the feed conveyor 
and increase to desired speed. Check the belt tracking and 
alignment and adjust as necessary. 

5.3 Loading Screener 

Excavated soil will be loaded directly into the screener hopper with the backhoe 
for processing. 
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1. 

2. 

Begin feeding carefully to be sure that the screen speeds are suitable. 

The loader operator must use good judgement when loading the screen. 
Any objects which could severely damage the screen must be separated 
before loading into the hopper. 

3. 

4. 

Generally, load material into the front end of the hopper. 

Operate the prescreen whenever necessary to remove large material from 
the top. Make sure no one is standing in the dump area before operating 
the prescreen. 

5.4 Product Handling to Truck 

Screened material will be conveyed from the screener unit into the tractor trailer 
bed via the stacking conveyor and/or via the center pivot loader. 

5.5 Rejected Material 

Rejected material from the screening process will be discharged into a lined pile 
or a planned excavation area. The material will be segregated into separate 
lined piles based on material type, i.e., wood waste, rocks, and other. 
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1. Begin feeding carefully to be sure that the screen speeds are suitable. 

2. The loader operator must use good judgement when loading the screen. 
Any objects which could severely damage the screen must be separated 
before loading into the hopper. 

3. Generally, load material into the front end of the hopper. 

4. Operate the prescreen whenever necessary to remove large material from 
the top. Make sure no one is standing in the dump area before operating 
the prescreen. 

5.4 Product Handling to Truck 

Screened material will be conveyed from the screener unit into the tractor trailer 
bed via the stacking conveyor and/or via the center pivot loader. 

5.5 Rejected Material 

Rejected material from the screening process will be discharged into a lined pile 
or a planned excavation area. The material will be segregated into separate 
lined piles based on material type, i.e., wood waste, rocks, and other. 
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1 .O PURPOSE 

This procedure describes the operations related to using the truck scale at the 
Bioremediation Facility. 

2.0 SCOPE 

This procedure applies to the Naval Surface Warfare Center, Crane, Indiana site 
for Bioremediation Facility full-scale operations. Trucks carrying contaminated 
soil or amendments shall be weighed prior to entering the Bioremediation 
Facility. Trucks carrying treated soil shall be weighed prior to disposal at the on- 
site landfill or excavation areas or other areas as directed by NSWC Crane EPD. 
Amendment delivery trucks will be weighed (randomly at the rate of 20 percent of 
trucks by amendment type) at the truck scale. 

3.0 EQUIPMENT 

The following equipment will be used to weigh the quantity of amendments or 
soil to be used for compost windrows at the Bioremediation Facility. 

3.1 Truck Scale 

The truck scale is manufactured by Tennessee Scale Works Inc., and is a 
Weigh-Tronix model FCTS7010-IOOT truck scale system. The system is 
equipped with a WI-130 electronic indicator/control panel which includes the 
following features: 

Eighteen Operational Keys, 
Eleven Operational Annunciators, 
Eight digit, seven segment, 0.8 inch high LED display, 
Three independently programmable units of measure, 
Battery backup real time clock and RAM, 
Self diagnostics, 
Circuitry protection, and 
Nema 4X enclosure. 

The system is designed to be self prompting utilizing the vehicle driver as the 
scale operator. All necessary information is keyed in by the driver and is 
transmitted to the remote printer located in the Bioremediation Facility office 
trailer. The system is provided with a ProxLink Radio Module and a LX-300 
printer. 

The ProxLink Radio Module is a small communication device that replaces 
cables with a wireless Radio Frequency (RF) technology. This allows the 
transmission and receiving of all scale data to the remote printer without the use 
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This procedure describes the operations related to using the truck scale at the 
Bioremediation Facility. 

2.0 SCOPE 

This procedure applies to the Naval Surface Warfare Center, Crane, Indiana site 
for Bioremediation Facility full-scale operations. Trucks carrying contaminated 
soil or amendments shall be weighed prior to entering the Bioremediation 
Facility. Trucks carrying treated soil shall be weighed prior to disposal at the on
site landfill or excavation areas or other areas as directed by NSWC Crane EPD. 
Amendment delivery trucks will be weighed (randomly at the rate of 20 percent of 
trucks by amendment type) at the truck scale. 

3.0 EQUIPMENT 

The following equipment will be used to weigh the quantity of amendments or 
soil to be used for compost windrows at the Bioremediation FaCility. 

3.1 Truck Scale 

The truck scale is manufactured by Tennessee Scale Works Inc., and is a 
Weigh-Tronix model FCTS7010-100T truck scale system. The system is 
equipped with a WI-130 electronic indicator/control panel Which includes the 
following features: 

• Eighteen Operational Keys, 
• Eleven Operational AnnunCiators, 
• Eight digit, seven segment, 0.8 inch high LED display, 
• Three independently programmable units of measure, 
• Battery backup real time clock and RAM, 
• Self diagnostics, 
• Circuitry protection, and 
• Nema 4X enclosure. 

The system is designed to be self prompting utilizing the vehicle driver as the 
scale operator. All necessary information is keyed in by the driver and is 
transmitted to the remote printer located in the Bioremediation Facility office 
trailer. The system is provided with a ProxLink Radio Module and a LX-300 
printer. 

The ProxLink Radio Module is a small communication device that replaces 
cables with a wireless Radio Frequency (RF) technology. This allows the 
transmission and receiving of all scale data to the remote printer without the use 
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of wires. The receiving LX-300 printer is an Epson inkjet printer with Epson 
replacement parts and accessories. 

3.2 Semi-Tractor and Live-Bottom Trailer 

The semi-tractor is a Mack model 169CH613 truck. The live-bottom trailer is a 
Red River model HS 236 102. The trailer is 43 feet long and has a minimum 
capacity of 48 cubic yards. It has a conveyor floor which is capable of 
discharging material out the rear of the trailer. The tractor-trailer rig is used to 
transport soil to the composting facility as well as transport finished compost 
from the Bioremediation Facility. 

4:o PROCEDURE 

4.1 Placement 

The truck scale is placed at the entrance to the Bioremediation Facility on 
Highway (H)-161. 

4.2 Truck Scale Operation 

The truck scale operation will be utilized in monitoring both loaded and 
empty soil weights. NSWC Crane trucks and amendment delivery trucks 
already programmed into the truck scale memory are not required to re- 
weigh after unloading because tare weights will be known. 

4.2.1 Loaded Truck Ooeration 

1. Drive the semi-truck and trailer (or dump truck) onto the scale 
platform. 

2. 

3. 

4. 

5. 

Ensure all wheels are located on the truck scale weight platform. 

Press the “IN” button on the scale indicator. 

Enter the truck identification number, 

The indicator will display the inbound weight. Press any key to 
continue. 

6. The driver may now exit the scales and proceed to his/her 
destination (i.e., Bioremediation Facility, on-site landfill, excavation 
sites, or other areas directed by NSWC Crane EPD). 
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of wires. The receiving LX-300 printer is an Epson inkjet printer with Epson 
replacement parts and accessories. 

3.2 Semi-Tractor and Live-Bottom Trailer 

The semi-tractor is a Mack model 169CH613 truck. The live-bottom trailer is a 
Red River model HS 236102. The trailer is 43 feet long and has a minimum 
capacity of 48 cubic yards. It has a conveyor floor which is capable of 
discharging material out the rear of the trailer. The tractor-trailer rig is used to 
transport soil to the composting facility as well as transport finished compost 
from the Bioremediation Facility. 

4;0 PROCEDURE 

4.1 Placement 

The truck scale is placed at the entrance to the Bioremediation Facility on 
Highway (H)-161. 

4.2 Truck Scale Operation 

The truck scale operation will be utilized in monitoring both loaded and 
empty soil weights. NSWC Crane trucks and amendment delivery trucks 
already programmed into the truck scale memory are not required to re
weigh after unloading because tare weights will be known. 

4.2.1 Loaded Truck Operation 

1. Drive the semi-truck and trailer (or dump truck) onto the scale 
platform. 

2. Ensure all wheels are located on the truck scale weight platform. 

3. Press the "IN" button on the scale indicator. 

4. Enter the truck identification number. 

5. The indicator will display the inbound weight. Press any key to 
continue. 

6. The driver may now exit the scales and proceed to his/her 
destination (Le., Bioremediation Facility, on-site landfill, excavation 
sites, or other areas directed by NSWC Crane EPD). 
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4.2.2 Fmotv Truck Ooeration 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Drive the semi-truck and trailer onto scale platform. 

Ensure all wheels are located on the truck scale weight platform. 

Press the “OUT” button on the scale indicator. 

Enter the truck identification number. 

The indicator will display the gross, tare, and net weights. Press 
any key to continue. 

After the outbound process is completed, a ticket will be printed for 
the driver. 

The driver may now exit the truck scale for the outbound 
destination. 

4.3 Truck Scale Calibration 

Periodic maintenance and calibration will be performed as part of the 
purchased extended maintenance agreement. This function will be 
performed by: 

Indianapolis Scale Company 
7302 Kentucky Avenue 
Camby, Indiana 46113 

Phone: (317) 856-6606 
FAX: (317) 856-6655 
Contact: Jim Holbrook 

All necessary maintenance and calibration records will be provided to the 
Bioremediation Facility Operations Quality Control Supervisor for records 
retention at the facility. 

5.0 Record Keeping 

The Facility Operations Quality Control Supervisor shall maintain a listing 
of all Vehicle Identification numbers which coordinates with the Supplier 
names, or the Clean or Contamination Soil Trucks. Every time the scale 
is used, a scale ticket is produced at the printer in the facility, and stored 
with the daily log. 
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4.2.2 Empty Truck Operation 

1. Drive the semi·truck and trailer onto scale platform. 

2. Ensure all wheels are located on the truck scale weight platform. 

3. Press the "OUT" button on the scale indicator. 

4. Enter the truck identification number. 

5. The indicator will display the gross, tare, and net weights. Press 
any key to continue. 

6. After the outbound process is completed, a ticket will be printed for 
the driver. 

7. The driver may now exit the truck scale for the outbound 
destination. 

4.3 Truck Scale Calibration 

Periodic maintenance and calibration will be performed as part of the 
purchased extended maintenance agreement. This function will be 
performed by: 

Indianapolis Scale Company 
7302 Kentucky Avenue 
Camby, Indiana 46113 

Phone: 
FAX: 
Contact: 

(317) 856-6606 
(317) 856-6655 
Jim Holbrook 

All necessary maintenance and calibration records will be provided to the 
Bioremediation Facility Operations Quality Control Supervisor for records 
retention at the facility. 

5.0 Record Keeping 

The Facility Operations Quality Control Supervisor shall maintain a listing 
of all Vehicle Identification numbers which coordinates with the Supplier 
names, or the Clean or Contamination Soil Trucks. Every time the scale 
is used, a scale ticket is produced at the printer in the facility, and stored 
with the daily log. 
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The scale tickets identify the following information: 

. Date, 

. Time, 

. Vehicle Number, 

. Gross Weight, 

. Tare Weight, and 

. Net Weight. 

An example of the truck scale ticket is attached as Figure 1. 

- 

NSWCCRANE 
SOILS BIOREMEOIATION FACILITY 
FULL-SCALE OPERATIONAL PLAN 

FIELD SOP: 2.0 
TITLE: TRUCK SCALE OPERATION 

The scale tickets identify the following information: 

0 Date, 
0 Time, 
0 Vehicle Number, 
0 Gross Weight, 
0 Tare Weight, and 
0 Net Weight. 

An example of the truck scale ticket is attached as Figure 1. 
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SOP 2.0 FIGURE 1 
TRUCK SCALE TICKET 

*** 

Date : 01-23-98 
Time : 15~02~46 
Vehicle : 2 

Gross Wt: 65740 lb 
Tare Wt : 31820 lb 
----__-----~-~----- ------------------- 
Net Wt : 33920 lb 
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SOP 2.0 FIGURE 1 
TRUCK SCALE TICKET 

Date 
Time 
Vehicle 

* * * 
. 01-23-98 

15:02:46 
2 

Gross Wt: 65740 lb 
Tare Wt: 31820 lb 
--------------------------------------
Net Wt 33920 lb 
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1 .O PURPOSE 

This procedure describes the methods which will be used to combine and mix 
amendments in the proper proportions for full-scale operations at the 
Bioremediation Facility. 

2.0 SCOPE 

This procedure applies to the Naval Surface Warfare Center, Crane, Indiana site 
for Bioremediation Facility full-scale operations. 

3.0 EQUIPMENT 

The following equipment will be used to combine and mix the compost 
amendments in the prescribed proportions for full-scale operations: 

3.1 Farm Tractor 

The Farm Tractor is a John Deer model 7710. The tractor is used to power the 
power takeoff (PTO) grinder/mixer and to transport the grinder/mixer to and from 
the compost buildings. 

3.2 Grinder/Mixer 

The grinder/mixer is a Supreme model 700. The grinder/mixer is a 700 cubic 
foot capacity tub grinder commonly used in agricultural applications to blend and 
discharge livestock feed into feeding troughs. It has built in scales that provide a 
digital readout to the nearest ten pounds. It will be used to weigh amendments 
as they are being added to proportion the blend, and to chop and mix the 
amendment mixture. 

3.3 Center Pivot Wheel Loader 

The Center Pivot Wheel Loader is a Caterpillar model 966F. It is equipped with 
a 6.0 cubic yard bucket. This loader will be used to load amendments into the 
grinder/mixer. 

4.0 SAFETY AND HEALTH PRECAUTIONS AND CONTROLS 

1. Use Modified Level D PPE (per the SSHP, Appendix A) including 
disposable dust masks when off loading, grinding, and loading 
amendments. Hearing protection is required within 15 feet of operating 
equipment. 

2. Maintain clear distance of approximately 15 feet and wear high vrsrbrlrty 
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This procedure describes the methods which will be used to combine and mix 
amendments in the proper proportions for full-scale operations at the 
Bioremediation Facility. 

2.0 SCOPE 

This procedure applies to the Naval Surface Warfare Center, Crane, Indiana site 
for Bioremediation Facility full-scale operations. 

3.0 EQUIPMENT 

The following equipment will be used to combine and mix the compost 
amendments in the prescribed proportions for full-scale operations: 

3.1 Farm Tractor 

The Farm Tractor is a John Deer model 7710. The tractor is used to power the 
power takeoff (PTO) grinder/mixer and to transport the grinder/mixer to and from 
the compost buildings. 

3.2 Grinder/Mixer 

The grinder/mixer is a Supreme model 700. The grinder/mixer is a 700 cubic 
foot capacity tub grinder commonly used in agricultural applications to blend and 
discharge livestock feed into feeding troughs. It has built in scales that provide a 
digital readout to the nearest ten pounds. It will be used to weigh amendments 
as they are being added to proportion the blend, and to chop and mix the 
amendment mixture. 

3.3 Center Pivot Wheel Loader 

The Center Pivot Wheel Loader is a Caterpillar model 966F. It is equipped with 
a 6.0 cubic yard bucket. This loader will be used to load amendments into the 
grinder/mixer. 

4.0 SAFETY AND HEALTH PRECAUTIONS AND CONTROLS 

1. Use Modified Level D PPE (per the SSHP, Appendix A) including 
disposable dust masks when off loading, grinding, and loading 
amendments. Hearing protection is required within 15 feet of operating 
equipment. 

2. Maintain clear distance of approximately 15 feet and wear high visibility 
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vest when working in a moving machinery path. Stay in equipment 
operators line-of-sight. 

3. Ensure all rotating equipment guards are in place and functional prior to 
equipment operation. 

4. Lock out and tag out power to the PTO when removing any remaining 
material from the grinder/mixer using a broom or brush. At no time should 
a person reach into the bin or enter the bin of the grinder/mixer unless the 
unit is locked out and tagged out from the PTO drive coupling. 

5.0 PROCEDURE 

The amendment mixtures will normally be generated within the same work day 
that the soil addition is performed. However, the amendment mixtures may be 
generated no more than two days in advance of the soil addition. 

The full-scale recipe will be per Section 1.4 of the Full-Scale Operational Plan, 

The amendments will be combined in 15 cubic yard batches. Figure 1 is a 
spreadsheet showing the required volume of each amendment required per 
batch, the estimated weight, % carbon, % nitrogen, the C:N ratio, the cost per 
ton, and the unit cost per cubic yard for Mix 3, Mix 7a, and Mix 7b at 25% soil 
loading. The Figure 1 will be revised if 30% soil loading is approved by the U.S. 
Navy and the U.S. EPA. An addendum to this SOP will be issued for approval 
before using 30% soil loading. 

5.1 Zero Balance the Scales 

The scales of the grinder/mixer must be zero balanced prior to each use. This is 
accomplished as follows: 

1. Remove any remaining material from the grinder/mixer using a broom 
or brush. 

2. Press the [ON] key on the scale display, 

3. Press the [NET/GROSS] key and within three seconds, 

4. Press the [ZERO] key. 

5. “ZERO” will be displayed to indicate zero balancing is complete. 
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vest when working in a moving machinery path. Stay in equipment 
operators line-of-sight. 

3. Ensure all rotating equipment guards are in place and functional prior to 
equipment operation. 

4. Lock out and tag out power to the PTO when removing any remaining 
material from the grinder/mixer using a broom or brush. At no time should 
a person reach into the bin or enter the bin of the grinder/mixer unless the 
unit is locked out and tagged out from the PTO drive coupling. 

5.0 PROCEDURE 

The amendment mixtures will normally be generated within the same work day 
that the soil addition is performed. However, the amendment mixtures may be 
generated no more than two days in advance of the soil addition. 

The full-scale recipe will be per Section 1.4 of the Full-Scale Operational Plan. 

The amendments will be combined in 15 cubic yard batches. Figure 1 is a 
spreadsheet showing the required volume of each amendment required per 
batch, the estimated weight, % carbon, % nitrogen, the C:N ratio, the cost per 
ton, and the unit cost per cubic yard for Mix 3, Mix 7a,and Mix 7b at 25% soil 
loading. The Figure 1 will be revised if 30% soil loading is approved by the U.S. 
Navy and the U.S. EPA. An addendum to this SOP will be issued for approval 
before using 30% soil loading. 

5.1 Zero Balance the Scales 

The scales of the grinder/mixer must be zero balanced prior to each use. This is 
accomplished as follows: 

1. Remove any remaining material from the grinder/mixer using a broom 
or brush. 

2. Press the [ON] key on the scale display. 

3. Press the [NET/GROSS] key and within three seconds, 

4. Press the [ZERO] key. 

5. "ZERO" will be displayed to indicate zero balancing is complete. 
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5.2 Loading Amendments 

The bulking agents should be loaded first (e.g., straw, alfalfa, and wood chips). 
The manures should be loaded next to provide improved mixing. After zero 
balancing the scales, as described above, the amendments shall be loaded into 
the grinder/mixer as follows: 

1. 

2. 

Activate the mixer drive to begin mixing. 

Load the first amendment via the center pivot loader from the 
amendment storage bin and gradually dump into the grinder/mixer 
until the desired volume is added. Record the volume and actual weight 
on the appropriate Record of Recipe form (Figures 2a, 2b, and 2c) for that 
batch. 

3. Press the [TARE] key on the scale display to establish a temporary 
zero point. 

4. 

5. 

Press the [NET/GROSS] key to select NET mode. 

Load the desired volume of the second amendment in a similar fashion. 
Record the actual volume and weight on the appropriate Record of Recipe 
form (Figures 2a, 2b, and 2c) for that batch. 

6. Repeat steps 2,3 and 4 for each additional amendment to be added. 

5.3 Blending of Amendments 

Once all amendments for that batch have been loaded into the grinder/mixer, the 
mixer continues to chop and blend the amendment mixture as the grinder/mixer 
is pulled to the composting building by the farm tractor. Each load shall be 
blended for a minimum of ten minutes. The blended amendment batch will be 
unloaded as described in Field SOP 4.0. 
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The bulking agents should be loaded first (e.g., straw, alfalfa, and wood chips). 
The manures should be loaded next to provide improved mixing. After zero 
balancing the scales, as described above, the amendments shall be loaded into 
the grinder/mixer as follows: 

1. Activate the mixer drive to begin mixing. 

2. Load the first amendment via the center pivot loader from the 
amendment storage bin and gradually dump into the grinder/mixer 
until the desired volume is added. Record the volume and actual weight 
on the appropriate Record of Recipe form (Figures 2a, 2b, and 2c) for that 
batch. 

3. Press the [TARE] key on the scale display to establish a temporary 
zero point. 

4. Press the [NET/GROSS] key to select NET mode. 

5. Load the desired volume of the second amendment in a similar fashion. 
Record the actual volume and weight on the appropriate Record of Recipe 
form (Figures 2a, 2b, and 2c) for that batch. 

6. Repeat steps 2, 3 and 4 for each additional amendment to be added. 

5.3 Blending of Amendments 

Once all amendments for that batch have been loaded into the grinder/mixer, the 
mixer continues to chop and blend the amendment mixture as the grinder/mixer 
is pulled to the composting building by the farm tractor. Each load shall be 
blended for a minimum of ten minutes. The blended amendment batch will be 
unloaded as described in Field SOP 4.0. 
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SOP 3.0 FIGURE 2a 

RECORD OF RECIPE (MIX NO. 78) 
Windrow # PERFORMED BY: Building # 

II DATE: I I INSPECTED BY: 
II 

Design Quantity: Chicken Manure CY Pounds 
Straw CY Pounds 
Soil CY Pounds 

SOP 3.0 FIGURE 2a 

RECORD OF RECIPE (MIX NO. 78) 
Building # Windrow # PERFORMED BY: 

DATE: I I INSPECTED BY: 

Design Quantity: Chicken Manure CY Pounds 
Straw CY Pounds 
Soil CY Pounds 

CHICKEN MANURE STRAW SOIL TOTAL 
Batch ACTUAL QUANTITY 
Number Supplier: Supplier: 

cubic pounds cubic yards pounds cubic pounds cubic pounds 
yards yards yards 

Total 

I Comments: 

I 



SOP 3.0 FIGURE 2b 

Building # 
RECORD OF RECIPE (MIX NO. 7A) 

Windrow # PERFORMED BY: 

INSPECTED BY: 

Design Quantity: Chicken Manure CY Pounds 

SOP 3.0 FIGURE 2b 

RECORD OF RECIPE (MIX NO. 7A) 
Building # Windrow # PERFORMED BY: 

DATE: I I INSPECTED BY: 

Design Quantity: Chicken Manure CY Pounds 
Straw CY Pounds 
Soil CY Pounds 

CHICKEN MANURE STRAW SOIL TOTAL 
Batch ACTUAL QUANTITY 
Number Supplier: Supplier: 

cubic pounds cubic yards pounds cubic pounds cubic pounds 
yards yards yards 

Total 

Comments: 



SOP 3.0 FIGURE 2c 

RECORD OF RECIPE (MIX NO. 3) 
Building # Windrow # PERFORMED BY: 

DATE: I I INSPECTED BY: 

Design Quantity: Alfalfa CY Pounds 
Turkey M;rnur~! -..-.- f!V -. PnllnrlP . -......- 
Wood Chips CY Pounds 
Soil CY Pounds 

ALFALFA TURKEY MANURE TURKEY MANURE WOOD CHIPS WOODCHIPS 
Batch 
Number Supplier: Supplier: Supplier: 

cubic cubic pounds cubic pounds cubic pounds cubic pounds 

SOP 3.0 FIGURE 2c 

RECORD OF RECIPE (MIX NO.3) 
Building # Windrow # PERFORMED BY: 

DATE: I I INSPECTED BY: 

Design Quantity: Alfalfa CY Pounds 
Turkey Manure CY Pounds 
Wood Chips CY Pounds 
Soil CY Pounds 

ALFALFA TURKEY MANURE WOOD CHIPS SOIL TOTAL 
Batch ACTUAL 
Number Supplier: Supplier: Supplier: QUANTITY 

cubic pounds cubic pounds cubic pounds cubic pounds cubic pounds 
yards yards yards yards yards 

Total 

Comments: 
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FIELD SOP: 4.0 
TITLE: LOADING OF AMENDMENTS INTO WINDROWS 

1.0 PURPOSE 

This procedure describes the methods which will be used to load amendment 
blends into windrow configurations for full-scale operations. 

2.0 SCOPE 

This procedure applies to the Naval Surface Warfare Center, Crane, Indiana site 
for Bioremediation Facility full-scale operations. 

3.0 EQUIPMENT 

The following equipment will be used to transport amendment blends to the 
composting buildings and load the blends into a windrow configuration for full- 
scale operations: 

3.1 Farm Tractor 

The Farm Tractor is a John Deere model 7710. The tractor is used to power the 
power takeoff (PTO) grinder/mixer and to transport the grinder/mixer to and from 
the compost buildings. 

3.2 Grinder/Mixer 

The grinder/mixer is a Supreme model 700. The grinder/mixer is a 700 cubic 
foot capacity tub grinder commonly used in agricultural applications to blend and 
discharge livestock feed into feeding troughs, It has built in scales that provide a 
digital readout to the nearest ten pounds. It will be used to grind, mix, and weigh 
amendments as they are being added to proportion the blend. 

3.3 Windrow Turner 

The windrow turner is a Scarab model 20HYD450. This is a specialized piece of 
equipment designed to turn, mix and aerate a 20 foot wide windrow with a 
maximum height of 7 feet. 

4.0 SAFETY AND HEALTH PRECAUTIONS AND CONTROLS 

1. Use Modified Level D PPE (per the SSHP, Appendix A) including 
disposable dust masks when off loading, grinding, and loading 
amendments. Hearing protection is required within 15 feet of operating 
equipment. 

2. Maintain clear distance of approximately 15 feet and wear high vrsrbrlrty 
vest when working within the moving machinery path, Stay in equipment 
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This procedure describes the methods which will be used to load amendment 
blends into windrow configurations for full-scale operations. 

2.0 SCOPE 

This procedure applies to the Naval Surface Warfare Center, Crane, Indiana site 
for Bioremediation Facility full-scale operations. 

3.0 EQUIPMENT 

The following equipment will be used to transport amendment blends to the 
composting buildings and load the blends into a windrow configuration for full
scale operations: 

3.1 Farm Tractor 

The Farm Tractor is a John Deere model 7710. The tractor is used to power the 
power takeoff (PTO) grinder/mixer and to transport the grinder/mixer to and from 
the compost buildings. 

3.2 Grinder/Mixer 

The grinder/mixer is a Supreme model 700. The grinder/mixer is a 700 cubic 
foot capacity tub grinder commonly used in agricultural applications to blend and 
discharge livestock feed into feeding troughs. It has built in scales that provide a 
digital readout to the nearest ten pounds. It will be used to grind, mix, and weigh 
amendments as they are being added to proportion the blend. 

3.3 Windrow Turner 

The windrow turner is a Scarab model 20HYD450. This is a specialized piece of 
equipment designed to turn, mix and aerate a 20 foot wide windrow with a 
maximum height of 7 feet. 

4.0 SAFETY AND HEALTH PRECAUTIONS AND CONTROLS 

1. Use Modified Level D PPE (per the SSHP, Appendix A) including 
disposable dust masks when off loading, grinding, and loading 
amendments. Hearing protection is required within 15 feet of operating 
equipment. 

2. Maintain clear distance of approximately 15 feet and wear high visibility 
vest when working within the moving machinery path. Stay in equipment 
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operators line-of-sight. 

3. Ensure all rotating equipment guards are in place and functional prior to 
equipment operation. 

4. Lock out and tag out power to the PTO when removing any remaining 
material from the grinder/mixer using a broom or brush. At no time should 
a person reach into the bin or enter the bin of the grinder/mixer unless the 
unit is locked out and tagged out from the PTO drive coupling. 

5. All personnel shall maintain minimum 30 feet clearance from the front or 
rear of the windrow turner during turning of the windrows. 

5.0 PROCEDURE 

The amendments for the full-scale recipe will be combined in multiple batches as 
described in Field SOP 3.0. Figure 1 provides the windrow formation 
dimensions. 

5.1 Building Windrow 

The amendment portion of the each windrow will be constructed as follows: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

6 

9. 

Transport the first batch of amendment blend from amendment storage 
area to the composting building via the tractor pulled grinder/mixer. 
Position the grinder/mixer in the building at approximately column line 2 
and begin discharging the amendment blend through the side mounted 
discharge conveyor to form the outer-most windrow first as shown on 
drawing P-100 found in Appendix C of the Full-Scale Operational Plan, 
Continue discharging and begin traveling forward as the pile builds to a 
height of approximately six feet to maintain a long row of this height. 
Once a batch is unloaded, return to the amendment storage area for 
another batch. 
Discharge the next batch, starting where the previous batch left off 
continuing to build a long windrow approximately six feet high. 
Repeat steps 4 and 5 until the first row of the desired length of windrow is 
formed. 
Move the grinder/mixer adjacent to the start of the first row and begin 
discharging the balance of the second row into another six feet high pile 
such that it overlaps the first by about three feet, yielding a combined 
width of 18 to 20 feet. 
Once the next batch is unloaded, return to the amendment storage area 
for another batch. 
Discharge the next batch, starting where the previous batch left off, and 
so on until the entire length of amendment windrow is complete. 
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3. Ensure all rotating equipment guards are in place and functional prior to 
equipment operation. 

4. Lock out and tag out power to the PTO when removing any remaining 
material from the grinder/mixer using a broom or brush. At no time should 
a person reach into the bin or enter the bin of the grinder/mixer unless the 
unit is locked out and tagged out from the PTO drive coupling. 

5. All personnel shall maintain minimum 30 feet clearance from the front or 
rear of the windrow turner during turning of the windrows. 

5.0 PROCEDURE 

The amendments for the full-scale recipe will be combined in multiple batches as 
described in Field SOP 3.0. Figure 1 provides the windrow formation 
dimensions. 

5.1 Building Windrow 

The amendment portion of the each windrow will be constructed as follows: 

1. Transport the first batch of amendment blend from amendment storage 
area to the composting building via the tractor pulled grinder/mixer. 

2. Position the grinder/mixer in the building at approximately column line 2 
and begin discharging the amendment blend through the side mounted 
discharge conveyor to form the outer-most windrow first as shown on 
drawing P-1 00 found in Appendix C of the Full-Scale Operational Plan. 

3. Continue discharging and begin traveling forward as the pile builds to a 
height of approximately six feet to maintain a long row of this height. 

4. Once a batch is unloaded, return to the amendment storage area for 
another batch. 

5. Discharge the next batch, starting where the previous batch left off 
continuing to build a long windrow approximately six feet high. 

6. Repeat steps 4 and 5 until the first row of the desired length of windrow is 
formed. 

7. Move the grinder/mixer adjacent to the start of the first row and begin 
discharging the balance of the second row into another six feet high pile 
such that it overlaps the first by about three feet, yielding a combined 
width of 18 to 20 feet. 

8 Once the next batch is unloaded, return to the amendment storage area 
for another batch. 

9. Discharge the next batch, starting where the previous batch left off, and 
so on until the entire length of amendment windrow is complete. 
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10. Remove any remaining material from the grinder/mixer using a broom or 
brush. 

5.2 Shaping Amendment Portion of Windrow 

Once the amendments have been loaded into the two overlapping piles, the 
windrow will be shaped by the windrow turner. This will be accomplished by 
turning the amendments with the discharge flap on the back of the windrow 
turner adjusted to produce a single windrow approximately 4 feet 6 inches tall. 
The resulting windrow will be approximately 20 feet wide at the base. Any 
miscellaneous amendment material disbursed during windrow formation will be 
collected and returned to its originating pile. The collection and floor cleaning will 
be performed using the skid steer loader as well as manual shovels and brooms. 
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10. Remove any remaining material from the grinder/mixer using a broom or 
brush. 

5.2 Shaping Amendment Portion of Windrow 

Once the amendments have been loaded into the two overlapping piles, the 
windrow will be shaped by the windrow turner. This will be accomplished by 
turning the amendments with the discharge flap on the back of the windrow 
turner adjusted to produce a single windrow approximately 4 feet 6 inches tall. 
The resulting windrow will be approximately 20 feet wide at the base. Any 
miscellaneous amendment material disbursed during windrow formation will be 
collected and returned to its originating pile. The collection and floor cleaning will 
be performed using the skid steer loader as well as manual shovels and brooms. 
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1.0 PURPOSE 

This procedure describes the methods which will be used to transport soil to the 
composting facility and load the soil into windrows for full-scale operations. 

2.0 SCOPE 

This procedure applies to the Naval Surface Warfare Center, Crane, Indiana site 
for Bioremediation Facility full-scale operations. 

3.0 EQUIPMENT 

The following equipment will be used to transport soil to the composting buildings 
and convey the soil to windrows for full-scale operations: 

3.1 Semi-Tractor and Live-Bottom Trailer 

The semi-tractor is a Mack model 169CH613. The live-bottom trailer is a Red 
River model HS 236 102. The trailer is 43 feet long and has a minimum capacity 
of 48 cubic yards. It has a conveyor floor which is capable of discharging 
material out the rear of the trailer. The tractor-trailer rig will be used to transport 
soil to the composting facility. 

3.2 Hopper/Conveyor 

The Hopper/Conveyor is a specially designed piece of equipment that will be 
used to convey soil from the live-bottom trailer to the windrows. The unit 
attaches to the rear of the trailer via two swivel hooks and latches. The conveyor 
is self powered by a diesel engine mounted on the unit, Soil from the live-bottom 
trailer is discharged into a hopper on the Hopper/Conveyor and is then conveyed 
to the center of the windrow off the right side of the unit. 

4.0 SAFETY AND HEALTH PRECAUTIONS AND CONTROLS 

1. Follow explosives handling procedures as required by NSWC Crane 
Safety Department. 

2. Use modified Level D PPE (per the SSHP, Appendix A) when off-loading 
contaminated soils into windrows and Modified Level D for set-up and 
preparation tasks associated with off-loading. Hearing protection may be 
required based on results of sound level surveys. 

3. Maintain clear distance of approximately 15 feet and wear high vtsrbrlrty 
vest when working around moving machinery. Stay in equipment 
operators line-of-sight. 
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This procedure describes the methods which will be used to transport soil to the 
composting facility and load the soil into windrows for full-scale operations. 

2.0 SCOPE 

This procedure applies to the Naval Surface Warfare Center, Crane, Indiana site 
for Bioremediation Facility full-scale operations. 

3.0 EQUIPMENT 

The following equipment will be used to transport soil to the composting buildings 
and convey the soil to windrows for full-scale operations: 

3.1 Semi-Tractor and Live-Bottom Trailer 

The semi-tractor is a Mack model 169CH613. The live-bottom trailer is a Red 
River model HS 236 102. The trailer is 43 feet long and has a minimum capacity 
of 48 cubic yards. It has a conveyor floor which is capable of discharging 
material out the rear of the trailer. The tractor-trailer rig will be used to transport 
soil to the composting facility. 

3.2 Hopper/Conveyor 

The Hopper/Conveyor is a specially designed piece of equipment that will be 
used to convey soil from the live-bottom trailer to the windrows. The unit 
attaches to the rear of the trailer via two swivel hooks and latches. The conveyor 
is self powered by a diesel engine mounted on the unit. Soil from the live-bottom 
trailer is discharged into a hopper on the Hopper/Conveyor and is then conveyed 
to the center of the windrow off the right side of the unit. 

4.0 SAFETY AND HEALTH PRECAUTIONS AND CONTROLS 

1. Follow explosives handling procedures as required by NSWC Crane 
Safety Department. 

2. Use modified Level D PPE (per the SSHP, Appendix A) when off-loading 
contaminated soils into windrows and Modified Level D for set-up and 
preparation tasks associated with off-loading. Hearing protection may be 
required based on results of sound level surveys. 

3. Maintain clear distance of approximately 15 feet and wear high visibility 
vest when working around moving machinery. Stay in equipment 
operators line-of-sight. 
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4. Ensure all rotating equipment guards are in place and functional prior to 
equipment operation. 

5.0 PROCEDURE 

Soil will be excavated from the excavation areas and screened as specified in 
the Soil Excavation Plan, Appendix E. 

5.1 Transporting Soil 

Screened soil will be transported from the excavation areas or from stockpile at 
the Bioremediation Facility building using the semi-tractor and live-bottom trailer. 

. Soil at NSWC Crane averages 1 .l tons per cubic yard. The empty weight of 
each tractor-trailer rig is approximately 16.3 tons, Loaded with 15 cubic yards of 
soil (16.5 tons), the total load of 32.8 tons will not exceed the 36 ton capacity 
limit of two bridges on the NSWC Crane base. Transportation route from the 
excavation sites to the composting facility is shown in the Soil Excavation Plan, 
Appendix E. Prior to leaving the composting facility, the exterior of the tractor- 
trailer rig will be decontaminated at the equipment decontamination facility 
located at the composting facility exit as discussed in Field SOP 7.0. 

Screened soil may be transported and stockpiled in one of the buildings at the 
Bioremediation Facility, if necessary with approval of NSWC Crane EPD. 
Stockpiled soil will be covered to prevent dust from emminating. 

5.2 Loading Soil into Windrows 

The general sequence of activities for loading soil into the windrows is as follows: 

1. The semi-tractor trailer rig loaded with soil arrives at the windrow and the 
volume and weight of soil is recorded on the Record of Recipe form (See 
Field SOP 3.0). At this time, the Record of Recipe form has already been 
partially completed during the amendment proportioning and mixing 
procedure, Field SOP 3.0. 

2. 

3. 

The semi-tractor trailer enters the compost building. 

The Hopper/Conveyor is connected to the rear of the semi-tractor trailer 
via two swivel hooks and latches. 

4. Once positioned to the left of the first amendment pile, the engine of 
the Hopper/Conveyor will be started. 

5. Next the bottom flap at the rear of the trailer will be opened to a minimum 
of six inches. 
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4. Ensure all rotating equipment guards are in place and functional prior to 
equipment operation. 

5.0 PROCEDURE 

Soil will be excavated from the excavation areas and screened as specified in 
the Soil Excavation Plan, Appendix E. 

5.1 Transporting Soil 

Screened soil will be transported from the excavation areas or from stockpile at 
the Bioremediation Facility building using the semi-tractor and live-bottom trailer. 
Soil at NSWC Crane averages 1.1 tons per cubic yard. The empty weight of 
each tractor-trailer rig is approximately 16.3 tons. Loaded with 15 cubic yards of 
soil (16.5 tons), the total load of 32.8 tons will not exceed the 36 ton capacity 
limit of two bridges on the NSWC Crane base. Transportation route from the 
excavation sites to the composting facility is shown in the Soil Excavation Plan, 
Appendix E. Prior to leaving the composting facility, the exterior of the tractor
trailer rig will be decontaminated at the equipment decontamination facility 
located at the composting facility exit as discussed in Field SOP 7.0. 

Screened soil may be transported and stockpiled in one of the buildings at the 
Bioremediation Facility, if necessary with approval of NSWC Crane EPD. 
Stockpiled soil will be covered to prevent dust from emminating. 

5.2 Loading Soil into Windrows 

The general sequence of activities for loading soil into the windrows is as follows: 

1. The semi-tractor trailer rig loaded with soil arrives at the windrow and the 
volume and weight of soil is recorded on the Record of Recipe form (See 
Field SOP 3.0). At this time, the Record of Recipe form has already been 
partially completed during the amendment proportioning and mixing 
procedure, Field SOP 3.0. 

2. The semi-tractor trailer enters the compost building. 

3. The Hopper/Conveyor is connected to the rear of the semi-tractor trailer 
via two swivel hooks and latches. 

4. Once positioned to the left of the first amendment pile, the engine of 
the Hopper/Conveyor will be started. 

5. Next the bottom flap at the rear of the trailer will be opened to a minimum 
of six inches. 
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6. 

7. 

8. 

9. 

IO. 

11. 

12. 

Then the trailer and Hopper/Conveyor will be activated. Soil will begin 
discharging into the Hopper/Conveyor and onto the amendment windrow. 
Care should be taken not to transfer excess soil onto the 
Hopper/Conveyor and causing a Hopper/Conveyor overload. The speed 
of the Hopper/Conveyor should always be slightly faster than the trailer 
discharge conveyor. 

As the soil begins to pile up about two feet above the top of the 
amendments, the tractor-trailer will be driven forward at a slow rate of 
speed such that a uniform two feet high pile of soil is maintained until the 
trailer is emptied. Refer to Figure 1 of Field SOP 4.0 for windrow 
formation dimensions. 

If the trailer is emptied prior to reaching the end of the windrow, another 
trailer of soil will begin discharging where the previous trailer emptied. 
This process will continue until the entire length of windrow has been 
brought to the proper height with soil. 

Once the trailer is emptied, the conveyor will be disconnected and the 
tractor-trailer will proceed to the vehicle decontamination facility if leaving 
the Bioremediation Facility. 

The exterior of the tractor-trailer will be decontaminated prior to exiting the 
facility. 

The tractor-trailer will return for another load of soil. 

This process will be repeated until all windrows have been loaded with 
soil. 

Drawings P-102 and P-103 in Appendix C of this Full-Scale Operational Plan 
provide the travel path for loading soil into the windrows. 
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6. Then the trailer and Hopper/Conveyor will be activated. Soil will begin 
discharging into the Hopper/Conveyor and onto the amendment windrow. 
Care should be taken not to transfer excess soil onto the 
Hopper/Conveyor and causing a Hopper/Conveyor overload. The speed 
of the Hopper/Conveyor should always be slightly faster than the trailer 
discharge conveyor. 

7. As the soil begins to pile up about two feet above the top of the 
amendments, the tractor-trailer will be driven forward at a slow rate of 
speed such that a uniform two feet high pile of soil is maintained until the 
trailer is emptied. Refer to Figure 1 of Field SOP 4.0 for windrow 
formation dimensions. 

8. If the trailer is emptied prior to reaching the end of the windrow, another 
trailer of soil will begin discharging where the previous trailer emptied. 
This process will continue until the entire length of windrow has been 
brought to the proper height with soil. 

9. Once the trailer is emptied, the conveyor will be disconnected and the 
tractor-trailer will proceed to the vehicle decontamination facility if leaving 
the Bioremediation Facility. 

10. The exterior of the tractor-trailer will be decontaminated prior to exiting the 
facility. 

11. The tractor-trailer will return for another load of soil. 

12. This process will be repeated until all windrows have been loaded with 
soil. 

Drawings P-102 and P-103 in Appendix C of this Full-Scale Operational Plan 
provide the travel path for loading soil into the windrows. 
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1.0 PURPOSE 

This procedure describes the methods which will be used to turn full-scale 
windrows and add water to adjust moisture content. 

2.0 SCOPE 

This procedure applies to the Naval Surface Warfare Center, Crane, Indiana site 
for Bioremediation Facility full-scale operations. 

3.0 EQUIPMENT 

The following equipment will be used to turn full-scale windrows and add water to 
adjust moisture content of the compost windrows: 

3.1 Windrow Turner 

The Windrow Turner is a Scarab model 20HYD450. This is a specialized piece 
of equipment designed to turn, mix and aerate a twenty-foot wide windrow with a 
maximum height of seven feet. It is equipped with a 600-gallon tank and spray 
nozzles to add moisture to windrows during the turning process. 

3.2 Mobile Water Tank 

The Mobile Water Tank is a 1,100 gallon capacity, trailer mounted poly tank. It is 
equipped with a five horse power gasoline powered discharge pump with a two- 
inch discharge. It can be pulled by a farm tractor, one-ton pick-up truck or other 
comparable equipment. 

3.3 Portable Transfer Pump 

The Portable Transfer Pump is a five horse power gasoline powered pump with a 
two-inch semi-rigid suction pipe and a two-inch flexible discharge hose. 

4.0 SAFETY AND HEALTH PRECAUTIONS AND CONTROLS 

1. Follow explosives handling procedures as required by the NSWC Crane 
Safety Department. 

2. Use modified Level D PPE per the SSHP, Appendix A. Personnel shall 
avoid direct contact with contaminated soil as much as possible. Hearing 
protection is required within 15 feet of the equipment. 

3. Maintain clear distance of approximately 15 feet and wear high vrsrbrlrty 
vest when working around moving machinery. Stay in equipment 
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This procedure describes the methods which will be used to turn full-scale 
windrows and add water to adjust moisture content. 

2.0 SCOPE 

This procedure applies to the Naval Surface Warfare Center, Crane, Indiana site 
for Bioremediation Facility full-scale operations. 

3.0 EQUIPMENT 

The following equipment will be used to turn full-scale windrows and add water to 
adjust moisture content of the compost windrows: 

3.1 Windrow Turner 

The Windrow Turner is a Scarab model 20HYD450. This is a specialized piece 
of equipment designed to turn, mix and aerate a twenty-foot wide windrow with a 
maximum height of seven feet. It is equipped with a 600-gallon tank and spray 
nozzles to add moisture to windrows during the turning process. 

3.2 Mobile Water Tank 

The Mobile Water Tank is a 1,100 gallon capacity, trailer mounted poly tank. It is 
equipped with a five horse power gasoline powered discharge pump with a two
inch discharge. It can be pulled by a farm tractor, one-ton pick-up truck or other 
comparable equipment. 

3.3 Portable Transfer Pump 

The Portable Transfer Pump is a five horse power gasoline powered pump with a 
two-inch semi-rigid suction pipe and a two-inch flexible discharge hose. 

4.0 SAFETY AND HEALTH PRECAUTIONS AND CONTROLS 

1. Follow explosives handling procedures as required by the NSWC Crane 
Safety Department. 

2. Use modified Level D PPE per the SSHP, Appendix A. Personnel shall 
avoid direct contact with contaminated soil as much as possible. Hearing 
protection is required within 15 feet of the equipment. 

3. Maintain clear distance of approximately 15 feet and wear high visibility 
vest when working around moving machinery. Stay in equipment 
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operators line-of-sight. Ensure back-up alarms are operational on 
equipment. 

4. Ensure all rotating equipment guards are in place and functional prior to 
equipment operation. 

5. All personnel shall maintain minimum 30 feet clearance from in the front 
or rear of the windrow turner during turning of the windrows. 

6. 

7. 

Operate Windrow Turner with cab door closed and latched in position. 

Use lockout controls on Windrow Turner when cleaning the flaps and 
drum during windrow turning activities. 

5.0 PROCEDURE 

Turning frequency may be adjusted at the direction of the Operations Manager, 
with concurrence of the NSWC Crane EPD. WIndrows will be turned after water 
addition or if temperatures exceed 70°C and if excess moisture is present. 

5.1 Windrow Turning 

Each windrow will be turned daily after pre-turn monitoring of the windrow is 
complete, however, specific process conditions may occur which require 
additional turning events. 

5.1 .I Additional Turning Requirements 

1. If the moisture content is within the required range and the temperature at 
any monitoring location in the compost pile exceeds 70°C then windrow 
turning will be performed within 6 hours in order to provide aeration and 
cooling. Temperatures greater than 60°C may be detrimental to microbial 
growth and explosives degradation will be reduced. 

2. If the moisture content is above 60% maximum WHC, and the windrow 
temperature is below 45”C, then keep turning the windrow to provide 
aeration and drive off excess moisture. 

3. If moisture content is within the acceptable range, and the windrow 
temperatures are falling, and the oxygen content is below 5%, then a 
second windrow turning event will be performed within the same day. 

4. If, after thorough turning, the oxygen content is still below 5%, and 
temperatures are below 40 degrees C, and target levels of TNT, HMX, 
and RDX are not being degraded then the windrow may be considered 
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operators line-of-sight. Ensure back-up alarms are operational on 
equipment. 

4. Ensure all rotating equipment guards are in place and functional prior to 
equipment operation. 

5. All personnel shall maintain minimum 30 feet clearance from in the front 
or rear of the windrow turner during turning of the windrows. 

6. Operate Windrow Turner with cab door closed and latched in position. 

7. Use lockout controls on Windrow Turner when cleaning the flaps and 
drum during windrow turning activities. 

5.0 PROCEDURE 

Turning frequency may be adjusted at the direction of the Operations Manager, 
with concurrence of the NSWe Crane EPD. Windrows will be turned after water 
addition or if temperatures exceed 70°C and if excess moisture is present. 

5.1 Windrow Turning 

Each windrow will be turned daily after pre-turn monitoring of the windrow is 
complete, however, specific process conditions may occur which require 
additional turning events. 

5.1.1 Additional Turning Requirements 

1. If the moisture content is within the required range and the temperature at 
any monitoring location in the compost pile exceeds 70°C, then windrow 
turning will be performed within 6 hours in order to provide aeration and 
cooling. Temperatures greater than 60°C may be detrimental to microbial 
growth and explosives degradation will be reduced. 

2. If the moisture content is above 60% maximum WHe, and the windrow 
temperature is below 45°C, then keep turning the windrow to provide 
aeration and drive off excess moisture. 

3. If moisture content is within the acceptable range, and the windrow 
temperatures are falling, and the oxygen content is below 5%, then a 
second windrow turning event will be performed within the same day. 

4. If, after thorough turning, the oxygen content is still below 5%, and 
temperatures are below 40 degrees e, and target levels of TNT, HMX, 
and RDX are not being degraded then the windrow may be considered 



NSWC CRANE 
SOILS BIOREMEDIATION FACILITY 
FULL-SCALE OPERATIONAL PLAN 

FIELD SOP: 8.0 
TITLE: WINDROW TURNING AND MOISTURE ADDITION 

Revision: 0 
Date: 02/09/98 

Page 3 of 8 

complete with the concurrence of NSWC Crane EPD. 

5.1.2 Windrow Turning Procedure 

During the turning process, the operator will try to keep the soil within the 
building containment. The following steps will be followed during the turning 
process: 

1. 

2. 

Position the windrow machine at the windrow to be turned. 

Engage the drum on the windrow machine and begin turning the windrow. 
NOTE: More than one pass may be required complete turning. 

3. Upon completion of turning the end of the windrow, stop the windrow 
machine and disengage the drum. 

4. Lockout the windrow machine; the driver will exit the cab, lock the door 
and wait on the windrow machine platform until given clearance by the 
person cleaning the underside of the machine. 

5. 

6. 

Clean caked material from the drum and flaps of the windrow machine. 

Cleanup material which has been thrown beyond the ends of the windrow 
and place in back onto the windrow using a skid steer loader or similar 
piece of equipment. 

7. Repeat steps 1 through 6 for the remaining windrows to be turned. 

5.2 Moisture Addition 

Water will be added to the windrows to adjust moisture content. The operating 
goal for compost moisture content is 40 to 60% of the maximum Water Holding 
Capacity (WHC) of the compost. A 50% WHC is the ideal moisture content for 
the composting process. Refer to the approved QAPP for Full-Scale Operations 
for determination of actual moisture and WHC. 

Water will be added using; the spray nozzles on the windrow machine during the 
turning process; a hose with a flow meter and spray nozzle connected to the 
buildings potable water source; or a hose and spray nozzle connected to the 
trailer mounted calibrated tank and pump. 

52.1 Water Sources and Their Usage 

During the Bioremediation Facility operations, fluids will be generated which may 
be used for windrow moisture addition. At no time shall fluid be used for 
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During the turning process, the operator will try to keep the soil within the 
building containment. The following steps will be followed during the turning 
process: 

1. Position the windrow machine at the windrow to be turned. 

2. Engage the drum on the windrow machine and begin turning the windrow. 
NOTE: More than one pass may be required complete turning. 

3. Upon completion of turning the end of the windrow, stop the windrow 
machine and disengage the drum. 

4. Lockout the windrow machine; the driver will exit the cab, lock the door 
and wait on the windrow machine platform until given clearance by the 
person cleaning the underside of the machine. 

5. Clean caked material from the drum and flaps of the windrow machine. 

6. Cleanup material which has been thrown beyond the ends of the windrow 
and place in back onto the windrow using a skid steer loader or similar 
piece of equipment. 

7. Repeat steps 1 through 6 for the remaining windrows to be turned. 

5.2 Moisture Addition 

Water will be added to the windrows to adjust moisture content. The operating 
goal for compost moisture content is 40 to 60% of the maximum Water Holding 
Capacity (WHC) of the compost. A 50% WHC is the ideal moisture content for 
the composting process. Refer to the approved QAPP for Full-Scale Operations 
for determination of actual moisture and WHC. 

Water will be added using; the spray nozzles on the windrow machine during the 
turning process; a hose with a flow meter and spray nozzle connected to the 
buildings potable water source; or a hose and spray nozzle connected to the 
trailer mounted calibrated tank and pump. 

5.2.1 Water Sources and Their Usage 

During the Bioremediation Facility operations, fluids will be generated which may 
be used for windrow moisture addition. At no time shall fluid be used for 
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moisture addition if it contains decontamination soaps, antibacterial substance, 
or chemical compounds from instrument and sample equipment 
decontamination. Water known to have been impacted by spills or releases will 
not be used for the moisture addition. 

Building Sumo Water: Excess water collected during the composting operation in 
the building sumps. Building sump water may be used as moisture addition at 
anytime during the composting process in the same building as the sump. 

Truck wash decontamination fluid: Decontamination fluids generated at the 
Bioremediation Facility decontamination building may be used as moisture 
addition water only during the first seven days of windrow formation. 

Storm-water retention Dond fluid: Storm-water collected in the Bioremediation 
Facility retention ponds may be used for windrow moisture addition at anytime 
during the composting process if the retention pond level is in excess of 18 
inches. Retention pond fluid less than 18 inches deep may only be used during 
the first seven days of windrow formation. 

Potable water: Potable water will be used at any time. Potable water is available 
at the east end of each building inside the exclusion zone and east of the diesel 
fuel storage tank outside the exclusion zone. 

In summary, water from building sumps, storm-water retention pond fluids in 
excess of 18 inches, and potable water may be used for windrow moisture 
addition at anytime during the composting process. Water from truck wash 
decontamination at the Bioremediation Facility and storm-water retention pond 
fluids less than 18 inches can be used only during the first seven days of 
windrow formation. 

5.2.2 Moisture Addition Requirements 

If the moisture content is below 45% of the maximum WHC, then moisture 
addition will be performed during or prior to the windrow turning process. Due to 
high evaporation rates with high ambient temperatures, to avoid adding too 
much moisture, no more than 300 gallons will be added to any 25-foot section of 
windrow prior to an additional moisture content analysis. 

5.2.3 Moisture Addition Procedure 

Usina the Windrow Turner 

1. The 600-gallon Poly tank on the windrow machine is marked in 50 gallon 

increments. 
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moisture addition if it contains decontamination soaps, antibacterial substance, 
or chemical compounds from instrument and sample equipment 
decontamination. Water known to have been impacted by spills or releases will 
not be used for the moisture addition. 

Building Sump Water: Excess water collected during the composting operation in 
the building sumps. Building sump water may be used as moisture addition at 
anytime during the composting process in the same building as the sump. 

Truck wash decontamination fluid: Decontamination fluids generated at the 
Bioremediation Facility decontamination building may be used as moisture 
addition water only during the first seven days of windrow formation. 

Storm-water retention pond fluid: Storm-water collected in the Bioremediation 
Facility retention ponds may be used for windrow moisture addition at anytime 
during the composting process if the retention pond level is in excess of 18 
inches. Retention pond fluid less than 18 inches deep may only be used during 
the first seven days of windrow formation. 

Potable water: Potable water will be used at any time. Potable water is available 
at the east end of each building inside the exclusion zone and east of the diesel 
fuel storage tank outside the exclusion zone. 

I n summary, water from building sumps, storm-water retention pond fluids in 
excess of 18 inches, and potable water may be used for windrow moisture 
addition at anytime during the composting process. Water from truck wash 
decontamination at the Bioremediation Facility and storm-water retention pond 
fluids less than 18 inches can be used only during the first seven days of 
windrow formation. 

5.2.2 Moisture Addition Requirements 

If the moisture content is below 45% of the maximum WHC, then moisture 
addition will be performed during or prior to the windrow turning process. Due to 
high evaporation rates with high ambient temperatures, to avoid adding too 
much moisture, no more than 300 gallons will be added to any 25-foot section of 
windrow prior to an additional moisture content analysis. 

5.2.3 Moisture Addition Procedure 

Using the Windrow Turner 

1. The a~O-galion Poly tank on the windrow machine is marked in 50 gallon 
increments. 
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2. 

3. 

4. 

Start with water level at a predetermined level (suggested at 300 gallons). 

Engage spray nozzles at the start of windrow turning. 

Each pass with the windrow machine will add approximately 30 to 50 
gallons of water. 

5. Monitor level of water in tank to assure no more than the desired amount 
is added to the windrow. 

6. Two or three passes may be required to add the desired amount of 
moisture. 

7. Record source and amount of water added on the windrow Process Data 
- &i/y Log found in the approved QAPP for Full-Scale Operations (Field 
SOP QAPP-4.0. 

Usina the Trailer Mounted 1 .lOO-aallon Tank and Puma 

1. 

2. 

3. 

4. 

5. 

6. 

The 1 ,lOO-gallon trailer mounted poly tank is marked in 100 gallon 
increments. 

Start with a water level at a predetermined level. 

Add water to the windrows using the hose and spray nozzle attached to 
the trailer mounted pump. Spray the windrow with an even light spray. 

Monitor the level of water in the tank to assure no more than the desired 
amount is added to the windrow. 

If large quantities of water are required one-half of the water may be 
applied before the first windrow turning pass and the one-half after. The 
windrow will be turned after each water application. 

,Record source and amount of water added on the windrow Process Data 
- Daily Log found in the approved QAPP for Full-Scale Operations (Field 
SOP QAPP-4.0. 

Usina the Retention Pond Water or Buildina Sums Llirectlv with a Pumo 

1. Place the portable pump intake hose at the required depth. Ensure that 
the hose does not get clogged. 

2. Add water to the windrow using the hose and spray nozzle. 
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2. Start with water level at a predetermined level (suggested at 300 gallons). 

3. Engage spray nozzles at the start of windrow turning. 

4. Each pass with the windrow machine will add approximately 30 to 50 
gallons of water. 

5. Monitor level of water in tank to assure no more than the desired amount 
is added to the windrow. 

6. Two or three passes may be required to add the desired amount of 
moisture. 

7. Record source and amount of water added on the Windrow Process Data 
- Daily Log found in the approved QAPP for Full-Scale Operations (Field 
SOP QAPP-4.0. 

Using the Trailer Mounted 1.100-gallon Tank and Pump 

1. The 1,1 OO-gallon trailer mounted poly tank is marked in 100 gallon 
increments. 

2. Start with a water level at a predetermined leve\. . 

3. Add water to the windrows using the hose and spray nozzle attached to 
the trailer mounted pump. Spray the windrow with an even light spray. 

4. Monitor the level of water in the tank to assure no more than the desired 
amount is added to the windrow. 

5. If large quantities of water are required one-half of the water may be 
applied before the first windrow turning pass and the one-half after. The 
windrow will be turned after each water application. 

6. Record source and amount of water added on the Windrow Process Data 
- Daily Log found in the approved QAPP for Full-Scale Operations (Field 
SOP QAPP-4.0. 

Using the Retention Pond Water or Building Sump Directly with a Pump 

1. Place the portable pump intake hose at the required depth. Ensure that 
the hose does not get clogged. 

2. Add water to the windrow using the hose and spray nozzle. 
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2. Spray the windrow with an even light shower distributing the water the 
entire length of the windrow on all sides. 

3. Monitor the flow meter to assure no more than the desired amount is 
added to the windrow. 

4. Record source and amount of water added on the windrow Process Data 
- Dai/y Log found in the approved QAPP for Full-Scale Operations (Field 
SOP QAPP-4.0. 

Usina the Buildina Potable Water Source 

1. Add water to the windrow using the hose and spray nozzle connected to 
the building potable water source. An in-line flow meter will be used to 
monitor the volume of water added. 

2. Spray the windrow with an even light shower distributing the water the 
entire length of the windrow on all sides. 

3. Monitor the flow meter to assure no more than the desired amount is 
added to the windrow. 

4. Record source and amount of water added on the windrow Process Data 
- Dai/y Log found in the approved QAPP for Full-Scale Operations (Field 
SOP QAPP-4.0. 

- 
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2. Spray the windrow with an even light shower distributing the water the 
entire length of the windrow on all sides. 

3. Monitor the flow meter to assure no more than the desired amount is 
added to the windrow. 

4. Record source and amount of water added on the Windrow Process Data 
- Daily Log found in the approved QAPP for Full-Scale Operations (Field 
SOP QAPP-4.0. 

Using the Building Potable Water Source 

1. Add water to the windrow using the hose and spray nozzle connected to 
the building potable water source. An in-line flow meter will be used to 
monitor the volume of water added. 

2. Spray the windrow with an even light shower distributing the water the 
entire length of the windrow on all sides. 

3. Monitor the flow meter to assure no more than the desired amount is 
added to the windrow. 

4. Record source and amount of water added on the Windrow Process Data 
- Daily Log found in the approved QAPP for Full-Scale Operations (Field 
SOP QAPP-4.0. 
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1.0 PURPOSE 

This procedure describes the methods which will be used to decontaminate 
structures, large equipment, sampling equipment, rocks, and personnel. 

2.0 SCOPE 

This procedure applies to the Naval Surface Warfare Center, Crane, Indiana site 
for Bioremediation Facility full-scale operations. 

3.0 PROCEDURE 

3.1 Decontamination of Sampling Equipment 

Non-disposable equipment used for obtaining samples for off-site laboratory 
analysis, such as explosives and metals, shall be decontaminated per the 
following procedure after each windrow cross-section. 

Non-disposable equipment used for obtaining samples for on-site laboratory 
analysis, such as pH and moisture, shall be decontaminated per the following 
procedure after each windrow. 

All generated decontamination liquids shall be managed according to NSWC 
Crane EPD procedures. 

3.1 .I Disposable Equipment 

Dedicated disposal, one-time use, equipment used for sampling water, soil, 
sediment, air, or compost media shall be segregated and disposed of as solid or 
special waste according to NSWC Crane EPD procedures. The sampling person 
must take appropriate measures to prevent any cross-contamination with other 
equipment or structures. 

3.1.2 Non-Disposable Equipment 

3.1.2.1 Samolina Eauioment Used for Off-site Laboratorv Samoles 

All non-disposable sampling equipment will be decontaminated according 
to the following procedure and sequence. 

1. Remove solids from the sampling equipment and place back on the 
pile. 

2. Place a bucket or tub over plastic sheeting placed on the area 
where the bucket or tub is going to be set. 
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TITLE: DECONTAMINATION OF STRUCTURES, EQUIPMENT, ROCKS, AND PERSONNEL 

1.0 PURPOSE 

This procedure describes the methods which will be used to decontaminate 
structures, large equipment, sampling equipment, rocks, and personnel. 

2.0 SCOPE 

This procedure applies to the Naval Surface Warfare Center, Crane, Indiana site 
for Bioremediation Facility full-scale operations. 

3.0 PROCEDURE 

3.1 Decontamination of Sampling Equipment 

Non-disposable equipment used for obtaining samples for off-site laboratory 
analysis, such as explosives and metals, shall be decontaminated per the 
following procedure after each windrow cross-section. 

Non-disposable equipment used for obtaining samples for on-site laboratory 
analysis, such as pH and moisture, shall be decontaminated per the following 
procedure after each windrow. 

All generated decontamination liquids shall be managed according to NSWC 
Crane EPD procedures. 

3.1.1 Disposable Equipment 

Dedicated disposal, one-time use, equipment used for sampling water, soil. 
sediment, air, or compost media shall be segregated and disposed of as solid or 
special waste according to NSWC Crane EPD procedures. The sampling person 
must take appropriate measures to prevent any cross-contamination with other 
equipment or structures. 

3.1.2 Non-Disposable Equipment 

3.1.2.1 Sampling Equipment Used for Off-site Laboratorv Samples 

All non-disposable sampling equipment will be decontaminated according 
to the following procedure and sequence. 

1. Remove solids from the sampling equipment and place back on the 
pile. 

2. Place a bucket or tub over plastic sheeting placed on the area 
where the bucket or tub is going to be set. 
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3. Place the equipment in the bucket or tub containing an Alconox 
water solution. Wash or brush the sampling equipment in the 
solution. 

4. Rinse the equipment over the bucket or tub for a potable water 
rinse; the rinse can be performed using clean, unused garden 
sprayers, spray bottles, or squeeze bottles. 

5. If analysis of the material does not include metals, proceed to step 
6. If analysis of the material includes metals then rinse the 
equipment with a solution of 10% nitric acid over the bucket or tub; 
the equipment will then be rinsed with potable water over the same 
bucket or tub. The acid will be contained in small spray or squeeze 
bottles; the nitric acid solution can be obtained from the laboratory. 

6. Rinse the equipment with laboratory reagent grade water over the 
bucket. This rinse can be perfoned using spray or squeeze 
bottles; the distilled/deionized grade water will be supplied by the 
laboratory. 

7. 

8. 

Allow the equipment to air dry or wipe dry with a clean paper towel. 

At the end of sampling event, store the equipment in plastic bags or 
sheeting to prevent contamination after decontaminating. 

3.1.2.2 Samolina Eauioment Used for On-site Laboratorv Samofes 

Non-compost Sampling Equipment 

Cleaning of on-site laboratory non-disposable equipment (except for 
compost sampling and windrow sampling equipment) will be performed as 
described in Section 3.1.2.1 above except emersion in the 
decontamination fluids may not be permissible. Spray bottles of cleaning 
and rinse fluids will be used. 

Compost Sampling Probe Equipment 

1. Using a disposable paper towel, remove any solids that may 
adhere to the probe shaft and place back on the pile. 

2. Remove the Teflon tip from the probe by loosening the screw and 
sliding out the tip. Clean the tip and probe air inlets with a spray 
bottle containing tap water. If necessary, use a plastic awl to poke 
out any material clogging the air inlet holes. 
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3. 

4. 

5. 

6. 

7. 

8. 

3.1.2.2 

Place the equipment in the bucket or tub containing an Alconox 
water solution. Wash or brush the sampling equipment in the 
solution. 

Rinse the equipment over the bucket or tub for a potable water 
rinse; the rinse can be performed using clean, unused garden 
sprayers, spray bottles, or squeeze bottles. 

If analysis of the material does not include metals, proceed to step 
6. If analysis of the material includes metals then rinse the 
equipment with a solution of 10% nitric acid over the bucket or tub; 
the equipment will then be rinsed with potable water over the same 
bucket or tUb. The acid will be contained in small spray or squeeze 
bottles; the nitric acid solution can be obtained from the laboratory. 

Rinse the equipment with laboratory reagent grade water over the 
bucket. This rinse can be performed using spray or squeeze 
bottles; the distilled/deionized grade water will be supplied by the 
laboratory. 

Allow the equipment to air dry or wipe dry with a clean paper towel. 

At the end of sampling event, store the equipment in plastic bags or 
sheeting to prevent contamination after decontaminating. 

Sampling Equipment Used for On-site Laboratorv Samples 

Non-compost Sampling Equipment 

Cleaning of on-site laboratory non-disposable equipment (except for 
compost sampling and windrow sampling equipment) will be performed as 
described in Section 3.1.2.1 above except emersion in the 
decontamination fluids may not be permissible. Spray bottles of cleaning 
and rinse fluids will be used. 

Compost Sampling Probe Equipment 

1. Using a disposable paper towel, remove any solids that may 
adhere to the probe shaft and place back on the pile. 

2. Remove the Teflon tip from the probe by loosening the screw and 
sliding out the tip. Clean the tip and probe air inlets with a spray 
bottle containing tap water. If necessary, use a plastic awl to poke 
out any material clogging the air inlet holes. 
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3. Allow the probe shaft to drain, dry the teflon tip with a clean 
disposable paper towel, replace the probe tip after making sure it 
has been cleaned, and secure in place with the screw. 

4. Remove the probe suction tube from the monitor and connect to 
the outlet of the aspirator bulb. Using the aspirator bulb, blow air 
through the probe tip to expel any remaining water. Reconnect the 
probe suction tube to the monitor. 

5. After the last use for the day and the equipment has been 
decontaminated, store the equipment in the sample equipment 
transfer vehicle. 

windrow Measuring Equipment 

All measuring sticks will be dedicated to each individual windrow. The 
sticks will have any solids brushed off at the end of measurements for that 
windrow. Any solid residues shall be placed onto that windrow. The 
measuring sticks shall be stored adjacent to the windrows, next to the 
containment wall of the building. 

3.2 Excavation Equipment And Rock Decontamination 

3.2.1 Excavation equipment and Decontamination Pad 

Equipment such as conveyors, backhoe, soil screener, and smaller equipment 
used within the excavation site exclusion zone will be decontaminated in a 
designated temporary decontamination facility as described in the Soil 
Excavation Plan found in Appendix E of this Operational Plan. Prior to exiting 
the EZ, all equipment will pass through the CRZ for decontamination. 

1. 
2. 

3. 

Sweep or brush all loose dirt off the exterior and interior of the equipment. 
The equipment will then be cleaned using a high-pressure, low volume 
water spray system in the temporary decontamination facility. This 
system consists of a hand held wand connected to a portable, gas- 
powered high-pressure pump unit. Trucks used for transporting 
excavated soil are only required to have the truck wheel wells and 
potentially contaminated exteriors (based on visual inspection) cleaned 
prior to exiting the CRZ. Complete decontamination of the trucks 
potentially contaminated surfaces will be performed at the Bioremediation 
Facility upon completion of excavation and soil transport. 
The decontamination activity will begin at the highest point of the affected 
equipment with the decontamination spray being formed in a downward 
motion. This will allow the upper portions of the equipment to remain 
clean as the lower portions are being rinsed. 
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3. Allow the probe shaft to drain, dry the teflon tip with a clean 
disposable paper towel, replace the probe tip after making sure it 
has been cleaned, and secure in place with the screw. 

4. Remove the probe suction tube from the monitor and connect to 
the outlet of the aspirator bulb. Using the aspirator bulb, blow air 
through the probe tip to expel any remaining water. Reconnect the 
probe suction tube to the monitor. 

5. After the last use for the day and the equipment has been 
decontaminated, store the equipment in the sample equipment 
transfer vehicle. 

Windrow Measuring Equipment 

All measuring sticks will be dedicated to each individual windrow. The 
sticks will have any solids brushed off at the end of measurements for that 
windrow. Any solid residues shall be placed onto that windrow. The 
measuring sticks shall be stored adjacent to the windrows, next to the 
containment wall of the building. 

3.2 Excavation Equipment And Rock Decontamination 

3.2.1 Excavation equipment and Decontamination Pad 

Equipment such as conveyors, backhoe, soil screener, and smaller equipment 
used within the excavation site exclusion zone will be decontaminated in a 
designated temporary decontamination facility as described in the Soil 
Excavation Plan found in Appendix E of this Operational Plan. Prior to exiting 
the EZ, all equipment will pass through the CRZ for decontamination. 

1. Sweep or brush all loose dirt off the exterior and interior of the equipment. 
2. The equipment will then be cleaned using a high-pressure, low volume 

water spray system in the temporary decontamination facility. This 
system consists of a hand held wand connected to a portable, gas
powered high-pressure pump unit. Trucks used for transporting 
excavated soil are only required to have the truck wheel wells and 
potentially contaminated exteriors (based on visual inspection) cleaned 
prior to exiting the CRZ. Complete decontamination of the truck's 
potentially contaminated surfaces will be performed at the Bioremediation 
Facility upon completion of excavation and soil transport. 

3. The decontamination activity will begin at the highest point of the affected 
equipment with the decontamination spray being formed in a downward 
motion. This will allow the upper portions of the equipment to remain 
clean as the lower portions are being rinsed. 
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4. 

5. 

After cleaning the vehicle or equipment body, the wheel wells, under 
carriage (if necessary), and tires will be washed. 
The equipment will be visually inspected. If evidence of soil remains on 
the equipment, recleaning will be performed until no visual signs of soil 
remain on the equipment exterior. 

3.2.2 Rock Decontamination 

1. 

2. 

3. 
4. 

5. 
6. 

7. 

a. 

Lay the affected rocks in a single layer in the lined and bermed 
decontamination area. 
Thoroughly rinse each rock using a high pressure low volume spray. 
Wash all visible signs of explosives residue from the rocks (a minimum of 
5 minutes per cubic yard of rocks). 
Turn each rock over and repeat step 2. Allow to drain. 
Return the rocks to a clean storage bin, elevate bin and rinse thoroughly 
again. Allow to drain. 
Rinse rocks a second cycle in the bin. Allow to drain. 
All decontamination water collects in the pad sump and is transferred to a 
poly tank for disposal as approved by NSWC Crane EPD based on results 
of the decontamination rinse water. 
Collect final rinse samples for off-site laboratory analysis per SOP QAPP- 
2.0 in the approved QAPP for Full-Scale Operations. 
When drained, cover and stockpile the decontaminated rocks in a lined 
and bermed area until final disposition has been obtained from NSWC 
Crane EPD. 

3.2.3 Decontamination of Miscellaneous Materials Found During Excavation 

Miscellaneous materials (e.g., wood, construction debris, metal pieces) found 
during excavation activities will be decontaminated per Section 3.2.2. Yucca 
plants will be mixed in with the soil to be composted and therefore will not be 
decontaminated. Decontaminated materials will be stockpiled until final 
disposition has been obtained from NSWC Crane EPD. 

3.2.4 Personnel Decontamination At The Excavation Site 

Personnel will be required to pass through a decontamination area before exiting 
the EZ. The personnel decontamination area will be located in the CRZ adjacent 
to the EZ. The area will include, as required, a protective clothing removal area 
and container, respirator removal area and containers, storage for clean 
personnel protection equipment and clothing, and wash station supplies for 
hands and face. 

All contaminated personal protective equipment and clothing shall be properly 
disposed of or cleaned and inspected for reuse. 
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4. After cleaning the vehicle or equipment body, the wheel wells, under 
carriage (if necessary), and tires will be washed. 

5. The equipment will be visually inspected. If evidence of soil remains on 
the equipment, recleaning will be performed until no visual signs of soil 
remain on the equipment exterior. 

3.2.2 Rock Decontamination 

1. Lay the affected rocks in a single layer in the lined and bermed 
decontamination area. 

2. Thoroughly rinse each rock using a high pressure low volume spray. 
Wash all visible signs of explosives residue from the rocks (a minimum of 
5 minutes per cubic yard of rocks). 

3. Turn each rock over and repeat step 2. Allow to drain. 
4. Return the rocks to a clean storage bin, elevate bin and rinse thoroughly 

again. Allow to drain. 
5. Rinse rocks a second cycle in the bin. Allow to drain. 
6. All decontamination water collects in the pad sump and is transferred to a 

poly tank for disposal as approved by NSWC Crane EPD based on results 
of the decontamination rinse water. 

7. Collect final rinse samples for off-site laboratory analysis per SOP QAPP-
2.0 in the approved QAPP for Full-Scale Operations. 

8. When drained, cover and stockpile the decontaminated rocks in a lined 
and bermed area until final disposition has been obtained from NSWC 
Crane EPD. 

3.2.3 Decontamination of Miscellaneous Materials Found During Excavation 

Miscellaneous materials (e.g., wood, construction debris, metal pieces) found 
during excavation activities will be decontaminated per Section 3.2.2. Yucca 
plants will be mixed in with the soil to be composted and therefore will not be 
decontaminated. Decontaminated materials will be stockpiled until final 
disposition has been obtained from NSWC Crane EPD. 

3.2.4 Personnel Decontamination At The Excavation Site 

Personnel will be required to pass through a decontamination area before exiting 
the EZ. The personnel decontamination area will be located in the CRZ adjacent 
to the EZ. The area will include, as required, a protective clothing removal area 
and container, respirator removal area and containers, storage for clean 
personnel protection equipment and clothing, and wash station supplies for 
hands and face. 

All contaminated personal protective equipment and clothing shall be properly 
disposed of or cleaned and inspected for reuse. 
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3.3 Decontamination Related to Bioremediation Facility Operations 

The items requiring decontamination related to the Bioremediation Facility 
operations include: large equipment, personnel, and various structures 
(amendment storage area, compost buildings, retention ponds, truck wash 
facility, and paved surfaces). 

3.3.1 Equipment Decontamination At The Bioremediation Facility 

Large equipment such as mixers, conveyors, trucks, and equipment used within 
the Bioremediation Facility to create or turn the windrows will be decontaminated 
in the truck decontamination facility or designated areas as described in Section 
7.0 of this Operational Plan. Prior to exiting the facility, all loose dirt will be swept 
or brushed off the exterior of the equipment. The equipment will then be cleaned 
using a high-pressure, low-volume water spray system. This system consists of 
a hand held wand connected to an overhead high-pressure supply line. All 
surfaces of the equipment which have come into contact with potentially 
contaminated material will be cleaned with this system and visually inspected. 
Interior surfaces, such as truck beds, may not be decontaminated if returning to 
the excavation site for additional contaminated soil. Complete decontamination 
of the trucks potentially contaminated surfaces will be performed at the 
Bioremediation Facility upon completion of excavation and soil transport. 

The decontamination activity will begin at the highest point of the affected 
equipment with the decontamination spray being formed in a downward motion. 
This will allow the upper portions of the equipment to remain clean as the lower 
portions are being rinsed. Truck beds and loader buckets will be slightly tilted to 
obtain a sloped surface for an effective washout motion. After cleaning the 
vehicle or equipment body, the wheel wells, under carriage (if necessary), and 
tires will be the washed. The equipment will be visually inspected. If evidence of 
soil remains on the equipment, recleaning will be performed until no visual signs 
of soil remain. 

Exceptionally large equipment such as the windrow turner and the center-pivot 
wheel loader, will be decontaminated in the compost building upon completion of 
the Full-Scale Operation. The equipment will be cleaned using the high-pressure 
portable spray unit described in Section 3.2 using the same procedure as 
described above. All decontamination fluids will be collected in the building 
sump. 

3.3.2 Personnel Decontamination At The Bioremediation Facility 

The Bioremediation Facility personnel decontamination area consists of a 
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3.3 Decontamination Related to Bioremediation Facility Operations 

The items requiring decontamination related to the Bioremediation Facility 
operations include: large equipment, personnel, and various structures 
(amendment storage area, compost buildings, retention ponds, truck wash 
facility, and paved surfaces). 

3.3.1 Equipment Decontamination At The Bioremediation Facility 

Large equipment such as mixers, conveyors, trucks, and equipment used within 
the Bioremediation Facility to create or turn the windrows will be decontaminated 
in the truck decontamination facility or designated areas as described in Section 
7.0 of this Operational Plan. Prior to exiting the facility, all loose dirt will be swept 
or brushed off the exterior of the equipment. The equipment will then be cleaned 
using a high-pressure, low-volume water spray system. This system consists of 
a hand held wand connected to an overhead high-pressure supply line. All 
surfaces of the equipment which have come into contact with potentially 
contaminated material will be cleaned with this system and visually inspected. 
Interior surfaces, such as truck beds, may not be decontaminated if returning to 
the excavation site for additional contaminated soil. Complete decontamination 
of the truck's potentially contaminated surfaces will be performed at the 
Bioremediation Facility upon completion of excavation and soil transport. 

The decontamination activity will begin at the highest point of the affected 
equipment with the decontamination spray being formed in a downward motion. 
This will allow the upper portions of the equipment to remain clean as the lower 
portions are being rinsed. Truck beds and loader buckets will be slightly tilted to 
obtain a sloped surface for an effective washout motion. After cleaning the 
vehicle or equipment body, the wheel wells, under carriage (if necessary), and 
tires will be the washed. The equipment will be visually inspected. If evidence of 
soil remains on the equipment, recleaning will be performed until no visual signs 
of soil remain. 

Exceptionally large equipment such as the windrow turner and the center-pivot 
wheel loader, will be decontaminated in the compost building upon completion of 
the Full-Scale Operation. The equipment will be cleaned using the high-pressure 
portable spray unit described in Section 3.2 using the same procedure as 
described above. All decontamination fluids will be collected in the building 
sump. 

3.3.2 Personnel Decontamination At The Bioremediation Facility 

The Bioremediation Facility personnel decontamination area consists of a 
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shower/locker room trailer with a change room area, lockers, lavatory, toilets and 
showers as described in Section 8.0 of this Operational Plan. Persons working 
within the Bioremediation Facility will operate in modified Level D PPE as 
described in the SSHP, Appendix A. Boot covers, TyvekTM suits and disposable 
gloves will require no decontamination, and will be disposed of according to 
NSWC Crane EPD Procedures. 

Respirators will be washed per procedures described in the SSHP, Appendix A. 

3.3.3 Decontamination Of The Amendment Storage Area 

At completion of the Full-Scale Operation, the Bioremediation Facility 
Amendment Storage Area may require cleaning and decontamination to prevent 
storm-water run-off of residual particulate, nitrates, and manures. All excess 
amendments remaining from Full-Scale Operations shall be swept and removed 
from the Bioremediation Facility according to NSWC Crane EPD requirements. 
The amendment Storage Area surfaces will be cleaned of all visible signs of 
amendment material using the portable gas-powered high-pressure wash unit. 
Washing will begin with the storage bin walls and proceed from top to bottom. 
The asphalt surfaces will then be washed commencing with the northern most 
area working south so as to maintain wash water flow with the asphalt slope 
contour towards the Storm-Water Collection and Retention Pond #2. All wash 
water and sediment will be collected in the Storm-Water Collection and Retention 
Pond. Once the amendment storage area has been cleaned, the Storm-Water 
Collection and Retention Pond fluid and sediment will be sampled for disposition 
as described in the the approved QAPP for Full-Scale Operations. 

3.3.4 Decontamination Of The Compost Structures, Ponds, And Larger 
Equipment 

At completion of the Full-Scale Operation, the Bioremediation Facility compost 
buildings and larger equipment such as the compost turning machine, will require 
cleaning and decontamination to prevent tracking of residual contaminants and 
amendments outside the area. All excess compost material remaining from Full- 
Scale Operations shall be swept and removed from the compost buildings. The 
building surfaces and larger equipment will be cleaned of all visible signs of 
compost material and dust using the portable gas-powered high-pressure wash 
unit. The decontamination process of the buildings will begin after the 
equipment is clean and will start at the interior roof surface and work downward 
from the steel members, to the metal siding interior, and down the concrete wall 
surface. The floor will then be high-pressure washed in the same manner 
proceeding from the higher elevations sloping to the fluid collection trench and 
building sump. All decontamination fluids and sediments will be collected in the 
building sump and sampled for analysis and disposal. Additional wall and floor 
final rinse samples will be analyzed to evaluate facility cleanliness. Additional 
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shower/locker room trailer with a change room area, lockers, lavatory, toilets and 
showers as described in Section 8.0 of this Operational Plan. Persons working 
within the Bioremediation Facility will operate in modified Level D PPE as 
described in the SSHP, Appendix A. Boot covers, TyvekTM suits and disposable 
gloves will require no decontamination, and will be disposed of according to 
NSWC Crane EPD Procedures. 

Respirators will be washed per procedures described in the SSHP, Appendix A. 

3.3.3 Decontamination Of The Amendment Storage Area 

At completion of the Full-Scale Operation, the Bioremediation Facility 
Amendment Storage Area may require cleaning and decontamination to prevent 
storm-water run-off of residual particulate, nitrates, and manures. All excess 
amendments remaining from Full-Scale Operations shall be swept and removed 
from the Bioremediation Facility according to NSWC Crane EPD requirements. 
The amendment Storage Area surfaces will be cleaned of all visible signs of 
amendment material using the portable gas-powered high-pressure wash unit. 
Washing will begin with the storage bin walls and proceed from top to bottom. 
The asphalt surfaces will then be washed commencing with the northern most 
area working south so as to maintain wash water flow with the asphalt slope 
contour towards the Storm-Water Collection and Retention Pond #2. All wash 
water and sediment will be collected in the Storm-Water Collection and Retention 
Pond. Once the amendment storage area has been cleaned, the Storm-Water 
Collection and Retention Pond fluid and sediment will be sampled for disposition 
as described in the the approved QAPP for Full-Scale Operations. 

3.3.4 Decontamination Of The Compost Structures, Ponds, And Larger 
Equipment 

At completion of the Full-Scale Operation, the Bioremediation Facility compost 
buildings and larger equipment such as the compost turning machine, will require 
cleaning and decontamination to prevent tracking of residual contaminants and 
amendments outside the area. All excess compost material remaining from Full
Scale Operations shall be swept and removed from the compost buildings. The 
building surfaces and larger equipment will be cleaned of all visible signs of 
compost material and dust using the portable gas-powered high-pressure wash 
unit. The decontamination process of the buildings will begin after the 
equipment is clean and will start at the interior roof surface and work downward 
from the steel members, to the metal siding interior, and down the concrete wall 
surface. The floor will then be high-pressure washed in the same manner 
proceeding from the higher elevations sloping to the fluid collection trench and 
building sump. All decontamination fluids and sediments will be collected in the 
building sump and sampled for analysis and disposal. Additional wall and floor 
final rinse samples will be analyzed to evaluate facility cleanliness. Additional 
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cleaning of the buildings will be implemented as required based on rinsate 
sample results. 

3.35 Decontamination Of The Truck Wash Facility 

At the completion of the Full-Scale Operation and once all equipment and 
vehicles have been decontaminated, the truck wash facility itself will be pressure 
washed and decontaminated. The decontamination will begin at the interior roof 
level and work downward from the top of the epoxy coated walls to the floor. 
The floor will then be high-pressure washed in the same manner proceeding 
from the higher elevations sloping to the fluid collection trench. All 
decontamination fluids and sediments will be collected in the truck wash facility 
sump and sampled for analysis and disposal. Additional cleaning of the wash 
facility will be implemented as required based on results of the rinsate sample 
analysis. The same procedure will be followed for the cleaning and sampling of 
the truck wash sump. 

3.3.6 Decontamination of the Paved Surfaces 

At the completion of the Full-Scale Operation, all pavement shall be pressure 
rinsed and water shall be directed towards the retention ponds. The asphalt 
surfaces will be washed commencing with the northern most area working south 
so as to maintain wash water flow with the asphalt slope contour towards the 
Storm-Water Collection and Retention Pond #2. All wash water and sediment 
will be collected in the Storm-Water Collection Andy Retention Ponds. 

3.3.6 Decontamination of the Retention Ponds 

Once the asphalt surface areas have been cleaned, the Storm-Water Collection 
and Retention Pond fluid and sediment will be sampled for disposition as 
described in the approved QAPP for Full-Scale Operations. Upon disposal of 
fluids and sediments collected in the Retention Ponds, the ponds will be washed 
as required based on results of the fluid and sediment sample analysis. 

NSWCCRANE 
SOILS BIOREMEDIATION FACILITY 
FULL-SCALE OPERATIONAL PLAN 

FIELD SOP: 7.0 

Revision: 0 
Date: 02/09/98 

Page 7 of7 

TITLE: DECONTAMINATION OF STRUCTURES, EQUIPMENT, ROCKS, AND PERSONNEL 

cleaning of the buildings will be implemented as required based on rinsate 
sample results. 

3.3.5 Decontamination Of The Truck Wash Facility 

At the completion of the Full-Scale Operation and once all equipment and 
vehicles have been decontaminated, the truck wash facility itself will be pressure 
washed and decontaminated. The decontamination will begin at the interior roof 
level and work downward from the top of the epoxy coated walls to the floor. 
The floor will then be high-pressure washed in the same manner proceeding 
from the higher elevations sloping to the fluid collection trench. All 
decontamination fluids and sediments will be collected in the truck wash facility 
sump and sampled for analysis and disposal. Additional cleaning of the wash 
facility will be implemented as required based on results of the rinsate sample 
analysis. The same procedure will be followed for the cleaning and sampling of 
the truck wash sump. 

3.3.6 Decontamination of the Paved Surfaces 

At the completion of the Full-Scale Operation, all pavement shall be pressure 
rinsed and water shall be directed towards the retention ponds. The asphalt 
surfaces will be washed commencing with the northern most area working south 
so as to maintain wash water flow with the asphalt slope contour towards the 
Storm-Water Collection and Retention Pond #2. All wash water and sediment 
will be collected in the Storm-Water Collection and Retention Ponds. 

3.3.6 Decontamination of the Retention Ponds 

Once the asphalt surface areas have been cleaned, the Storm-Water Collection 
and Retention Pond fluid and sediment will be sampled for disposition as 
described in the approved QAPP for Full-Scale Operations. Upon disposal of 
fluids and sediments collected in the Retention Ponds, the ponds will be washed 
as required based on results of the fluid and sediment sample analysis. 
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1.0 
INTRODUCTION 

The scope of work includes excavating, screening, and transporting explosives 
contaminated soils to the Bioremediation Facility, and backfilling and restoring the 
excavated area with non-contaminated backfill. This Plan addresses the excavation, 
screening, and transportation of explosives contaminated soil from areas of SWMU- 
12/14, Mine Fill A. An estimated 11,000 cubic yards of explosives contaminated soil is 
expected to be excavated and transported for bioremediation. 

1.1 PURPOSE 

The purpose of this Soil Excavation Plan is to provide methods and controls for 
excavation, screening, transporting, and storage of explosives contaminated soils 
during Full-Scale bioremediation operations, This Plan may be modified, amended, or 
revised, with the approval of the United States (U.S.) Navy and the United States 
Environmental Protection Agency (U.S. EPA), to optimize system performance 
throughout the Full-Scale operation activities. The following documents are provided 
for the Soils Bioremediation Project and will be used in conjunction with each other: 

1. The approved Full-Scale Operational Plan For Soils Bioremediation 
Facility, which addresses the descriptions and requirements for operating 
the full-scale Bioremediation Facility. 

2. The approved Quality Assurance Project Plan (QAPP) For Full-Scale 
Operations at the Soils Bioremediation Facility, which addresses the 
quality assurance, sampling and analytical requirements of the 
bioremediation full-scale operation. 

3. The approved Full-Scale Site Safety and Health Plan (SSHP), which is 
Appendix A to the Full-Scale Operational Plan For Soils Bioremediation 
Facility and addresses the life cycle safety and health management, 
emergency preparedness and prevention, contingency planning, and 
emergency procedures. 

1.2 SITE ASSESSMENT 

The potential areas of excavation are depicted in Figures El-l, El-2, El-3, and El-4 
near or around Buildings 153, 158, 152, and 157 respectively and are identified as 
excavation stages 1 through 10. In 1985, soil samples were collected around Buildings 
153 and 158 with the highest concentrations of contaminants detected near Building 
153. These sampling results indicated concentrations of individual constituents in the 
soil ranged from undetected to 15,300 milligrams per kilogram (mglkg) RDX. TNT and 
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INTRODUCTION 

The scope of work includes excavating, screening, and transporting explosives 
contaminated soils to the Bioremediation Facility, and backfilling and restoring the 
excavated area with non-contaminated backfill. This Plan addresses the excavation, 
screening, and transportation of explosives contaminated soil from areas of SWMU-
12/14, Mine Fill A. An estimated 11,000 cubic yards of explosives contaminated soil is 
expected to be excavated and transported for bioremediation. . 

1.1 PURPOSE 

The purpose of this Soil Excavation Plan is to provide methods and controls for 
excavation, screening, transporting, and storage of explosives contaminated soils 
during Full-Scale bioremediation operations. This Plan may be modified, amended, or 
revised, with the approval of the United States (U.S.) Navy and the United States 
Environmental Protection Agency (U.S. EPA), to optimize system performance 
throughout the Full-Scale operation activities. The following documents are provided 
for the Soils Bioremediation Project and will be used in conjunction with each other: 

1. The approved Full-Scale Operational Plan For Soils Bioremediation 
Facility, which addresses the descriptions and requirements for operating 
the full-scale Bioremediation Facility. 

2. The approved Quality Assurance Project Plan (QAPP) For Full-Scale 
Operations at the Soils Bioremediation Facility, which addresses the 
quality assurance, sampling and analytical reqUirements of the 
bioremediation full-scale operation. 

3. The approved Full-Scale Site Safety and Health Plan (SSHP), which is 
Appendix A to the Full-Scale Operational Plan For Soils Bioremediation 
Facility and addresses the life cycle safety and health management, 
emergency preparedness and prevention, contingency planning, and 
emergency procedures. 

1.2 SITE ASSESSMENT 

The potential areas of excavation are depicted in Figures E1-1, E1-2, E1-3, and E1-4 
near or around Buildings 153, 158, 152, and 157 respectively and are identified as 
excavation stages 1 through 10. In 1985, soil samples were collected around Buildings 
153 and 158 with the highest concentrations of contaminants detected near Building 
153. These sampling results indicated concentrations of individual constituents in the 
soil ranged from undetected to 15,300 milligrams per kilogram (mg/kg) RDX. TNT and 
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HMX were reported as high as 3790 mglkg and 1340 mglkg respectively (Halliburton, 
1992). The analytical results are shown in Table El-l with the sample locations 
depicted in Figure El -5, Additional analytical results from recent sampling events prior 
to Pilot Scale Operations in areas identified as Grids 1 through 9 indicate levels of TNT, 
RDX, and HMX as high as 3,000, 14,000, and 1,200 mglkg respectively in sample 
MPSICSOS from Grid 3 north of Building 153. These areas of excavation are depicted 
in Figure El-l. Recent sampling has also been performed in areas west of Building 
158 which are identified in Figure El-2. Analytical results show elevated levels of TNT, 
RDX, and HMX as high as 260,830, and 100 mglkg respectively in samples MPSICS23 
and MPSIC25 in the area west of Building 158, Grids 11 and 12. Areas around 
Buildings 153 and 157 are also identified as potentially contgminated soil sources and 
are shown in Figures El-3 and E1-4. Visual inspections and additional field sampling 
shall be conducted to identify contaminated soil sources beyond the grids identified, 
i.e., the extent of contamination. A summary table of the 1997 sample results with 
chain-of-custody (COC) forms is provided in Attachment El-A of this Plan. 

Bgsed on review of the area to be excavated, an NSWC Crane Site Representative has 
provided an unexploded ordnance (UXO) survey clearance for work to proceed and a 
copy is provided in Attachment El-A of this Plan. The excavation crew personnel have 
obtained awareness training in the associated hazards of potential UXO existing in 
subsurface soils. If visual observations indicate potential UXO is encountered in the 
area during work activities, all work will stop, the NSWC Crane Environmental 
Protection Department (EPD) representative will be contacted, and a surface UXO 
survey will be performed to identify and remove any unexploded ordnance prior to work 
resuming. Data has also been collected to create a topographical map of the site and 
to verify the quantities of material to be excavated. A copy of this map is Attachment 
El-B of this Plan. Excavation permits will be obtained for all site activities prior to 
mobilization. 
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HMX were reported as high as 3790 mg/kg and 1340 mg/kg respectively (Halliburton, 
1992). The analytical results are shown in Table E1-1 with the sample locations 
depicted in Figure E1-5. Additional analytical results from recent sampling events prior 
to Pilot Scale Operations in areas identified as Grids 1 through 9 indicate levels of TNT, 
RDX, and HMX as high as 3,000,14,000, and 1,200 mg/kg respectively in sample 
MPSICS05 from Grid 3 north of Building 153. These areas of excavation are depicted 
in Figure E1-1. Recent sampling has also been performed in areas west of Building 
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RDX, and HMX as high as 260,830, and 100 mg/kg respectively in samples MPSICS23 
and MPSIC25 in the area west of Building 158, Grids 11 and 12. Areas around 
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shall be conducted to identify contaminated soil sources beyond the grids identified, 
i.e., the extent of contamination. A summary table of the 1997 sample results with 
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II TABLE El-l 
SUMMARY OF PREVIOUS SOIL BORING RESULTS - MINE FILL A 

Sample I.D./Location 

MFA-I/45 feet away 
from northeast corner 
of box bin at building 
153 

TNT (mglkg) HMX (mglkg) RDX (mglkg) 

69 292 2,620 

MFA-Z/at base of berm 
10 feet south of box bin 

3,790 

MFA-3110 feet out from 
end of drain pipe 

a 

1,340 

908 

15,300 

8,150 

MFAd/l 0 feet down 
ditch from MFA-3 

~3.6 64 374 

MFA-928 feet east of 
building 158, in ditch 

64 99 906 

MFA-7ltwo feet 
southeast of static pole 
south of building 156, in 

! run-off ditch 

~3.6 

MFA-a/near base of 
berm, 15 feet west of 
corner of box bin 

5.2 

I ~7.2 

Notes: 
1. Soil samples were collected from borings installed 20” below ground surface. Samples were 
analyzed for TNT, RDX and HMX. Reference for data and locations found on Figure El-5 is final 
RCRA Facility investigation Phase I, Environmental Monitoring RepoH, So/id Waste Management 
Units #19/00, #08/17, #12/14 and #13/14, Naval Surface Warfare Center, Crane Division, Crane, 

-_ 
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TABLE E1-1 
SUMMARY OF PREVIOUS SOIL BORING RESULTS - MINE FILL A 

Sample I.D.lLocation TNT (mg/kg) HMX (mg/kg) RDX (mg/kg) 

MFA-1/45 feet away 69 292 2,620 
from northeast corner 
of box bin at building 
153 

MFA-2/at base of berm 3,790 1,340 15,300 
10 feet south of box bin 

MFA-3/10 feet out from 8 908 8,150 
end of drain pipe 

MFA-4/10 feet down <3.6 64 374 
ditch from MFA-3 

MFA-5/28 feet east of 64 99 906 
building 158, in ditch 

MFA-7/two feet <3.6 <5.0 <7.2 
southeast of static pole 
south of building 158, in 
run-off ditch 

MFA-8/near base of 5.2 52 349 
berm, 15 feet west of 
corner of box bin 

Notes: 
1. Soil samples were collected from borings installed 20" below ground surface. Samples were 
analyzed for TNT, RDX and HMX. Reference for data and locations fourid on Figure E1-5 is Final 
RCRA Facility Investigation Phase I, Environmental Monitoring Report, Solid Waste Management 
Units #19100, #08/17, #12114 and #13/14, Naval Surface Warfare Center, Crane Division, Crane, 
Indiana, Halliburton NUS (August 1992). 
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2.0 
MOBILIZATION 

Prior to mobilization of excavation equipment, the work area configuration, the 
Exclusion Zone (EZ), Contamination Reduction Zone (CRZ), and Support Zone (SZ), 
soil screener location, stockpile area, etc. shall be located as shown on Figures El-l 
through El4 The work area configuration is composed of the EZ boundary, the CRZ 
with appropriate decontamination stations, the SZ, run-on and run-off controls, and 
vehicle access routes. Tools, equipment, and supplies will be delivered to the site, 
barricades installed, and the personnel mobilized. 

Prior to arrival on-site, the Contractor will inspect the equipment for the presence of dirt, 
oils, and grease. The general condition of the equipment will be inspected and tested 
to ensure that all safety systems and alarms are functional. The performance of the 
equipment will be tested to determine if the equipment can perform the required tasks. 

A pm-excavation meeting will be held to review pertinent information including the 
excavation plan, figures, and the building foundation, area utility, and service drawings. 
All personnel scheduled to participate within the EZ shall attend the meeting and be 
briefed on the hazards and safety issues expected during the excavation activities. 
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2.0 
MOBILIZATION 

Prior to mobilization of excavation equipment, the work area configuration, the 
Exclusion Zone (EZ), Contamination Reduction Zone (CRZ), and Support Zone (SZ), 
soil screener location, stockpile area, etc. shall be located as shown on Figures E1-1 
through E1-4. The work area configuration is composed of the EZ boundary, the CRZ 
with appropriate decontamination stations, the SZ, run-on and run-off controls, and 
vehicle access routes. Tools, equipment, and supplies will be delivered to the site, 
barricades installed, and the personnel mobilized. 

Prior to arrival on-site, the Contractor will inspect the equipment for the presence of dirt, 
oils, and grease. The general condition of the equipment will be inspected and tested 
to ensure that all safety systems and alarms are functional. The performance of the 
equipment will be tested to determine if the equipment can perform the required tasks. 

A pre-excavation meeting will be held to review pertinent information including the 
excavation plan, figures, and the building foundation, area utility, and service drawings. 
All personnel scheduled to participate within the EZ shall attend the meeting and be 
briefed on the hazards and safety issues expected during the excavation activities. 
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3.0 
SEDIMENT AND EROSION CONTROL 

Storm-water and erosion control measures will be implemented as necessary to control 
storm-water run-on/ run-off and to prevent erosion. Straw bales will be placed along the 
edges of exclusion zones in sloped areas so that potential run-on and run-off are 
diverted in a manner that prevents surface water entry or exit from the excavation. 
During daily operations, open excavations will be covered during periods of precipitation 
to prevent contact waters from forming. Potentially contaminated storm-water that may 
collect in the excavation will be either sent directly to the Mine Fill A contaminated water 
pretreatment system or containerized and sampled to determine its disposition. 
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SEDIMENT AND EROSION CONTROL 

Storm-water and erosion control measures will be implemented as necessary to control 
storm-water run-onl run-off and to prevent erosion. Straw bales will be placed along the 
edges of exclusion zones in sloped areas so that potential run-on and run-off are 
diverted in a manner that prevents surface water entry or exit from the excavation. 
During daily operations, open excavations will be covered during periods of precipitation 
to prevent contact waters from forming. Potentially contaminated storm-water that may 
collect in the excavation will be either sent directly to the Mine Fill A contaminated water 
pretreatment system or containerized and sampled to determine its disposition. 

NSWC Crane 
SWMU-12/14, Mine Fill A 
Full-Scale Operational Plan E1-13 02/09198 



4.0 
EXCAVATION AND SCREENING OF CONTAMINATED SOIL 

4.1 PERMITS 

Prior to initiating any excavating, a Digging Permit will be required. In addition, a 
statement of clearance for safe access based on the removal or absence of unexploded 
ordnance in the work zone has been obtained and is included in Attachment El-A of 
this Plan. 

4.2 SOIL EXCAVATION 

An estimated 11,000 cubic yards of explosive contaminated soil will be excavated at 
Mine Fill A by a backhoe/loader and/or a skid steer loader. Particular attention will be 
paid to the areas near and about the Mine Fill buildings. Excavation will proceed 
cautiously due to the potential of unknown buried utilities and piping. NSWC Crane 
utility and building foundation drawings are provided in Attachment El-B of this Plan. 

Soil excavation will begin in areas with pre-determined grids near Buildings 153 and 
158 as shown on Figures El-l and El-2. Each grid will be excavated until confirmation 
sample results indicate that cleanup goals have met, however the maximum depth of 
excavation will not exceed two feet. If cleanup goals have not met and the area 
requires excavation in excess of two feet, NSWC Crane EPD will provide further 
direction. In areas of shallow bedrock, excavation will cease upon bedrock~ contact. 
Areas under construction will be identified and barricaded for personnel protection as 
described in the SSHP, Appendix A. The area will be sampled and covered to avoid 
leaving open excavations during periods of predicted precipitation. During daily 
operations, open excavations will be covered during periods of predicted precipitation to 
prevent contact waters from forming. 

4.3 SOIL SCREENING 

Contaminated soil will be screened at the excavation site to remove oversize material 
(1%” or larger) from the soil prior to transport to the Bioremediation Facility for Full- 
Scale cornposting. The excavated soil will be loaded into the soil screening equipment 
using a backhoe/loader, excavator, or trackhoe. The screening will be performed in 
accordance with Field Standard Operating Procedure (SOP) 1 .O in Appendix D using a 
screen with a minimum 50 tonlhr capacity. The screener is a standard design, 
portable, road legal for towing, self-powered, and has a feed hopper with grizzly bars, 
fines stacking conveyor and a reject (oversized material) discharge conveyor. The 
screening unit will be located in a bermed lined area to prevent run-off and cross 

,_~ contamination of the surrounding area as shown on Figures El-l through El-4 
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4.0 
EXCAVATION AND SCREENING OF CONTAMINATED SOIL 

4.1 PERMITS 

Prior to initiating any excavating, a Digging Permit will be required. In addition, a 
statement of clearance for safe access based on the removal or absence of unexploded 
ordnance in the work zone has been obtained and is included in Attachment E1-A of 
this Plan. 

4.2 SOIL EXCAVATION 

An estimated 11,000 cubic yards of explosive contaminated soil will be excavated at 
Mine Fill A by a backhoelloader and/or a skid steer loader. Particular attention will be 
p<lid to the <lreas near and <lbout the Mine Fill buildings. Excavation will proceed 
cautiously due to the potenti<ll of unknown buried utilities and piping. NSWC Cr<lne 
utility and building foundation dr<lwings are provided in Attachment E 1-B of this Plan. 

Soil excavation will begin in areas with pre-determined grids near Buildings 153 and 
158 as shown on Figures E1-1 and E1-2. Each grid will be excavated until confirmation 
sample results indic<lte that cle<lnup gO<lls have met, however the maximum depth of 
excavation will not exceed two feet. If cleanup goals have not met and the area 
requires excavation in excess of two feet, NSWC Cr<lne EPD will provide further 
direction. In areas of shallow bedrock, excavation will cease upon bedrock contact. 
Areas under construction will be identified and barricaded for personnel protection as 
described in the SSHP, Appendix A. The area will be sampled and covered to avoid 
leaving open excavations during periods of predicted precipitation. During daily 
operations, open excavations will be covered during periods of predicted precipitation to 
prevent contact waters from forming. 

4.3 SOIL SCREENING 

Contaminated soil will be screened at the excavation site to remove oversize material 
(1 %" or larger) from the soil prior to transport to the Bioremediation Facility for Full
Scale composting. The excavated soil will be loaded into the soil screening equipment 
using a backhoe/loader, excavator, or trackhoe. The screening will be performed in 
accordance with Field Standard Operating Procedure (SOP) 1.0 in Appendix 0 using a 
screen with a minimum 50 ton/hr capacity. The screener is a standard design, 
portable, road legal for towing, self-powered, and has a feed hopper with grizzly bars, 
fines stacking conveyor and a reject (oversized material) discharge conveyor. The 
screening unit will be located in a bermed lined area to prevent run-off and cross 
contamination of the surrounding area as shown on Figures E1-1 through E1-4. 
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After processing, the screened material will be dropped from the fines stacking 
conveyor into a yard conveyor for direct loading into the live-bottom semi-tractor trailers 
for transport to the Bioremediation Facility. Prior to leaving the excavation site, all truck 
wheels and wheel wells will be decontaminated as described in Section 6.0 of this Plan. 
Loose soil on the truck bed exterior will be broomed or brushed off and placed back in 
the truck bed. The truck bed containing excavated soil will be covered with a tarp prior 
to transportation to the Bioremediation Facility. 

The oversized material (larger than 1% inches) that is screened out shall be separated 
into stockpiles, i.e., rocks, wood waste, and soil clods. The stockpiles will be located in 
bermed and lined storage areas adjacent to the site to prevent run-off from the piles. 
Each storage area will be a minimum of 10 feet by 10 feet, constructed using IO-mil or 
greater HDPE liner and will be located in a grid area of existing contaminated soil to be 
excavated during the full-scale operations. Prefabricated bins or pans may be placed 
on the lined area for containment of rejected material. All stockpiled material will be 
covered with plastic. 

The soil clods shall be spread out within the EZ in a four to six inch thick layer, on a 
planned excavation area and allowed to dry sufficiently prior to pulverizing by the 
excavating equipment. The drying soil will be covered at the end of each day and 
during rain events to prevent saturation of the soil increasing the drying time. The soil 
shall then be cycled through the screener again. 

Wood wastes, such as tree roots, lumber pieces etc., will be stockpiled in a covered, 
lined, and bermed area for use as a potentially contaminated bulking material for future 
full-scale operations. Rocks larger than 1 % inches in diameter will be decontaminated 
as described in Section 6.0 of this Plan. If the analysis of the final rinse water indicates 
levels of contaminants less than the cleanup levels, the rock will be used as a natural 
backfill material. If levels of contaminants are above the cleanup levels, the NSWC 
Crane EPD will be notified for disposition. 

Potentially contaminated vegetation waste such as sod and Yucca plants shall be 
transported to the bioremediation facility, shredded if necessary, and incorporated into 
the compost piles. 

Should other materials be found during the excavation activities, the Contractor shall 
notify the NSWC Crane EPD for disposition. 

4.4 SOIL STOCKPILING 

Stockpiling of screened soil in a building at the Bioremediation Facility may be 
performed during the winter months and inclement weather. The screened soil shall be 
placed in the building no closer than 30 feet from the open ends. The screened soil 
shall not be stockpiled in such a manner as to have soil in contact with the metal siding. 
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After processing, the screened material will be dropped from the fines stacking 
conveyor into a yard conveyor for direct loading into the live-bottom semi-tractor trailers 
for transport to the Bioremediation Facility. Prior to leaving the excavation site, all truck 
wheels and wheel wells will be decontaminated as described in Section 6.0 of this Plan. 
Loose soil on the truck bed exterior will be broomed or brushed off and placed back in 
the truck bed. The truck bed containing excavated soil will be covered with a tarp prior 
to transportation to the Bioremediation Facility. 

The oversized material (larger than 1 Y, inches) that is screened out shall be separated 
into stockpiles, i.e., rocks, wood waste, and soil clods. The stockpiles will be located in 
bermed and lined storage areas adjacent to the site to prevent run-off from the piles. 
Each storage area will be a minimum of 10 feet by 10 feet, constructed using 10-mil or 
greater HOPE liner and will be located in a grid area of existing contaminated soil to be 
excavated during the full-scale operations. Prefabricated bins or pans may be placed 
on the lined area for containment of rejected material. All stockpiled material will be 
covered with plastic. 

The soil clods shall be spread out within the EZ in a four to six inch thick layer, on a 
planned excavation area and allowed to dry sufficiently prior to pulverizing by the 
excavating equipment. The drying soil will be covered at the end of each day and 
during rain events to prevent saturation of the soil increasing the drying time. The soil 
shall then be cycled through the screener again. 

Wood wastes, such as tree roots, lumber pieces etc., will be stockpiled in a covered, 
lined, and bermed area for use as a potentially contaminated bulking material for future 
full-scale operations. Rocks larger than 1 Y, inches in diameter will be decontaminated 
as described in Section 6.0 of this Plan. If the analysis of the final rinse water indicates 
levels of contaminants less than the cleanup levels, the rock will be used as a natural 
backfill material. If levels of contaminants are above the cleanup levels, the NSWC 
Crane EPO will be notified for disposition. 

Potentially contaminated vegetation waste such as sod and Yucca plants shall be 
transported to the bioremediation facility, shredded if necessary, and incorporated into 
the compost piles. 

Should other materials be found during the excavation activities, the Contractor shall 
notify the NSWC Crane EPO for disposition. 

4.4 SOIL STOCKPILING 

Stockpiling of screened soil in a building at the Bioremediation Facility may be 
performed during the winter months and inclement weather. The screened soil shall be 
placed in the building no closer than 30 feet from the open ends. The screened soil 
shall not be stockpiled in such a manner as to have soil in contact with the metal siding. 
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The slope of the pile shall be limited to contact at one foot below the top of the concrete 
wall. 

Portions of the stockpile not in use will be tarped or covered with plastic and weights to 
prevent dust from being transported out of the building during windy conditions. The 
coverings shall also limit the potential of leachate generation during heavy rainfall with 
high winds blowing into the building. Should covering of the contaminated soil prove to 
be insufficient during periods of high winds or heavy rainfall, a contingency plan to 
possibly enclose the southwest end or both ends of the building will be created and 
approved by the NSWC Crane EPD prior to implementation. The contingency plan 
includes providing retractable mesh or solid fabric curtains covering the entire width of 
the building openings. The eves of the building ends may remain open to aid in air 
circulation through the building. 

4.5 SOIL TRANSPORTATION 

The transport route may vary pending NSWC Crane operations during the periods of 
soil transport, However, the following transportation route to the Bioremediation Facility 
and Figure El-6 should be utilized for the Mine Fill A excavation activities. 

The vehicles will exit the Mine Fill A facility by turning left 
onto Highway 45 (H-45). Travel south on H-45 for 
approximately 4% miles and turn left on Highway 161 (H- 
161). Continue on H-161 past the golf course, and turn right 
onto the NSWC landfill entrance road. The Bioremediation 
Facility is immediately on the left. 

Each truck load of screened soil will be weighed to determine and record the quantity 
and weight of soil entering the Bioremediation Facility. The trucks will be weighed at 
the truck scale at the entrance to the Bioremediation Facility access road as described 
in Field SOP 2.0 in Appendix D of this Plan. 
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The slope of the pile shall be limited to contact at one foot below the top of the concrete 
wall. 

Portions of the stockpile not in use will be tarped or covered with plastic and weights to 
prevent dust from being transported out of the building during windy conditions. The 
coverings shall also limit the potential of leachate generation during heavy rainfall with 
high winds blowing into the building. Should covering of the contaminated soil prove to 
be insufficient during periods of high winds or heavy rainfall, a contingency plan to 
possibly enclose the southwest end or both ends of the building will be created and 
approved by the NSWC Crane EPD prior to implementation. The contingency plan 
includes providing retractable mesh or solid fabric curtains covering the entire width of 
the building openings. The eves of the building ends may remain open to aid in air 
circulation through the building. 

4.5 SOIL TRANSPORTATION 

Tlie transport route may vary pending NSWC Crane operations during the periods of 
soil transport. However, the following transportation route to the Bioremediation Facility 
and Figure E1-6 should be utilized for the Mine Fill A excavation activities. 

The vehicles will exit the Mine Fill A facility by turning left 
onto Highway 45 (H-45). Travel south on H-45 for 
approximately 4% miles and turn left on Highway 161 (H-
161). Continue on H-161 past the golf course, and turn right 
onto the NSWC landfill entrance road. The Bioremediation 
Facility is immediately on the left. 

Each truck load of screened soil will be weighed to determine and record the quantity 
and weight of soil entering the Bioremediation Facility. The trucks will be weighed at 
the truck scale at the entrance to the Bioremediation Facility access road as described 
in Field SOP 2.0 in Appendix D of this Plan. 
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5.0 
SAMPLING 

All sampling for waste, pre-excavation, in-process, and post-excavation characterization 
will be in accordance with the approved Full-Scale QAPP [MK, 1998a]. The QAPP 
describes sampling and analysis procedures including laboratory methodologies, 
Quality Assurance/Quality Control requirements, and field Standard Operating 
Procedures. The QAPP is bound under separate cover and is to be used in conjunction 
with this Soil Excavation Plan. 

5.1 SAMPLING AREAS 

Primary sampling areas will be designated north and northeast of Building 153 (in 
Figure El-l) excluding grids 1 and 2 which have been previously excavated and 
backfilled during pilot-scale operations but may require additional excavation pending 
the establishment of full-scale cleanup levels. These areas encompass an earthen 
berm around Building 153 which is contaminated with explosives, based on previous 
sampling results. Additional sampling areas, north and west of the turn-around road will 
be grid using a nodal spacing noted on the drawings. 

Areas around Building 158 (in Figure El-2) will also be sampled, if necessary, to 
determine the extent of affected soil. Similarly, areas around Buildings 152 and 157 will 
be grid to determine the extent of affected soil to be excavated. The grids and 
excavation areas around Buildings 152 and 157 are shown in Figures El-3 and El-4 
respectively. 

Grid layout and boundaries will be affected by the presence of buildings, utilities, etc. 
Grid borders will be flagged in the field, and areas will be chosen which will be 
accessible by heavy equipment (i.e. individual grid blocks will not be placed in the midst 
of heavy utilities or surface structures). Grid blocks are not expected to be perfectly 
square (i.e. those in the berm). 

5.2 PRE-EXCAVATION SOIL SAMPLING 

Soil sampling will be performed in accordance with Section 4.0 of the approved Full- 
Scale QAPP [MK, 1998a]. Soil samples will be collected from each grid block or 
sampling area. Five grab samples will be collected: one from the center and one from 
near each of the four corners of each grid block. Grab samples will be composited 
using a procedure which will provide a more representative sample, as explosives 
contamination is known to vary over short distances (U.S. EPA, 1996). A total of two 
composites, one for the surface to 12inch depth and one for the two-foot to three-foot 
depth, will be collected per grid block. Each composite sample will be analyzed for 
parameters listed in Table 6-l and Section 1.3 of the Full-Scale Operations Plan. A 
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5.0 
SAMPLING 

All sampling for waste, pre-excavation, in-process, and post-excavation characterization 
will be in accordance with the approved Full-Scale QAPP [MK, 1998a]. The QAPP 
describes sampling and analysis procedures including laboratory methodologies, 
Quality Assurance/Quality Control requirements, and field Standard Operating 
Procedures. The QAPP is bound under separate cover and is to be used in conjunction 
with this Soil Excavation Plan. 

5.1 SAMPLING AREAS 

Primary sampling areas will be designated north and northeast of Building 153 (in 
Figure E1-1) excluding grids 1 and 2 which have been previously excavated and 
bli,lckfilled during pilot-scale operations but may require additional excavation pending 
the establishment of full-scale cleanup levels. These areas encompass an earthen 
berm around Building 153 which is contaminated with explosives, based on previous 
sampling results. Additional sampling areas, north and west of the turn-around road will 
be grid using a nodal spacing noted on the drawings. 

Areas around Building 158 (in Figure E1-2) will also be sampled, if necessary, to 
determine the extent of affected soil. Similarly, areas around Buildings 152 and 157 will 
be grid to determine the extent of affected soil to be excavated. The grids and 
excavation areas around Buildings 152 and 157 are shown in Figures E1-3 and E1-4 
respectively. 

Grid layout and boundaries will be affected by the presence of buildings, utilities, etc. 
Grid borders will be flagged in the field, and areas will be chosen which will be 
accessible by heavy equipment (Le. individual grid blocks will not be placed in the midst 
of heavy utilities or surface structures). Grid blocks are not expected to be perfectly 
square (Le. those in the berm). 

5.2 PRE-EXCAVATION SOIL SAMPLING 

Soil sampling will be performed in accordance with Section 4.0 of the approved Full
Scale QAPP [MK, 1998a]. Soil samples will be collected from each grid block or 
sampling area. Five grab samples will be collected: one from the center and one from 
near each of the four corners of each grid block. Grab samples will be composited 
using a procedure which will provide a more representative sample, as explosives 
contamination is known to vary over short distances (U.S. EPA, 1996). A total of two 
composites, one for the surface to 12-inch depth and one for the two-foot to three-foot 
depth, will be collected per grid block. Each composite sample will be analyzed for 
parameters listed in Table 6-1 and Section 1.3 of the Full-Scale Operations Plan. A 
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minimum of one sample for volatile organics analysis will be collected from the center of 
each grid block at the 12 to 18-inch depth and will not be composited. 

5.3 MARKING GRID BLOCKS FOR EXCAVATION 

Analytical results will be used to mark grid blocks or sampling areas as requiring 
excavation. If a grid block or sampling area shows contamination (off-site laboratory 
results TNT or RDX shows greater than cleanup goals in Table l-2 of the Full-Scale 
Operations Plan) to a depth of three feet, the grid block or area will be marked for three 
feet of excavation. If a grid block or area shows contamination at the one-footdepth, 
the block or area will be marked for one foot of excavation. If a grid block shows no 
contamination at the one-foot and the three-foot depth, the grid block shall not be 
marked for excavation. Additional grid blocks will be sampled as necessary to allow 
excavation of the required volume of soil. 

5.4 IN-PROCESS EXCAVATION SOIL SAMPLING 

Field test kits for explosives will be used to delineate the horizontal and vertical extent 
of contamination during excavation activities, followed by confirmation sampling and 
laboratory analysis. After the initial and in-process excavation activities are complete in 
each grid, the horizontal and vertical extent of remaining contaminants will be 
determined by using colorometric field test kits for TNT and RDX as described in 
Section 4.0 of the approved Full-Scale QAPP [MK, 1998aJ. A sampling grid will be laid 
out along the base of the excavation(s), using a nodal spacing provided in Figures El-l 
through El-4 of this Plan. Each grid block will be sampled using procedures described 
in the approved Full-Scale QAPP [MK, 1998a] for in-process ,excavation sampling. 
Discrete samples will be collected from the four corners and center of the grid block, 
from surface to six inches below ground surface within the excavation, using a drive 
sampler, composited and analyzed for TNT and RDX (field test kits). 

Pin flags will be placed every 20 feet along sidewalls greater than one foot in depth. 
Samples will be collected at each pin flag location, using a drive sampler. One sample 
will be collected from O-6 inches into the sidewall surface at the midpoint between the 
surface and bottom of excavation. The sample will be analyzed for TNT and RDX (field 
test kits). 

After the soil is excavated to a depth where field screening indicate acceptable 
concentrations of explosives, post-excavation soil samples will be collected for analysis 
by a laboratory. Post-excavation soil samples will be taken as described in Section 5.5 
of this Plan. 

5.5 POST-EXCAVATION SOIL SAMPLING 

Once soil has been removed, the open excavation at Mine Fill A will be sampled and 
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minimum of one sample for volatile organics analysis will be collected from the center of 
each grid block at the 12 to 18-inch depth and will not be composited. 

5.3 MARKING GRID BLOCKS FOR EXCAVATION 

Analytical results will be used to mark grid blocks or sampling areas as requiring 
excavation. If a grid block or sampling area shows contamination (off-site laboratory 
results TNT or RDX shows greater than cleanup goals in Table 1-2 of the Full-Scale 
Operations Plan) to a depth of three feet, the grid block or area will be marked for three 
feet of excavation. If a grid block or area shows contamination at the one-foot·depth, 
the block or area will be marked for one foot of excavation. If a grid block shows no 
contamination at the one-foot and the three-foot depth, the grid block shall not be 
marked for excavation. Additional grid blocks will be sampled as necessary to allow 
excavation of the required volume of soil. 

5.4 IN-PROCESS EXCAVATION SOIL SAMPLING 

Field test kits for explosives will be used to delineate the horizontal and vertical extent 
of contamination during excavation activities, followed by confirmation sampling and 
laboratory analysis. After the initial and in-process excavation activities are complete in 
each grid, the horizontal and vertical extent of remaining contaminants will be 
determined by using colorometric field test kits for TNT and RDX as described in 
Section 4.0 of the approved Full-Scale QAPP [MK, 1998a]. A sampling grid will be laid 
out along the base of the excavation(s), using a nodal spacing provided in Figures E1-1 
through E1-4 of this Plan. Each grid block will be sampled using procedures described 
in the approved Full-Scale QAPP [MK, 1998a] for in-process excavation sampling. 
Discrete samples will be collected from the four corners and center of the grid block, 
from surface to six inches below ground surface within the excavation, using a drive 
sampler, composited and analyzed for TNT and RDX (field test kits). 

Pin flags will be placed every 20 feet along sidewalls greater than one foot in depth. 
Samples will be collected at each pin flag location, using a drive sampler. One sample 
will be collected from 0-6 inches into the sidewall surface at the midpoint between the 
surface and bottom of excavation. The sample will be analyzed for TNT and RDX (field 
test kits). 

After the soil is excavated to a depth where field screening indicate acceptable 
concentrations of explosives, post-excavation soil samples will be collected for analysis 
by a laboratory. Post-excavation soil samples will be taken as described in Section 5.5 
of this Plan. 

5.5 POST-EXCAVATION SOIL SAMPLING 

Once soil has been removed, the open excavation at Mine Fill A will be sampled and 
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covered. After analytical results are obtained and determined to meet the cleanup 
levels, the excavation shall be backfilled from an approved on-site borrow source. The 
on-site borrow source will be sampled and approved based on analytical results prior to 
temporary backfilling operations. 

The purpose of sampling the excavation is to determine the level of contamination 
remaining, with respect to explosives, totals of site-specific metals and site-speciftc 
VOCs. A sampling grid will be laid out along the base of the excavation(s), using a 
nodal spacing as provided in Figures El-l through El-4 of this Plan. Each grid block 
will be sampled using procedures described in the approved Full-Scale QAPP [MK, 
1998a] for pre-excavation sampling. However, only one composite sample and one 
grab sample (for VOCs) will be collected from each grid block. The composite sample 
will be analyzed for totals of site-specific metals and explosives, and will be collected 
from the surface to six-inch interval in a manner similar to pre-excavation composite 
samples. The grab sample will be analyzed for site-specific VOCs, and will be collected 
from the center of the grid block, six inches below ground surface, using a drive 
sampler. 

Pin flags will be placed every 20 feet along sidewalls greater than one foot in depth. 
Samples will be collected at each pin flag location, using a drive sampler. One sample 
will be collected from O-6 inches into the sidewall surface at the midpoint between the 
surface and bottom of excavation. The sample will be analyzed for site-specific metals, 
explosives analysis, and site-specific VOCs analysis, 
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6.0 
DECONTAMINATION 

6.1 EXCAVATION DECONTAMINATION FACILITY 

The excavation site equipment decontamination facility shall be constructed of a single 
sheet of 60-mil high-density polyethylene (HDPE), polyvinyl chloride (PVC) drain pipe, 
sandbags or cinder blocks, wood frame side walls, if necessary, and a container to 
collect decontamination water. The HDPE liner shall be placed over sand or smooth 
clay bedding material. The sides shall be constructed of the liner draped over 
sandbags or a bermed perimeter of other material such as 16 inch PVC pipe. The 
decontamination facility shall be sloped to a sump or collection area. A single sheet of 
HDPE shall cover the base of the decontaminatron facility. If the ground is too soft to 
support the decontamination pad, plywood may be used as a base for support. The 
decontamination facility shall be clearly delineated with orange construction fence, wire 
and signs, or equivalent. 

The liner will be visually inspected before use on a daily basis to detect possible failures 
of the liner material. Inspection of the excavation site decontamination will be 
performed using checklist provided in Appendix F of the Full-Scale Operational Plan. 
The inspection process will consist of checking for the following: 

. Evidence of tears and holes. 

. Evidence of seepage. 

. The sheeting is adequately fastened to the side walls. 

. The liner adequately covers the sandbags or berms at the end section. 

If the liner is damaged, it will be repaired or replaced before further use of the facility. 
Any soil beneath the liner in the area of the breach will be sampled and analyzed for 
contaminants. 

Records will be maintained specifying facility construction material and methods, 
disposition of liquids and solids, daily inspections, and any repairs and/or breaches of 
liner integrity. 

All decontamination fluids collected in the sump will be containerized at the end of each 
shift during periods of predicted precipitation. The collected fluids will be sampled to 
determine disposal requirements. If precipitation is predicted, the decontamination pad 
will be covered to prevent accumulation of storm-water. 
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6.2 EQUIPMENT DECONTAMINATION 

Prior to exiting the excavation site, loaded trucks will be inspected for exterior 
cleanliness. In case of spillage of contaminated soil onto the truck exterior or if the 
truck is driven over a contaminated area, the decontamination process will take place at 
the excavation site decontamination pad. The equipment decontamination procedure is 
described in detail in Field SOP 7.0 provided in Appendix D of the Full-Scale 
Operational Plan. 

6.3 GRAVEL/ROCK DECONTAMINATION 

Periodically, the need for washing of gravel and/or rocks will occur when excavating in 
roadway areas, near building foundations, or rocky terrain. The rocks and boulders in 
the oversized material rejected from the soil screening process will be sorted out from 
the soil clumps and vegetation (logs, stumps, roots, brush, rotten wood, and other 
refuse) as described in Section 4.3 of this Plan. The separated rocks or gravel will be 
loaded into container and taken to the decontamination pad. The rocks and or gravel 
will be thoroughly washed of all visible signs of soil with the high-pressure, low-volume 
spray wash unit as described in Field SOP 7.0 found in Appendix D of the Full-Scale 
Operational Plan. Visual examination and rinse water samples, tested for explosives 
using laboratory analysis, will be used for verification of rock decontamination, The 
wash and rinse water will be collected and treated in the Mine Fill A water treatment 
facility or sampled per Table 6-1 of the Full-Scale Operational Plan and disposed of at 
the on-site sewer treatment system or disposed of as directed by NSWC Crane EPD. 
Figure l-4 of the Full-Scale Operational Plan provides the decision-making flowchart for 
the rock decontamination. 
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7.0 
SITE CLEANUP AND DEMOBILIZATION 

As equipment is no longer required in the EZ it will be decontaminated and moved to 
the SZ. After all contaminated materials are containerized, the remaining equipment 
will be decontaminated and moved to the SZ. The decontamination equipment will then 
be cleaned and the work zone barriers removed. After all equipment has been 
decontaminated, the decontamination facility will be dismantled. The contaminated 
materials will be managed according to NSWC Crane EPD requirements. 

All decontamination fluids will be collected, sampled, and either be disposed at the on- 
site sewage treatment plant; or disposed at the Mine Fill A treatment facility; or 
disposed of in a method approved by the NSWC Crane EPD. 

After the decontamination facility has been dismantled and removed, the underlying 
surface will be visually inspected. Visibly contaminated material will be removed and 
managed as a potentially affected material, according to NSWC Crane EPD 
management procedures. 
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8.0 
BACKFILLING AND SITE RESTORATION 

The extent of any excavation and the points at which post-excavation samples were 
taken will be surveyed to determine the volume of the excavation, to record the extent 
of the excavation, and to record the location of the post-excavation samples. The post- 
excavation sampling is further described in Section 4.5 of the approved Full-Scale 
QAPP [MK, 1998a]. The excavation will be backfilled to grade with non-contaminated 
fill from an on-site NSWC Crane EPD-approved borrow source at the end of the 
excavation period. 

If an excavation is to remain open for an extended period of time due to equipment 
down time, berms will be placed around the excavation and the excavation covered to 
prevent run-on or run-off during a rain event. 

The backfill material may be placed in 12-inch lifts or lifts based on use of area as 
approved by NSWC Crane EPD. Backfilled areas may be covered with a minimum of 
three inches of topsoil (which may include the treated soil compost material), seeded 
with native grasses, fertilized, and watered. Erosion control measures, if used, will be 
maintained until the growth of grasses is sufficient to prevent erosion. 

If structures are destroyed during excavation, they will be restored to acceptable 
condition as approved by NSWC Crane EPD and Navy ROICC. 
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Crane, IN 47522 

Subj: Contract N62467-93-D-1106, ENVIRONMENTAL FAC CONTRACT 
4324-0009 NSWC-CRANE 

‘Encl: NSWC Memo code 067 dtd. 22 May 95. 

Gentlemen: 

Enclosed is the EOD clearance for the remedial sites as 
requested.. Should you have any questions, please call me at 
812-854-3318. 

Sincerely, 

Brent Robertson 
Navy Technical Representative 

cc: Caryl Hickel; SDIV Code 0514 w/o enlc. 
Jimmy Jones; SDIV Code 18011 w/o encl,. 
Adrienne Wilson; SDIV Code 1864 w/o encl. 
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8020 
067 
22 May 95 

MEMORANDUM 

From: Explosives Safety Officer 
To: Officer in charge of NAVFAC Contracts 

Subj: CONSTRUCTION CONTRACT N62467-93-C-1106, ENVIRONMENTAL 
RESPONSE ACTION CONTRACT 

Ref: (a) OIC for NAVFAC Contracts memo OIC 4330 of 12 May 95 

1. In response to reference (a), the following information is 
provided regarding the known history of the sites making Up the 
‘various work areas: 

a. Lithium Battery Burial Site - This area has no history of 
ordnance dumping being only a designated land fill for inert 
materials. 

b. PCB Capacitor Burial Site - This dump site is fairly new 

and no historical information exists to suggest it being used for 
any dumping except inert materials. 

C. Battery Shop - The area and the type of work conducted in 
the area suggests no involvement with explosive ordnance. 

d. Highway 58 Dump site A - The location of this site to 
ordnance functions may make the presence of "ordnance looking" 
material possible. In reviewing the way materials were disposed 
of through the years, there is no strong evidence to suggest live 
ordnance was "dumped" as opposed to being processed through the 
Detonation Range. This is so because the Detonation Range has 
been a viable alternative for the destruction of ordnance 
materials since 1946. There has been inert (concrete filled) 
hardware dumped at various sites throughout the years because no 
other alternative was available. Such hardware as 12.75" warheads 
(Hedgehog) were found dumped near some of the buildings~ and used 
as filler to prevent land erosion. These items caused quite a 
stir when first uncovered until a check was made as to their make- 
up and purpose. 

e. Highway 58 Dump site B - Same Comment as for Dump site A. 

f. Dye Burial Ground - Though not much is known about this 
burial plot, the only evidence that exists illustrates that bulk 
dye was dumped,in open trenches and that hardware (especially 
containing explosives) was not a factor. 
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DEPARTMENT OF THE NAVY 
CRANE OIVISION 

NAVAL SURFACE WARFARE CENTER 
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Subj : CONSTRUCTION CONTRACT N62467-93-C-1106, ENVIRONMENTAL 
RESPONSE ACTION CONTRACT 

9. Bioremediation Facility Area - This area was identified 
because of the land configuration (flat with minimal explosives 
safety quantity distance controls) and no record exists in this 
office regarding its use as a dumping ground. 

h. Cast High Explosives/Incinerator Building - As a cast high 
explosives area, the probability of uncovering unexploded ordnance 
is minimal. As the Incinerator Building, there is a probability 
that ordnance parts (fuze bodies, small caliber projectiles etc.) 
can be found in the area surrounding the Building 146 facility. 

1. Sludge Drying Beds A & B - There is no risk of unexploded 
ordnance or ordnance looking hardware being in these two beds. 

j. Rockeye - There is no reason to believe unexploded 
ordnance exists in this area. 

k. Ammunition Burning Ground - There is evidence that 
ordnance looking hardware could be found in this area. Of all the 
excavation that has been conducted for the purpose of cleaning up 
ash pits and so on, there has been minimal active explosive 
material found. 

1. Mine Fill A - There is no evidence to suggest that 
unexploded ordnance was ever dumped in this area. 

m. Mine Fill B - Same comment as for Mine Fill B. 

2. Point of contact is Dale Groh, Code 067, Building 12, 
Extension 3601. 

D. L. GROH 

2 

Subj: CONSTRUCTION CONTRACT N62467-93-C-ll06, 
RESPONSE ACTION CONTRACT 

ENVIRONMENTAL 

g. Bioremediation Facility Area - This area was identified 
because of the land configuration (flat with minimal explosives 
safety quantity distance controls) and no record exists in this 
office regarding its use as a dumping ground. 

h. Cast High Explosives/Incinerator Building - As a cast high 
explosives area, the probability of uncovering unexploded ordnance 
is minimal. As the Incinerator Building, there is a probability 
that ordnance parts (fuze bodies, small caliber projectiles etc.) 
can be found in the area surrounding the Building 146 facility. 

i. Sludge Drying Beds A & B - There is no risk of unexploded 
ordnance or ordnance looking hardware being in these two beds. 

j. Rockeye - There is no reason to believe unexploded 
9rdnance exists in this area. 

k. Ammunition Burning Ground - There is evidence that 
ordnance looking hardware could be found in this area. Of all the 
excavation that has been conducted for the purpose of cleaning up 
ash pits and so on, there has been minimal active explosive 
material found. 

1. Mine Fill A - There is no evidence to suggest that 
unexploded ordnance was ever dumped in this area. 

m. Mine Fill B - Same comment as for Mine Fill B. 

2. Point of contact is Dale Groh, Code 067, Building 12, 
Extension 3601. 

D. L. GROH 

2 
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~MORRISON KNUDSEN CORPORATION ~ 
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CHAIN OF CUSTODY RECORD 720 Park 8Ivd., p.o. Box 73 • 
BoIse, Idaho 83'729 
(208) 386·5000 

Project No.: I Project Name: 
/ fYI/Ne Pld_ A 

I .Iv Anatyst. Required 

~/3)'_ y -1100 'j -Or IISvJC .. iRI) iVf Split 

~ 
Sampler.: (Signature) I. ;m. j~_' Sample. ~ ,.I ;. 

0>' (I " 
Sampler: (Print) A ",;J /'f. S ""0 -(1\ IS ". ". ' 

Semple Sampling Point Sample Time Sample Ve. No ~~ I ' ~ ~k~~ ,r,~~ Remerk. 
TYpe Oescrlptlon Date 1.0. Numbe, 

.sa;1 t;,.. Ii> 1', lIC/( J... -51..: i!,~) 1Z/, q/~r NS7) I<11'S res 0/ X K X. y:.. X /'/·i ... ·I~ 
15;,,.,.'1 1"';/' " ") f1 L Of I"': t ~ 

~_~.:>' 
"/.,,1' 2/, <; /r, )- "(,/0 IhI f'S:r::C.s. 0 1.. X X X x. T4T-

"u)," 1,?,"f,.IItNt~ .. 
" .. ·?O I rot'S 1..';0)." X 

1"'16 !-r,.. h·,I).. L.I.Mk ~ "'-/./.O 'Ii 07i.s- MrSrIlOZ..I.Q X x: X 
~I", l.r K'Nt b,'/r 1... 2j}0/'-'-I 1/35: "-'1'5££: .. ",>0 X X X 
s.>i/ (,e,r\ BLO(K ;J .. ,-./Ul' "'121:>/-; 11:1-0 '" PSIes." 

I' 

;s",' , C r /I) (j L 1)( k ? .. .!. /,. II • .-J ~:J() ..:;., ItJ:L5 1M"" .O"'C S",-<' 
II Ix Ix IX' 1)( 

wl-llr h'd"- iS/~~1r... £, 1/>01. > 1"0" .. ",,,,iCRr.' ,,, >< II I , V 
. r- ... " 

, 

Relinquished By: \Signaturetj _.A I D~rfTime Received By: (Signature) Relinquished By: (Signature) Daleffime Received By: (Signature) 
Company: .m ,. :, .. . ;i ,,0 'if/t{)O Company: Company: I Company: 

Relinquished By: (Signalure) DatefTimo Received By: (Signature) Relinquished By: (Signature) PatetTime Received By: (Signature) 
Company: \ Company: Company: \ Company: 

Relinquished By: (Slgnalure) DatefTime Received By: (Signature) Received lor Laboratory By: (Signalure) DatelTima Total No, Samples This Shipping Container: 
Company: I Company: Company:, I Company: 

Relinquished By: (Signature) PatetTima Received By: (Signatura) Relinquished By: (Signalure) PatetTime Received By: (Signalure) 
Company: I Company: Company: I Compal'\Y~ 
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~MORRISON KNUDSEN CORPORATION 

r 
CHAIN OF CUSTODY RECORD 

«r·'·-;:.t;>:-( ~k'. 

720Por:81'd.PO 8od3 . I fkl'~ .. ", 
Boisa.ldnhoB3729 ('t'e:P " 

(2081388-S000 r: (~C z.. ' 
1',0Jeot No.: Anatysl. RequIred 

14"':1<.1-/· ((('~/~ (.'. -, iI¥,€ 11)/'1..··· f,(t R Split' 
Samplers: (Slgnatulo) y. .', /' _. Sample. 

P I 
( I'.r c. . -c...._-7""'" 

Samplet:( rnt) w' f r ( ./ '" It /'\/ 

Sampling PoInt Sample Ve. No 
Descrlpllon 1.0. Number 

<) ("". ( 

':';/~71"1'1':J INUL" 5 I IXlXl10J I IXI IX - (. I ~. I" . 1 - ~ r;,. \ I~'! , ~.. (",- 'II -"'-.,.---,-1"':-).:::...t.t....:.~"-'--'--':<-..-t=~ 

.. ,. , i : ... ~~. - 7. ':;, /;,/j., 11040lh 1"< ".6 lX I I IX I I IXI ~ 
14 I)r Y 

T ,./-;---

~v,.,:" " 1. ." " • . ,,r,, }: ;,,/ h711 200 mrsrrczzv xIX 
~",c.. IC;/~',i-)('_L.O("= -:1<.( T!oil." 12/z..;I17I/TZO ill e s:r c :50-, D<.l><' II< x IX ~ 
.'5~' L. 

" ., -73' :,:/" I . I ,,<I\")It("'(I<;:·'I .. ~. 2/2'1/17/400 /1 Ii',,; Ie $" () ~ IX I)( x. IX " "".. '" ...... 
... ·"'l-f/'·/ v."R!.,· ( 

;( .. '/1(. ... ~'it.~;j)/ 

Relinquished .\ly: (Signature) 
(. 

Datemme- Received By: (Slgnrilur~- Relinquished By: (Signalure) OatefTime Received By: (Signature) 
Company: . :"'( • . 'I,N.'I ' ::.~ Company: Company: 1 Company: 
Relinquishod By: (Sign.ture) Oa\efTime Received By: (Signalure) Relinquished Sy: (Signatur.) DaterT\me Received By: (Signaturo) 
Company: I Company: Company: I Company: 

Relinquished By: ,(Signature) DatelTime Received By: (Signature) Received for Laboratory By: (Signalure) OalelTime Total No. Samples This Shipping Container: 
Company: I Company: Company: J Company: 

Relinquished By: (Signature) Datemme Received By: (Signalure) Relinquished By: (Slgnalure) O.lemma Receiv8d By: (Signalure) 
lCompany: I Company: Company: 1 Company: 



KNUDSEN CORPORATION 
CHAIN OF CUSTODY RECORD 720 Park 0l”d.. P.0 BOX 73 

0&e. Idaho 83728 
c n CL PSI 

I I I I I I I I I I I I I I I I I 
RelinquishegRy~~(SjgQa~~~~~ , Received By: 

w;y;,, Company: 
(Signalure) Relinquished By: (Signature) Dawlime Received By: (Signature) 

CQ’J’Qa”yil/ ,,.., 1 .p , /r,..kw f,, company: Company: 

Relinquished By: (Signature) DatefRms Received By: (Signature) Relinquished By: (Signalure) Dale/Time Received By: (Signature) 

CO”,Qa”y: company: company: Company: 

Relinquished By: (Signature) DaMTime Received By: (Signature) Received for Laboratory By: (Signature) Dalellime Total No. Samples This Shipping Conlainer: 

company: company: Company: Company: 

Relinquished By: (Signalum) DaMTIme Received By: (Signature) Relinquished By: (Slgnalure) DaWTlme Received By: (Slgnaturs) 

company: I 
company: compsny: I 

Company: 

, 
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~MORRISON KNUDSEN CORPORATION 
CHAIN OF CUSTODY RECORD 720 Park Blvd., P.O. Box 73 

Boise, Idaho 83729 
(208) 388-5000 COc.. ps. ( 0 

prO~CI No.: , IjrOjeCI Name: /1'1,,:, I,ll A \ Analysis Required 
If jI '/. n(l"''/'' 1'1 N::.: I~ <..., - C VAil ( Split ' 

~~~ 
Samplers: (Signa;(~re)_ - __ ,( f "> /--' Samples 

Sampler: (Print).....: Ar' I, J TAl I • 1" 
Sample Sampling Point Sample Time Sample Ve. No "iype Description oala 1.0. Number 

~oi I ~riJ .6/"t'S" " II- I) " W~:-/97 In' ", ffl'szc.S 0,/ I~ Ix X )( Ix /1{ bAli 

.s co j ) GYr'j &1.,,", >II -1-'- ;J.S' -1'''117 IO~S ~/"Srcs 10 )( )( V X ll!,~;.,v,J 

150; I 'br,j a/.,f lIf :1 "'~/.6' l"I)J/97 Q" iii Mf$Icsf/ )I' ~ X 1 )( . . ',J 

s..JJ. "' r f' + 
WAf,A. 'Ir '? ,f J,AII k 1"/· ~/f1 I;;. tk> /"iI'S fA D~M X ). .. t ..... /0,,/.$ 
Iw .. +o /f,~~ ( 61AO'Ic 'r'l>r 197 I ~/S- HI'S ,J!,o"~S' X )( 

Is .. " I brr'J a/",/k" " ~ "/.) " 1'(~S 117 1110 ;I. 'rt /'s r cS ';J. X )C Y LX. ~ 

s.,; I G~I'J I!.I,,~·' ). '-).$' r'f"Ii?-'1 l'Iti 7 ~jJSl d 13 "t )( X X 

, 

RelinquiShal!,§y,:,(~!gpa~~;J~ • 'Y. %telTime Received By: (Signature) Relinquished By: (Signature) DatefTime ReceIved By: (Signature) 

CompanyH,.,,,.,,,, .• ~ "_,elfIAJ 'IY ~J' 771' 'Joe Company: Company: I Company: 

Relinquished By: {Signature} DatefTlme Received By: (Signature) Relinquished By: (Signature) OatefTime Received By: (Signature) 
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Relinquished By: (Signature) DatefTime Received By: (Signature) Received for Laboratory By: (Signature) DatefTime Total No. Samples This Shipping Container; 
Company: 1 Company: Company: J Company: 

Relinquished By: (Signature) Datellme Received By: (Signature) Relinquished By: (Slgna(ure) OatefTlme Received By: (Signature) 
Company: Company: Company: J Company: 



@I . MORRISON KNUDSEN CORPORATION 
CHAIN OF CUSTODY RECORD 720 Patk SW P.0 BOX 73 

Boise. Idaho 83728 
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1 

-._ ., ,.. . , , - , . - 
Sampling Point Sample 

Date 
Time Sample 

I.D. Number 

Relinquished gy;:(Sign@uyJ 7’ 

Coww&+ :.., x 

Relinquished By: (Signature) ( Date/Time IReceived By: (Signature) 

Relinquished By: (Slgnsture) 

Company: 

RelInquished By: (Signature) 

I 
Datwlime Received By: (Signature) 

Company: 

1 Dale/Time Received By: (Signature) 

Company: 
I 

Company: company: company: 

Relinquished By: (Signalum) Date/Time Received By: (Signature) Received lor Laboratory By: (Signature) Daterrime Tolal No Samples This Shipping Container: 
Company: Company: Company: Company: 

Relinquished By: (Signature) DatelTime Received By: (Signalum) Rellnqulshed By: (Signature) Date/Time Received By: (Signature) 
ComDanY: I CamDenY: Camoao~: I Comoanv: 

( / ( 

~MORRISON KNUDSEN CORPORATION 
CHAIN OF CUSTODY RECORD 720 Palk Blvd .• P.O. Bo'A 73 

80i80,IooOO 83729 
1208) 386.50°20 < oW I'SOO,,/ 

Prolect No.: I ~rOjOCI Name: 
/ fhl',{, /1 11 

itO AnalYGI6 Required 

1$':J;1'/-OO 0 'i' - 0 1 IN.1'tvc C""r Split 

~ 
S.mple,s: (Slgn.'u,o) ....... - •. ( '/'-;7' Samples 

Sampler: (Print) .'i'" , ... ' ( / T .. T( J .. 
Sample Sompllng Point Sample Tim. Sampl. V •• No 

1\Ipe Description Dot. 1.0. Number 

.s" I I r,?1:.1 d, A . 1 51,,/10., -I' 711 7 I ~ i..!.- M/,r<'~I'f Y. )( }l y. X 1'1 f:, A '/ 

Is,,; / C; , :,1 tI" ~ • '7 1\ (f ,<l 
1'/) '/97 I 3 or ." " ". Nl'n cs/f X )( )( 'L lv,,, "'",- j 

(.J. t. , T'il> 6/." ~ 17 ''/;7 / J 0"0 H ,,',-;'~ y. 'I. stt'. 
SnJ-H,w( j f '\: 

~A bD'''.,f;".:.f , 
II ), T.<i: 

":>01 I IL", J t,f,', f. . J' .J ~ " 
,.~ 1 - c_ 

S~;r- "C"::J7J·,I.-'''~) -'" IJ , • " - l' 1«':> 
/'/ P'T Col' ~ " 

• """.I~ 

.--' 

Relinquished ~y;:(~ign~t~1"1 ~~ 
;h 0aiTime Received By: (Signature) Relinquished By: (Signature) Oalemme Received By: (Signature) 

Company}lf ~! . /)7111:.00 Company: Company: 1 Company: 11;''''/J ."f I"" , (., t'.-,,,-, 
Relinquished 8y: (Signature) Oatemm. Received By: (Signature) Relinquished By: (Signalure) DalelTime Received By: (Signature) 
Company: 1 Company: Company: 1 Company: 
Relinquished 8)': (Signalure) Oatemme Received By: (Stgnature) Receil'tld for Laboratory 8y; (Signature) Dateffime Total No. Samples Thi. Shipping Conl.iner: 
Company: 1 Company: Company: 1 Company: 

Relinquished By: (Signalure) Oalemma Received By: (Slgnatura) Relinquished By: (Signalure) Oatomme Received By: (Signature) 
Company: I Company: Company: I Company: 



KNUDSEN CORPORATION 
CHAIN OF CUSTODY RECORD 

Project No.: 

4 I 2 ‘/-,s.. ,>y. ,--, 
Samplers: (Signalwe) _ ,. 

Sampler: (Print) <‘,, , , 

SPlli 
Sample8 

,208,386-5°C” ,,C(r 

\ Analysis Required 

Relinquished Sy: (Signalu Received By: (Signature) 
Compa”y,~ : ~~.i 

Relinquished By: (Signalwe) DawTime 

Company: Company: ,, 
F,-$+ 

Relinquished By: (Signalum) I 1 DaterTIme 1 Received By: (Signalwe) Relinquished By: (Signalure) ( DateKime Received By: (Signature) 
Company: Company: Company: Company: 

Relinquished By: (Signature) Dateillme Received By: (Signature) Received lor Laboratory By: (Signalwe) Dalellime Total No. Samples This Shipping Conlainer: 
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RelinquIshed By: (Signature) DateKlme Received By: (Signature) RelInquIshed By: (Signalwe) Dele~lme Received By: (Signalure) 
Company: 
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~MORRISON KNUDSEN CORPORATION 
CHAIN OF CUSTODY RECORD 720 Park Blvd., P,O, Bo)( 73 

Boisa,ldaho 83729 

1208) 386.5000",- c.L' ,g s" ,I:" 

Project No.: I :o~e,~~ ~a~)e,: ~ ! }.J, " 

i Analysis Requlrod 

Itt:.t 1/~'1·"\1. "~I /'/1 .4 Spill 

~ 
Sample's: (Signalure) i_ jI/ Semple. 

Sampler: (Prinl) S" , 
., (,-,-'r>., 

·f , T .. ), ' ... 

Sample Sampling Point Sample Time Sample Ve. No Typo Description Oat. 1.0. Number 

. ' I r:l II 'IJ./ I} \} :J 
<;/" 1;< X IX X X J.'L" -: ... i .' I ~ 1- " " ,., 'f 

" ,~ r I L 

, . I "/I •• !- fl" ., -/I/? 7 I j I ~-
,/,J IX' [)< Ix i'L I'T:". 

I 

.J " (' •• ,. ''1 ... 
f 

IAt, I f-t',,' , iI., , ./ /, "1 :""0 .n 7//' I~, :.,.., > '.)' Ix Ix . 
lfo,t! .r 

k ,,' I r;, : .' I ' I ' 1 <: I . 1/. I";' .,', ., 
'''' I ~ 

.: I ., 

I. 't. I" l'l III I¥ .J".J. ' ,t, . 
•• J . t .. 

I~ : I I ,f I. I, .., ., h-' f r. 1/'-1, '1 1'1 J f- 0,;.1", ~< c('Y ''( Iv Ix 1)( 
IS. '1 r •. ,J ,,/,,/ • ) 11,1 /)/, '"1 Ii')? c,rJ 

llf 1)( , 'i. \( ,Y I , , ... ~., '. n . 

Relinquished By~ (Si~?lu7C y 
0~;e/(;~e3D 

Received By' (Signalure) RelinqUished By: (Signalura) DatefTlme Recaived By: (Slgnalure) 

CompanY1~ ". '. I , I .. ,. . Company: Company: 1 Company: 
Relinquished By: (Signalu,o) Oalemme Recalved By: (Signalura) Relinquished By: (Signalure) Daterrime Received By: (Slgnalure) 
Company: I Company: Company: 1 Company: 
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Relinquished By: (Signaluro) oatoTmo Rocelvod By: (Slgnaluro) Rollnqulshod By: (Slgnalure) Daterrlme Received By: (Signature) 
Company: Company: Company: 1 Company: 
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~MORRISON KNUDSEN CORPORATION 
CHAIN OF CUSTODY RECORD 720 Park Blvd., P.O. 60)( 73 

Boise, Iduho 83729 0" 
1208} 386-5000,.. ,," e. (> ~~ '" 

Projecl No.: l:r01eol Name: , ,.1' Analyol. RequIred - ...... 
II'J) 'I' beo 1- "7 "'SI,) C. C,~.,r IN,,; !.11.4 Split 

~ 
Sompler.: (SignOlur.)~;; , ... <. , .. , r~,. I Sampl.a 

," '. -r-;I / r: Samplar: (Prlnl '.., .,.... ~''''. .s, .... " ~ '1, . J:<. 
Sampl. Samplln(Polnt Sample Tim. Sample Vo. No 

lYpe Description Dale \.0. Number 

(i) 

Iw.r., Tr:~ tn .. ~ rto '/ Q "'1 ,.,'160 ~""'T~~"i' )( 1)( 1'1 b~.J 

W,,-n r t,;'H 3/",,1;; r/> cj'1 I~j() ,,~~ ~'Il t> u f' y, \. )( 'I. IIJ .. ,,,,:, Ih'I"-- J 
"" .. -h, f,; /.1 8/ ... " i A '/~ ;/~'1 .... ~,;~"rAbH.? :r: x )( y. 
WAf< ( F,', !1 dr", k r3 '/u/o ,'--c:' ;. " j··p,flle>.ali' 'j. l( 'X v 5,v-l/, w' !-l 

J-.. ~ t""""f","t 1. '. 

""".'.'"~~-.... -

, 

Rolinquisha!i \ly;. (Si9,~alu~r:~ /,~I.mm. Received By: (Signalu,e) Rolinqulshed By: (Slgnaluro) Dalemme Received By: (Signalure) 

CQmpan'j-(/ 1111 i" f; , . .l; • . r:r ",>"I{yJ,'1 Company: Company: 1 Company: 

Relinquished By: (Signalure) Dalemme • Received By: (Slgnalure) Relinquished By: (Signalure) Datemme Received By: (Signature) 
Company: 1 Company: Company: 1 Company: 

Relinquished By: (Slgnalur.) Oalemme Received By: (Slgnalure) Received for Laboralory By: (Signalure) Oalemma Tolal No. Sample. This Shipping Container: 
Company: 1 Company: Company: I Company: 

Relinquished By: (Signalure) Oolemme Received By: (Slgnalure) RelinquiohedBy: (Slgnelu,e) Dalemme Recalved By: (Slgnalu,e) 
Company: 

, 1 Company: Company: 1 Company: 
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~MORRISON KNUDSEN CORPORATION 
CHAIN OF CUSTODY RECORD 720 Park Blvd., P.O. Sox 73 ~ Bolio. Idaho 83729 

(2Q8) 388-5000 <t c'" ,"") 06'7 

'proJect No·: '. (roject Name: Analyal. Required 

.<!')2t1,{« ~/- (('71 //-< W"c (",,,' fl,vf' //J)I"'( ("L J4 Spill 

A~ 
Sample,.: (Signalu,al .-;;~.:~~'. /"'t::'-. ~ ,-'. :-,e..._ ; Sampl •• 

Sampler: (P,lnl) \.~,:i'~ L:"::"~'<TCI\ / 
Sampl. Sampling Point Sample "Tim. Sampl. Yo. No 
~pe O .. crlptlon 08t. 1.0. Number 

W,4Tt,~ ., i':" II; (I I ,4 N/<.. Yl//"17_ .,. '" '" O'f::CZO til's rf3 () '1;/114 X X 1</ 1')rJ Y 
, 

i 
T vl/( N rllZc ",..j.4) 

!St>IL 
/.: -;'J..lr'h ..... 
-?''';.;II) "'4((r< ---Ie ~j"jq7 

co'r 

O'lC;) tlIl'5r" 5 7...1 IX X Y, X IX 
SOIL Ad,,""':. {\Lf( K ~ It' Df{,[~ -:I.l!.' /~/., o "I t/f} .,..c '" 

JI/f'1:rC'~ 2 ? IX' -- IX X .X <C, v(T II I../i! <;. r 
L" i.e,l HI {I<' ,('~ 

X1L 
' ":""fl/((o.. ,/,,;07 /0/:;;; 

c,,' I) X X >< )< t?IZIi') ':.£1(10: sill' IIIPS-XC' s .. z '3 

"dP1 '- C-'lll)I~\t.( <'K. ' II Of" ;:-;-J 'J/JI~t1 lot/5 c'-;:t' J 1'1. 'j IX -r>i'{rr12'-1 , • , • 

:(:'!( Ii} , -( I? ··).(,/1( .... "- Jltt; 1 l'3t5' 
fl< t' l;t IX V l>( 1)( ;:',I/I,/.(rk t,i', r (" '2';-

'5(:1< r:" ,/1/"( {( N. P I ( i)/;iJ "/"/'17 nl/s ("/Ir 
,,,P<T(' <~ 2(, 'X '>( IX ~ 

'1 

, 

Relinquished ~y: (Signalu,a) < Oalemma Reoeived By: (Slgnalu,e) Relinquished By: (Slgnalu,e) Oalemme Received By: (Slgnalu,e) 
..-: . (.. .. '...:--
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Company: I Company: Company: L Company: 
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I TNT 
4ADNT 
2ADNT 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Silver 
Selenium 
Volatile Organics 
Vinyl Chloride 
Melhylene Chloride 
ACElOne 
i,l-Dichloroelhene 
Chloroform 
1,2-Dichloroelhane 
2.Bulanane 
Carbon Telrachloride 
Trichloroelhene 
Benrene 
6Melhyl.2.Penlanone 
Telrachloroelhene 
T0kle 
ChbR3beWSle 

7 
6% 

1: 
1: 
3: 
1: 
6 
1: 
1, 
1: 
1: 
1: 
1: 
1: 

0 

0 

a 
a 
I 

C 

MPSlCSOl I MPSlCSO2 1 MPSTSO2lB 1 MPSFAO220 1 MPSFBO220 [ MPSICSDJ 1 MPSlCsM 1 MPSR60220 
z19m7 2l19m7 ! Ylolo7 ! 2nwo7 I znom7 1 2no187 2nw37 I 2Rols7 

I 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

13.0 u 
14.ou 
7.30 u 
4.00 u r lO.OU 
7.W u 
6.40 U 
7.00 u 
12.ou 

1WCCCC D UGlKG 
125OU UGlKG 
125OU UG/KG 
325oU UG/KG 
13M)U UGiKG 

21COOOD UGlKG 
125oU UG/KQ 
1250U UGlKG 25OU UGlKG 12.OU UGA 
13OOU UG/KG 26OU UG/KG 9.4OU UGA 
1250U UG/KG 250u UG/KG 6.70 U VGA 
125OU UG/KQ 25ou I UG/KG 12.OU UGA 

XMU UGlKG 1300 U UG/KG 
250U UG/KG 125OU UGtiG 
25OU UGiKG 125OU UG/KG 
26Ou UG/KG 125OU UGlKG 
26Ou UG/KG 126OU UG,KG 

N/A NIA 
N/A N/A 

110 MGlKG 69.5 MGMG 
,251 U MGiKG 0.243U MG/KG 
x.3 MGACG 14.6 MGMG 
16.6 MGMG 13.3 MGiUG 

N/A N/A 
N/A N/A 

‘!Wl u MGR 0.001 u MGR 
0.1 u MGA 0.1 u MGA 
0.73 MGA 0.96 MGA 

I.W4 u MGR 0.004 u MGA 
I.005 u MGA 0.005 u MGA 
3.04 u MGA 0.04 u MGA 
I.005 u MGR 0.005 u MGR 
0.1 u MGA 0.1 u MGA 

12u UGlKG N/A 
3J UG/KG N/A 

12u UG/KG N/A 
6U UG/KG N/A 
6U UGlKG N/A 
6U UG/KG N/A 

12u UGiKG N/A 
6U UGlKG N/A 
6U UGlKG N/A 
6U UG/KG N/A 

12u UGIKG N/A 
6U UGlKG N/A 
6U UGiKG N/A 
6U UGIUG N/A 
2J UQlKQ NJA 

N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

1ou UGA 
5u UGA 
tou UQR 
5U UGA 
5U VGA 
5u UGA 

1ou UGA 
5u UGA 
5u VGA 
5u UGA 

1ou UGA 
5u UGA 
5u UGlL 
5u UQA 
1 JB UGA 

ou UGA e.w u UGA 
OU UGA 7.9OU UGR 

U VGA 0.1 u UGll 
.4 UG/L 1ou UGll 
J UGA 2U UGil 
J. UGlL 3U UG/I 
, UGA 4U UGfl 
IV UGA 3U UGA 
J UGA 5U UGR 
J UGA 6U UG/I 

N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A . 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 

IOU UGA iou UG, 
7 UGA 5U UG 

76 VGA 14 UG 
5U UGA 5U UG 
23 UGA 55 UG 
5u UGA 5U UG 
1ou VGA 1OU UG 
5u UGA 5U UG 
5u UGA 5U UG 
5u UGlL 5U UG 

1ou UGA 1ou UG 
5u UGR 5U UC 
SU UGA 5U US 
6U UGA SU US 
6U UQA 2JB UC 

125oU UG/KG 25Ou UGiKG 6.WU VGA 
125OU UGiKG 25Ou UG/KG 7SUU UGA 

I 

:I 
; 
L 
L 
L 
L 

A 
A 
A 
A 

A 
iA 
iA 
iA 
iA 
IA 
iA 
iA 

:A 
OL 
IA 

I 
N/A N/A 0.1 u UGA 
N/A N/A 1ou UGA 

2U UQA 
3u UGA 

114 MGIKG 97.4 MGMG 
0.25U MG/KG 0.251 U MGiKG, 

18.9 MGMG 15.7 MGACG~ 
22.4 MGMG 17.3 MGMQ 

NIA N/A 
N/A N/A 

0.001 U MGR O.M)l U MGR 
0.1 u MGA 0.1 u MGR 
0.654 MGA 0.67 MGA 

O.W4U MG/L O.W4U MGA 
O.C05U MGA O.CO5U MGA 
0.04 u MGA 0.04 u MGA 

o.w5 u MGA O.MxU MGA 
0.1 u MGA 0.1 u MGlL 

12u UGlKG N/A 
2J UG/UG N/A 

IZU UGlKG N/A 
6U UGlKG NIA 
6U UGlKG N/A 
6U UGIKG N/A 
1zu UG/KG N/A 
6U UGlKG N/A 
6U UG/KQ N/A 
6U UG/KG N/A 

12u. UG/KG N/A 
6U UQ/KG N/A 
6U UGlKG N/A 
6U UG/KG N/A 
6U UGlKQ N/A 

4u UGR 
3u UGA 
5u UGA 
6U UGA 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

1ou VGA 
5u VGA 
13 VGA 

5u UGR 
4J UGR 
5u UGR 
IOU UGA 
5U UGA 
5u VGA 
5u UGR 
IOU UGA 
5u VGA 
5u VGA 
5u UQ/L 
5u UGA 

690000 0 UGIKG 4600000 UGil 14.0U UGIL 1000000 0 
1250 U UGIKG 1250U UGIL 7.3OU UGIL 1250U 
1250 U UGIKG 1250U UGIL 4.OOU UGIL 1250U 
3250U UGIKG 3250U UGil 10.0U UGIL 3250U 
1300 U UGIKG 1300U UGIL 7.ooU UGIL 1300U 
66000 UGIKG 7900 UGIL 6.40U UGIL 210000 0 
1250 U VGIKG 1250U UGIL 7.r:JJ U UGIL 1250U 
1400 P UGIKG 050J UGIL 12.0U UGIL 1250U 
1300U UGIKG 1300U UGIL 9.40U UGIL 1300 U 
1250U UGIKG 1250U UGIL 5.70U UGIL 1250U 
1250U UGIKG 1250U UGIL .)2.0 U UGIL 1250U 
1250U UGIKG 1250U UGIL 8.00U UGIL 1250U 

N/A N/A N/A N/A 
110 MG/KG 69.5 MGIKG 114 97.4 

0.251 U MGIKG 0.243 U 0.25U 0.251 U 
20.3 MGIKG 14.6 18.9 15.7 
18.8 13.3 22.4 17.3 

N/A N/A N/A NIA 
NIA NIA 

i 0.1 U MGIL 0.1 U MGIL N/A N/A N/A 0.1 U MGIl 0.1 U MGIL N/A 
Barium 0.73 MGIL 0.96 MGIL N/A N/A N/A 0.888 MGIL 0,67 MGIl N/A 

0,004 U MGIL 0.004 U MGIL N/A N/A NIA. 0.004 U MGIl 0.004 U MGIL NIA 
0.005 U MGIL 0.005 U MGIL N/A NIA NIA O.OO5U MGIl O.OO5U MGIL N/A 

Lead 0.04 U MGIL 0.04U MGIL N/A N/A N/A O.04U MGIL 0.04U MGIL N/A 
Silver 0.005 U MGIL 0.005U MGIL N/A N/A N/A 0.005 U MGIL O.OO5U MGIL N/A 

I U N/A 

Chloride UGIKG NIA 5U UGIL 7 5U UGIL 2J N/A 
UGIKG N/A 10 U UGIL 76 14 UGIL 12U N/A 

1,I·Dichloroelhene UGIKG N/A 5U UGIL 5U UGIL 5U UGIL 6U N/A 
Chloroform UGIKG NIA 5U UGIL 23 UGIL 5J UGIL 6U N/A 
1,2·0Ichloroelhana UGIKG N/A 5U UGIL 5U UGIL 5U UGIL 6U N/A 
2·8utanone UGIKG N/A IOU UGIL 10 U UGIL IOU UGIL 12U N/A 
Carbon Telrachlorlde UGIKG N/A 5U UGIL 5U UGIL 5U UGIL 6U N/A 

UGIKG N/A 5U UGIL 5U UGIL 5U UGIL 6U N/A 
UGIKG NIA 5U UGIL 5U UGIL 5U UGil 6U N/A 
UGIKG N/A 10 U UGIL IOU UGIL IOU UGIL 12U. N/A 
UGIKG NIA 5U UGIL 5U 5U UGIL 6U NIA 
UGIKG N/A 5U UGIL 5U 5U UGIL 6U NIA 
UGlKG N/A 5U UGil 5U 5U UGil 6U N/A 

IS UGIL 6U 



Am& 
Barium 
Cadmium 
Chromium 
Lead 

Melhvlene Chloride 

l,l-Dichloroelhene 

Carbon Telrachloride 

4.Melhyl.2.Penlanons 
Tetrachloroelhene 

MPSICSO5 MPSlCSoe MPSIcs07 MPSICSW MPSTB0224 
a-24197 zI24iQ7 2n4m7 MU87 zRu87 

ZKOCO UGlKG 13033 UG/KG 12MKX)D UG/KG 27CWJ UGlKG N/A 
xXxXx) UG/KG 7lCCOD lJG/KG 6SCWJD l/G/KG 250MX)D L/G/KG N/A 

E 
sew P UG/KG 810 UGlKG 
6250 u UGIKG 250u UGr-AG 
16250 u UG/KG 65OU UG/UG 
6503U UG/KG 2wu UGIUG 

3WXXGD UGlKG 6SW UGIKG 
6250 U UGlKG 250u UGlKG 
6250 u UG/KG 250u UG/UG 
6WJU UGlKG 260u UG/KG 

I 62SOU UG/KG 25ou UGlKG 

250u 
25ou 
65OU 
26ou 
lOWI 
25ou 
250u 
26Ou 
250u 

UGlKG 
UG/KG 
L/G/KG 
UG/KG 
UGIKG 
UG/W 
UGIKC 
UGlKC 
“G/KC 

2WU UGlKG 
25OU UGKG 
S5OU l/G/KG 
260U W/KG 

12fBP UGKG 
11CQ UG/KG 
740 UGIUG 

2SOu L/G/KG 
250u UG/UG 

25Ou UGlKG 250U UGlKG 
250u UG/KG 2Sou UG/KG 
25Cu UGlKG 250u UGlUG 

N/A N/A 
N/A N/A 

77.9 MGlKG 93.6 MG/KQ 
1.247U MGiUG 0.26U MO/KG 

11.7 MGKG 12.5 MGKG 
13 MGlKG 16.3 MGKC 

N/A N/A 
N/A N/A 

5250 U UGlKG 25ou UG/KG 
j25OU UGlKG 250 U UG/UG 
525OU UGlKG 25Ou UG/KG I 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

bOOWD UG/KG 8903 UWG 14WOOD UGlKG 
XXXX)D UGiKG 35CCODJ UG/KG WXCQD UG/KG 
25ou UG/UQ 250u UGlKG 250” UGiUQ 
2YJU UGKG 250 u UGMG 25ou UGlKG 
65JU UGlKG 65OU UG/KG 65OU UGlKG 
260u UGlKG 260 U UG/UG 26Qu UG/KG 
3WP UGiKG 3CCO UG/KG 250 U UG/KG 
19QJ UG/KG 250 U UG/KG 26Ou UG/KG 
250u UGlKG 250 U UGlKG 25Qu UG/KG 
260 U UGlKG 260 U UGlKG 260 U UG/KG 
25ou UG/KG 250 U UGlKG 25Ou UGiUG 
253u UG/KG 250 U UGlKG 250u UG/KG 
250u UGIKG 250u UG/KG 250” UGlKG 
25ou UGlKG 25Cu UGlKG 250 U UGIKG 

+ 
N/A N/A 
N/A N/A 

105 MGlKG 77 MGlKG 
0.24SU MG/KG 0.249U MGlKG 

11.1 MGlKG 11.3 MGKG 
18.4 MGIKG 12.6 MGKG 

N/A N/A 
N/A N/A 

-I- 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A N/A 
N/A N/A 

48.6 MGlKG 49.7 MGIKG’ 
0.3 u MGKG 0.3 u MGIUO 
10.3 MGlKG 11.1 MGlKG 
10.3 MGIUG 6.6 MGIUG 

N/A N/A 
N/A NIA 

N/A 
N/A 

41.9 MGK( 
0.3 u MGIKI 
14.1 MGIKI 
9.2 MGiKl 

N/A 
N/A 

O.Wl u MGR 0.001 U MGII. D.Wl U MG/L 0.001 U MGR N/A O.Wl u MG/L 0.001 u MG/L I.Wl u MGA 
0.1 u MGIL 0.1 u MGR 0.1 u MGA. 0.1 u MGR N/A 0.1 u MGR 0.1 u MG/L 0.1 u MGA 
0.77 MG/L 0.91 MO/l. 1.02 MGIL 0.9 MGIL N/A 0.9 MGR 0.9 MGIL 0.9 MGA 

O.CQ4U MG,I O.CQ4U MGR 0.004 u MGA O.WU MG/L N/A 0.004 u MGA o.w4 u MGlC b.004 u MGfl 
oaJ5 u MGR O.CO5U MGlL o.w5 u MGR 0.005U MG/L N/A o.w5 u MGIL o.cc5 u MGIL I.005 u MGll 
0.04 u MGR 0.04 u MGR 0.04 u MGA 0.04 u MGll. N/A 0.04 u MC?& 0.04 u MG/L 0.04 u MGA 
0.005 u MGR 0.005 u MGA 0.005 u MGA O.CO5” MGR N/A 0.w5 u MGR 0.w5 u MG/L ).W5 u MGII 

0.1 u MGR 0.1 u MG/L 0.1 u MGII. 0.1 u MGL N/A 0.1 u MGlL 0.1 u MGlL 0.1 u MGil 

12u UGlKG N/A 12U UG/UG N/A 1ou UC x 12u UG/KG N/A 12u UG/KG 
ZJ UGlKG N/A 6” UGlKG N/A 5u UC 3n ZJB UGIKG N/A 2J0 UGlKG 

12u UG/KG N/A 13 UGlKG N/A 1ou UC S/L 1OJ UG/KG N/A 12u UG/KG 
6U UG/KG N/A 6U UGlKG N/A 5u UC 3/L 6U UG/KG N/A 6U UGIKG 
2J0 UGIKG N/A 2JE UGlKG N/A 5u UC 3/L 2J0 UGlKG N/A 1 JB UGlKG 
6U “G/KG N/A 6U UG/KG N/A 5u Uf 3/L 6U UGlKG N/A 6U UG/KG 

12u UGiUG N/A 12u UG/KG N/A 1ou UC 3/L 12u UG/KG N/A 12” UG/KG 
6U UGlKG N/A 6U UGlKG N/A 5u UC j/L 6U UG/KG N/A 6U UG/KG 
6U UG/UG N/A 6U UG/UG N/A 5u UI 3. 6U UG/KQ N/A 6U UG/KG 
6U UG/KG N/A 6U UGiUG N/A 5u VI 3. 6U UGIKG NIA 6U UG/KG 

12u UG/KG N/A 12u UG/KG N/A 1ou UI 3ll 12u UG/KG N/A 12u UG/KG 
6U UGIKG N/A 6U UG/UG N/A 5u v  SK 6U &/KG N/A 6U UGlKG 
6U UGiUG N/A 25 UGIKG N/A 5u IJ GA 1J UG/KQ NIA 6U UGiUG 
6U UGMG N/A 6U l/G/KG N/A 5u llf GIL 6U UGlKG N/A 6U UG/KG 
6” UG/KG NIA 6” W/KG N/A 1 JS UI 3/L 25 UG/KQ N/A 6” UG/UG 

MPSIcso9 I MPStcSlO 
! 

MPSICS,l 
2nys7 u2Y97 mm7 

IS,lolO MPSICS05 MPSICS06 MPSICS07 MPSICS06 MPSTB0224 MPSICS09 MPSICSIO MPSICSII 
ISampleOale 2124197 2124197 2124197 2124197 2124197 2125197 2125197 2125197 

Explosive. 
HMX 1200000 UGIKG 13000 UGIKO 1200000 UOIKO 27000 UOIKO N/A 1300000 UOIKO 8900 UG/KO 1400000 UolKO 
ROX 14000000 UOIKO 71000 0 UG/KO 6600000 UG/KO 2500000 UG/KO N/A 3000000 UOIKO 35000 OJ UOIKO 6800000 uolKo 
TNS S800P UG/KG 810 UOIKO 250U UOIKO 250U UOIKO N/A 250U UOIKO 250U UOIKO 250U UOIKO 
OHS 6250U UGIKG 250U UGIKG 250U UG/KG 250U UOIKG NIA 250U UOIKO 250U UOIKO 250U UOIKG 
TETRYL 16250 U UOIKG 650U UOIKO 650U UG/KG 650U UG/KG N/A 650U UOIKG 650U UOIKG 650U UGIKO 
HB 6500U UGIKO 260U UG/KO 260U UOIKO 260U UG/KO N/A 260U UGIKO 260U UGIKO 260U UOIKG 
TNT 3000000 D UG/KG 8800 UGIKG 10000 UGIKG 12.00 P UOIKG N/A 300P UGIKG 3000 UO/KG 250U UGIKO 
4ADNT 6250U UGIKG 250U UGIKG 250U UGIKG 1100 UGIKO N/A 190J UGIKG 250U UG/KO 250U UOIKO 
2ADNT 6250U UGIKO 250U UGIKO 250U UOIKG 740 UG/KG N/A 250U UGIKG 250U UG/KO 250U UGIKO 
26DNT 6500U UG/KO 260U UGIKG 260U UGIKG 260U UG/KO NIA 260U UGIKO 260U UGIKO 260U UOIKG 
24DNT 6250U UGIKG 250U UGIKG 250U UGIKG 250U UOIKG N/A 250U UGIKO 250U UGIKO 250U UGIKG 
2HT 6250U UG/KG 250U UGIKO 250U UOIKO 250U UGIKO N/A 250U UGIKO 250U UGIKG 250U UolKO 
4HT 6250 U UGIKO 250U UGIKO 260U UGIKO 250U UOlKo N/A 250U UOIKO 250U UOIKO 250U UOIKO 
'3HT 6260U UOIKO 250U UOIKO 250U UOIKO 250U UOIKO N/A 250U UGIKO 250U UOIKG 250U UOIKO 
Total Metals 
Mercury N/A H/A N/A N/A N/A N/A N/A H/A 
Arsenic HIA HIA H/A HIA HIA HIA HIA N/A 
Barium 105 MGIKO 77 MOIKO 77,9 MOIKG 90,6 MGIKO HIA 48,6 MOIKG 49,7 MGIKG 41,9 MGIKG 
Cadmium 0.248 U MOIKO 0.249 U MGIKG 0,247 U MGIKG 0,25U MGIKG N/A O.3U MGIKG O.3U MGIKG 0.3U MGIKG 
Chromium 11,1 MOIKG 11.3 MGIKG 11.7 MOIKG 12.5 MGIKG N/A 10.3 MOIKO 11.1 MG/KG 14.1 MGIKG 
Lead 16,4 MOIKO 12.8 MaIKO 13 MGIKG 16.3 MGIKO H/A 10,3 MGIKO 8.6 MGIKG 9,2 MOIKG 
Silver HIA N/A N/A NIA HIA NIA N/A N/A 
Selenium H/A N/A N/A N/A N/A N/A N/A N/A 
TCLP Metal. 
Mercury 0.001 U MGIL 0.001 U MGIl 0.001 U MGIl 0.001 U MGIl N/A 0.001 U MG/L 0.001 U MG/L 0.001 U MGIl 
Arsenic 0,1 U MGIl 0.1 U MGIL 0.1 U MOIL 0.1 U MOIL N/A 0.1 U MGIL 0.1 U MG/L 0.1 U MGIL 
Barium 0.77 MGIL 0.91 MGIl 1.02 MGIl 0.9 MGIl N/A 0.9 MGIL 0.9 MGIL 0.9 MGIL 
Cadmium 0.004U MGIL 0.004U MGIL O.OO4U MOIL O.OO4U MGIL N/A 0.004 U MOIL 0.004 U MGIL 0.004 U MGIL 
Chromium 0.005 U MGIL 0.005U MGII. 0.005 U MGIL 0.005 U MGIL N/A O.OO5U MGIL 0.005 V MOil. 0.005 V MOIL 
Lead 0.04 U MGIL 0.04U MGIL 0.04U MGIl D.04U MOIL N/A O.04U MGIL 0.04U MOIL 0.04U MGII. 
Silver 0.005 U MOIL 0.005 U MOIL O.OOSU MGIL 0.005 U MGII. NIA O.OO5U MGIL 0.005U MOIL 0,005 V MGIL 
Selenium 0,1 U MGII. 0.1 U MGIL 0.1 U MOIL 0.1 U MGIL N/A 0.1 U MGIL 0,1 U MGIL 0,1 U MOIL 
Volatile Organic. 
Vinyl Chloride 12 U UGIKO N/A 12 U UGIKG N/A 10 U VGIL 12U UOIKG H/A 12 U UGIKO 
Methylene Chloride 2J UGIKO N/A 6U UOIKG N/A 5U UOIL 2JB UGIKG NIA 2JB UGIKG 
Acetone 12 U UGIKG N/A 13 UGIKG N/A 10 U UG/L 10 J UG/KG N/A 12 U UGIKG 
1.1 ~DichlotOelhene au UG/KO N/A 6U UG/KG H/A 5U UGIL 6U UGIKG N/A 6U UGIKG 
Chloroform VB UGIKG N/A 2JB VGIKG NIA 5U UGIL 2JB UG/KG NIA I JB UGIKG 
1.2·Dlchloroelhane 6U UGIKG N/A 6U UGIKO N/A 5U UGIL 6U UGIKG N/A 6U UOIKG 
2·Butanone 12 V UGIKG N/A 12 U UGIKG N/A IOU UGIL 12 U UG/KG N/A 12 U UG/KG 
Carbon r etr"chloride au UGIKG N/A 6U UGIKG N/A 5U UG/L 6U UG/KO N/A 6U UGIKO 
Trlchloroelhene 6U UGIKG N/A 6U UGIKO N/A SU UGIL 6U UGIKG N/A au UGIKG 
Benzene au UGIKG N/A 6U UGlKo NlA 5U UOIL 6U UGIKG N/A 6U UGIKG 
4-Methyl·2-Penlanone 12 U UGIKG N/A 12 U UGIKO NlA IOU UGIL 12U UGIKG H/A 12 U UGIKG 
T etrachlQroethene au UGIKO H/A 6U UGIKG H/A 5U UGIL 6U UG/KG N/A 5U UGIKG 
Toluene 6U UOIKG N/A 2J UG/KO NlA 5U UGIL 1 J UGIKG N/A 6U UGIKG 
Chlorobenzene 6U UGIKG H/A au UG/KG NlA 5U UGIL au UGIKG N/A 6U UGIKG 
Xylen. (Total) au UGIKO NlA 5U UG/KO NlA 1 JB UGIL 2J UOIKG NIA 6U UGIKO 



I DNE 
TETRYL 
NB 
TNT 
4ADNT 
MONT 
26ONT 

I 24DNT 
2NT 
4NT 

Barium 
Codmlum 
Chmmlum 
Lead 
Silver 

Arreni~ 
Barium 
Cadmium 
Chromium 
Lead 
Silver 
Selenium 
Volati\a Organic* 
Vinvl Chloride 

l,l-Dichloroelhene 

Carbon Telrachloride 
Tkhloroelhene 

Telrachlorcelhene 

xyx)OJ UGfKG 17ow UGlKQ 
XCCOD UGiKG 870M)D W/Kc3 
!50 u UGiKG 25ou UG/KG 
!5OU UG/KG 25OU UG/KQ 
%?OU UG/KG 65OU UGlKQ 
26Ou UG/KG 260 u UCXQ 
Zlcxl UGlKG 450 UGIKQ 
25Ou UGlKG 25Ou UWG 
25ou UGiKG 250u UGlKG 
26OU UGIKG 26Ou UQlUC 
250 U UG/KG 250u L/G/KG 
250u UG/KG 25Ju UGfKG 
25Qu UG/KG 250u UG/UC 
250u UGfUG 25Qu L/Q/KG 

N/A N/A 
NIA NIA 

13.0 u UGA 
14.ou UGA 
7.30 u UGIL 
4.w u UG/L 
lO.OU UQll 
7.00 u UGR 
6.40 U UG/L 
7.M) u VGA 
12.ou UG/L 
9.4ou UGA. 
5.70 u UQA 

I i% “u:t 
7.90 u I- UGR 

48.4 MGlKG 70.2 MGKG 
0.3 u MGWG 0.3 u MGIKG 
15.6 MGlKG 8.8 MGIUG 
11.8 MGKG 7.4 MGIUG 

N/A N/A 
N/A N/A 

).Wl u MGiL O.@.ll u MGA 
0.1 u MGlL 0.1 U MGiL 

0.9 MG/L 0.9 MGA 
I.004 u MGR 0.w4 u MGA 
I.005 u MGK. 0.005 u MGA 
0.04 u MG/L 0.04 u MGA 
3.005 u MGA o.co5 u MGA 
0.1 u MGlL 0.1 u MGA 

12u L/G/KG N/A 
2JB UG/KG NlA 
12u UGiKG N/A 
6U UGlKG N/A 
1 JS UG/KG N/A 
6U UG/KG N/A 
12u UG/KG N/A 
6U UG/KG N/A 
6U UGIKG NIA 
6U UG/KG N/A 
12U UGlKG N/A 
6U UG/KG N/A 
6U L/G/K0 N/A 
6U UGIUQ NIA 
6U W/KG N/A 

N/A 
N/A 
N/A 
N/A 

s NIA 
N/A 
N/A 
NIA 
NIA 
WA 
NIA 
N/A 
N/A 
N/A 

0.1 u UGR N/A 
1ou UGR NIA 
2u UGll N/A 
3u m/l, N/A 
5U UGA N/A 
3U UQA N/A 
5u UGA N/A 
5u UG/L N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
NIA 
N/A 
N/A 
N/A 
NIA 
N/A 
N/A 

iou VGA 
5u UGI 
11 UG/ 

5u UGI 
4J UGI 
5u Udl 
1ou UGI 
5u uw 
5u uw 
5u UGI 

IOU UGI 
5u UG 
5u UG 
5u UG 
5U UG 

IOU UG/ 
6U UGI 
1ou WI 
5U UQI 
5u UGI 
5U UG1 

1ou UGi 
5u UGI 
5U UGI 
5U UG, 

IOU UG, 
5u 
6U E 
su ua 
5u ua 

MPSTBO225 
2RM7 

MPSICSl4 MPSICS1S 
2127187 2127187 

9X0 ‘UGIKQ 65w UGIKQ 
2xX0 UG/KG SWI UQ/UG 
2YJU UGiKG 26OU UGXQ 

MPSTB0227 
2RlRl 

NIA 
N/A 
N/A 

650U UGiKG 

N/A 
55.7 MG/KG 

I.371 U MG/KG 
15.1 MGIICG 
16.9 MGKG 

N/A 
N/A 

1.001 u MGA 
a.1 u MGA 
0.67 MGA 

Kn4 u MGA 
Kas u MGA 
0.04 u MGA 
mJ5 u MGA 
0.1 u MGA 

12u UG/KG 
6U UGlKCi 
12u UG/KQ 
6U UGlKG 
6U UG/KQ 
6U UG/UG 
12u UGlKG 
6U UGlKG 
6U UGlKG 
6U UGlKG 
12u UG/KG 
6U UG/KG 
SU UG/KG 
BU UGIKQ 
6U UG/UQ 

NIA 
24.4 MGIUG 

).354 U MG/KG 
13.9 MGIUG 
13.6 MGlKG 

N/A 
N/A 

xQ1 u MGK. 
0.1 u MGA 

1.1 MGA 
3.co4 u MGA 
o.co5 u MOA 
0.04 u MGA 
0.005 u MGA 

0.1 u MGA 

N/A 
NIA 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
NIA 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 
NIA 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
NIA 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
NIA 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

1ou UC 
5u UC 
26 U( 
5u UC 
5u UC 
5u UC 
IOU UC 
5u UC 
5u us 
5u U( 

IOU UC 
5u U( 
5u U( 
5u ut 
5u UC 

1: 3.0 u UGIL 
18 4.0 u UGA 
7. ,3OU UGA 
4, .oOU UG/L 
11 0.0 u UGiL 
7 .oOU UGA 
6 .40 u UGA 
7 .M)U UG/L 
1 2.0 u UG/L 
g 1.4ou UGA 
5 i.70 u UGR 
1 2.0 u UGlL 
c I.00 u UGA 
i ‘.s!J u VGA 

0.1 u UGR 
IOU UGII 
27.4 UWL 
3U UGII. 
5u UGR 
3u UG/l. 
5u UG/L 
5u VGA 

N/A 
NIA 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

IOU UG/l. 
5u UG(C 
IOU UG/L 
5u UGR 
41 UG/L 
5u UGlL 
IOU UG/L 
5U UG/L 
5u UGIL 
5u UG/L 
IOU UGR 
5u VGA 
5u UGR 
5u UGA 
5u UGR 

MPSFM228 
2128181 

SitelO MPSICS12 MPSICS13 MPSRB0225 MPSTB0225 MPSICSIA MPSICS15 MPSTB0221 MPSFA0226 
SamploDalo 2125J97 2125J97 2125J97 2125J97 2127197 2127/97 2127/97 2126/97 

Explosives 
HMX 300000 OJ VGIKG 17000 VGIKO 13.0 V VOII. NtA 9000 'VGIKO 6500 VGIKO HIA 13.0V VOII. 
ROX 1700000 0 VGIKO 87000 0 VGlKO 14.0V VGII. NIA 25000 VGIKG 8000 UGIKG NIA 14.0U UGIL 
TNB 250 U UGIKG 250U UGIKG 7.3OU UOIL N/A 250U UGIKO 250U UGIKG H/A 7.3OU UGIL 
ONB 250U UO/KG 250U UGIKG 4.00U UGIL N/A 250U UGIKG 250U UGIKG N/A 4.00U UGIL 
TETRYl 650U UG/KG 650U UGIKG 10.0U UGII. N/A 650U UGIKO 650U UGIKO N/A 10.0U UOIL 
NB 260U UOIKO 260U UGIKG 7.00U UGIL N/A 260U UGIKG 260U UGIKG N/A 7.00U UOIL 
TNT 2100 UG/KO 450 UGIKG 6,40U UOIL N/A 540P UOIKO 250U UOIKO N/A 6.40 U UGIL 
4AONT 250 V VGIKG 250 V UGlKG 7.00U VGIL HlA 250U VGIKG 250U UGIKG NIA 7.00 V UOIL 
2AONT 250U UGIKG 250U UGIKG 12.0U UGII. N/A 260 VGIKO 250U UOIKG N/A 12.0U UGIL 
260HT 260 V VGIKG 250U UGIKG 9.4OU UGII. NtA 260U VGIKO 260U UGlKG H/A 9.40U UGII. 
240HT 250U UGIKG 250U UGlKG 5.70U UGIL NtA 250U UGIKG 250U UGIKG N/A 5.70U UGIL 
2NT 250U UGIKG 250U UGlKG 12.0U UGII. N/A 250U UGIKG 250U UGIKG N/A 12.0U UGIL 
4NT 250U UG/KG 250U UGIKG 8.00U UOIl. N/A 250U UGIKG 250U UGIKG H/A 8.ooU UGIL 
3HT 250U UGIKG 250U UGIKG 7.90U UGII. H/A 250 V VGIKG 250U UGIKG N/A 7.90U UGIL 
Total Metals 
Mercury N/A N/A 0.1 U UOIl. N/A N/A N/A N/A 0.1 V UOIL 
Ar •• nte NIA H/A IOU VGIl. HIA HIA HIA HIA 10V VOII. 
Barium 48.4 MG/KO 70.2 MOIKG 2U VOIL N/A 55.7 MO/KO 24.4 MOIKG HlA 27.4 UOIL 
Cadmium 0.3 U MG/KG 0.3U MGIKO 3U UOIl. HIA 0.371 U MGIKO 0.358U MOIKG HlA 3U UGII. 
Clvomlum 15.6 MG/KG 8.8 MGIKG 5U UGIL N/A IS.1 MGIKG 13.9 MGIKG H/A SU UGIL 
lead 11.8 MGIKG 7.4 MGIKG 3U VGIL NIA 18.9 MGIKG 13.6 MGIKO H/A 3U UGIL 
Silver N/A H/A 5U UGIL N/A N/A N/A N/A 5U UO/l 
Selenium NIA N/A 5U UOIl. N/A H/A N/A N/A 5U UGIL 
TCLP Metals 
Mercury 0.001 U MGIl 0.001 U MGIL NIA N/A 0.001 V MGIl. 0.001 U MGIL N/A NIA 
Ar •• nle 0.1 V MGIL 0.1 V MGIL NIA HIA 0.1 U MOIL 0.1 V MGIL HIA HIA 
Barium 0.9 MGIL 0.9 MOIL N/A N/A 0.67 MGIL 1.1 MGIl. NIA HIA 
Cadmium 0.004 U MGIL 0.004 V MGIL NIA NIA 0.004 U MGIL 0.004 U MGIl. NIA NIA 
Chromium 0.005 U MGIL 0.005 U MGIL HIA N/A 0.005 U MGIL 0.005 U MGIL N/A N/A 
lead 0.04U MGIl 0.04U MGIl. N/A N/A O.04U MGIL 0.04 U MOIL N/A NIA 
Sliver 0.005 V MGIL 0.005 U MGIL N/A N/A O.OO5U MGIL 0.005 V MGIL N/A N/A 
Selenium 0.1 U MG/l 0.1 U MGIL N/A N/A 0.1 V MGIl. 0.1 U MGIL NIA N/A 
Vol.lll. Organics 
Vinyl Chloride 12 U UGIKO N/A IOU UGIL IOU UGIL 12U UOIKO N/A 10 U UOIL IOU UOIL 
Methylene Chloride 2JB UG/KG N/A 5U UGII. 5U UGn. 6U UOIKG NtA 5U UGIL 5U UOn. 
Acetone 12U UGIKO N/A 11 UGIL IOU UGIL 12 U UOIKO N/A 26 UGIL IOU UOIL 
1,I-Pichloro.lhene 6U UGIKG N/A SU UGIL 5U UGIL 6U VGIKO NIA 5V UGIL 5U UGIl 
Chlor%rm 1 JB UG/KG N/A 4J UOIL 5U UGIL 6U UOIKO N/A 5U UGIL 41 UOll 
1 ,2-0Ichloroelhane 6U UGIKG N/A 5U U(11L 5U UGIL 6U UOIKO N/A 5U UGll 5U UG/l 
2-6ulonono 12 U UGIKO N/A IOU UGIL IOU UOn. 12U UGIKO N/A IOU UGIL 10 U UGll 
Carbon Tetrachloride 6U UGIKG N/A 5U UGII. 5U UGIL 6U VOIKG N/A 5U UOIL 5U UGll 
Trlchloroethene 6U UO/KO N/A 5U UGII. 5U UGIL 6U UOIKG HlA 5U UGIL 5V UG/l 
Benzene 6U UO/KG H/A 5U UGII. 5U UGII. 6U UOIKG HIA 5U UGIL 5U UGIL 
4-MelhYI-2-Pent.none 12 U UGIKO NIA IOU UOIL IOU UGn. 12U UG/KG NIA 10 U UGIL IOU UOIL 
T etrachloroethe"ne 6U UO/KG N/A SU UOIl. SU UGII. 6U UOIKO NIA SU UOIl 5U UGIL 
Toluene 6U UGlKO N/A 5U UGII. 5U UGII. 6U UGIKO N/A 5U UOIL 5U UOI\. 
Chloro'benzene au UGlKO HlA 5U UGIL. 5U UGII. 8U UGlKO N/A 5U UGII. 5V UOIL 
Xylene (T 0101) 6U UGlKG N/A 5U UGII. 5U UGII. 6U UGIKG' N/A 5U UGIL 5U UOIl. 



I DNB 
TETRYL 
NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT 
Total Melals 
hlerculy 
ARenic 
B&urn 
Cedmlum 
Chromium 
Lead 
Silver 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Silver 
Selenium 
Volatile Organ& 
Vinyl Chloride 
Melhylene Chloride 
ACelOne 
1 .l-Dkhloroethena 
Chloroform 
1.2.Dkhloroelhane 
2.Blmlone 
Carbon Telrachloride 
Trkhloroelhene 
Benzene 
4.Methyl-2.Penlanone 
Telrachloroelhene 
T0kle 
Chlcfobenzens 
Xylenr (Tcisl) 

MPSFw*2s 
2l2sm 

13.0 u UGlL 
14.ou UGA 
7.30 u UGR 
4.wu UGlL 
lO.OU UG/L 
7.00 u VGA 
6.40 u UGR 
7.M) u VGA 
12.0 u UGA 
9.40 u UGA 
5.70 u VGA 
12.ou VGA 
6.00 u UGA 
7.90 u UGA 

0.1 u UGA 
1ou UGA 
zu UGR 
3U UGR 
5u UGR 
3U UGR 
5u UGll 
5u VGA 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

IOU UGll 
5u UG/I 
12 UG/I 
5u UGfl 
4J UGI 
5u UGI 
1ou UGI 
5u UGI 
5u UGI 
5u UG/ 

1ou UGI 
5u UGI 
5u UGI 
su UC3 
5u UQd 

I 
t.wsicsts I MPSICSl7 I MPSIC816 I MPSICSlB I MPSlCS7.0 ( MPSRBo228 

zRwu7 2ncyB7 2n6.97 2R.sn37 2nwo7 I Mea7 

3400 

I 

, 
, 

, 

i 
L 
L 
L 
L 
L’ 
L 
L 
L 
L 
L 
I. 
L 
L 

2200 UolKo 17-D l/Q/KG 
2wu UGlKQ 250U UG/UQ 
2SOU UGlKQ 25OU UQKQ 
6SQU UGlKQ 5fQU UG/KQ 
2wu UGlKQ 26OU UolKG 
25ou UWKQ SSW UQlKQ 
25ou UGlKQ 2YJu UGIKQ 
25ou UGiKG 250U UGlKQ 
26ou UGlKQ 25ou UGlKQ 
25ou UG/KG 2x)u UQ/KQ 
250u UGlKQ 2SOU UGlKQ 
253u UG/KG 250U UQ/KQ 
25Qu UGlKG 25Ol/ UGlKQ 

I I 
uQ/K0134wooDJ uQm31 mw 

12cin 
26QU 
25oU 
65OU 
26OU 
250U 

~ 250u 
i 250~ 

LM)U UGlKG 26OU UGlKG 
15oU UQ/KQ 2wu UG/KQ 
25OU UG/KG 2JoU UG/KQ 
1wu UQlKG 25OU UGIKG 
250U UG/KQ 250U UG/KQ 

N/A N/A 
N/A N/A 

35.7 MGIKQ 73.6 MGKG 
0.36 U MGlKQ 0.376 U MGlKQ 

11.5 MO/KG 16.2 MGKG 
6.29 MG/KG 15.9 MQIKG 

N/A N/A 
N/A N/A 

I.001 u MQn. O.Wl u MQA 
0.1 u MQA 0.1 u MQA 
0.65 MGA 1.3 MQ/L 

3.w4 u MGA O.W4U MQA 
3.W5U MGA 0.005U MGA 
0.04 u MGA 0.04 u MGA 
D.Qx u MGIL o.oc5 u MGA 

0.1 u MGA 0.1 u MGA 

12u UG/KG N/A 
6U UG/KG N/A 
30 UGlKG N/A 
6U UGIUG N/A 
6U UGiKG N/A 
6U UGlKF N/A 

12u UGlKG N/A 
6U UGlKG N/A 
6U UG/KQ N/A 
6U UQlKG N/A 
12u UG/KQ N/A 
6U UG/KG N/A 
6U UGIKG N/A 
6U UQIUQ N/A 
6U UQ/UQ N/A 

N/A N/A 
N/A N/A 

57.7 MGKG 35.2 MGKG 
1.37BU MQIKG 0.355U MGIKG 
21.9 MGKQ 10.4 MGKG 
12.5 MGKG 7.09 MGlKG 

N/A N/A 
N/A N/A 

).ool u w/L O.WlU MQA 
0.1 U MQA 0.1 u MQA 
0.46 MQA 0.53 MGA 

MO4 u MQA 0.004U MQA 
mc?5 u MQA O.OG5U MGA 
0.04 u MGA 0.09 MGA 
mos u MGA o.w5 u MGA 
0.1 u MGA 0.1 u MGA 

13u UG/KG N/A 
6U UGlKQ N/A 
BJ UGlKG N/A 
6U UQpI(o N/A 
6U UQlKG N/A 
8U UG/KG N/A 
13u UG/KQ N/A 
6U UGlKG N/A 
BU UQ/KQ N/A 
6U l/Q/KG N/A 

13u UQlKQ N/A 
6U I./Q/K0 N/A 
6U UolKG N/A 
6U UDlKo 
6U l/Q/KG 

1ooOJ 
woo 
25OU 
25OU 
BWU 
2wu 
2wu 
2wu 

izi 
UGfL 
UGA 
VGA 
VGA 
UG/L 
VGA 
UGR 

1 2wu UG/UG 12.0 u UGA 
?6OU UG/KG 9.40 u UGA 
!WU UGIKQ 5.70 u UGA 
/WV UGlKQ 12.ou UGR 
15OU UGiUQ 6.00 U UGk 
zwu UGlKG 7.9OU UG/L 

N/A 0.1 u UGA 
N/A 1ou UGfl 

40.4 MGKG 9.8 UGil 
1.356U MGlKG 3U UQll 
0.61 MG/KG’5U L/Q/ 
7.12 MQMQ 3U UGA 

N/A 5u UG/ 
N/A 5u UGI 

).Wl u MGA N/A 
0.1 u MGlL N/A 
0.67 MGA N/A 

x04 u MQR N/A 
l.K6 u MGII. N/A 
0.045 MGlL N/A 

3.006 u MQR N/A 
0.1 u MGA N/A 

12u UG/KG 1OU UG 
6U UG/KG 5U UG 
12u UG/KG 14 UC 
6U UQlKQ 5U UC 
6U UG/KG 4J UC 
6U UGlKG 5U UC 
12u UGiKG 1ou UC 
6U UG/KG 5U UC 
6U L/G/KG 5U UC 
6U UG/KQ 5U UC 

12u UG/UG IOU UC 
6U UG/KQ 5U UC 
6U UGIKG SU UC 
6U UOIKQ 6U UC 
6U UGlKG 56 UC 

MPSTB022M 
znaQ7 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 1 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

1ou UGR 
41 B UGlL 
9JB VGA 
5u UGK 
IJ UGA 
5u UGA 

1ou UGA 
5u UG/L 
5u UGtl. 
5u UGR 
1ou UGA 
5u UQA 
5u UGA 
SU UGA 
5u UGA 

14.0U UGI\. 2200 1700000 0 UGIKO 12000 UG/KG 9300 UGIKO 6600 UOIKG 14.0U UGI\. NIA 
7.3OU UGII. 250U 250U UG/KG 250U UGlKG 250U UG/KG 250U UGIKCl 7.3OU UGIL NIA 
4.OOU UGIL 250U 250U UG/KG 250U UGlKO 250U UGIKG 250U UG/KO 4.OOU UGIL NIA 
10.0U UGII. 650U 650U UGIKO 650U 650U UGIKO 650U UGIKG 10.0U UGIL NIA 
7.OOU UGIL 260U 260U UGlKG 260U 260U UGIKG 260U UClIKG 7.OOU UGII. NIA 
6.40U UGIL 250U 9900 UGIKG 250U 250U UGIKG 250U UGIKG 6.40U UGIL N/A 
7.OOU UGII. 250U 250U UGIKG 250U 250U UGIKCl 250U UGIKG 7.OOU UGI\. NIA 
12.0 U UGIL 250U 250U UGIKG 250U 250U UGIKCl 250U UGIKG 12.0 U UGIl NIA 
9.40 U UGIL 260U 260U UGIKCl 260U UGIKG 260U UGIKG 260U UGIKG 9.40U UGIL NIA 
S.70U UGIL 250U 250U UGIKG 250U UClIKCl 250U UGIKCl 250U UGIKCl S.70U UGIL NIA 
12.0 U UGIL 250U 250U UGIKG 250U UGIKG 250U UGIKG 250U UClIKG 12.0U UGI\. NIA 
8.00U UGIL 250U 250U UClIKG 250U UGIKG 250U UGIKG 250U UGIKCl 8.00U Ua/L NIA 

IOU UGIL NIA NIA NIA NIA NIA IOU UGIL NIA 
2U UGIL 35.7 73.6 57.7 35.2 MGIKG 40.4 MGIKG 9.B UGIL NlA 
3U UGIL 0.36U 0.378 U 0.378U 0.355U MGIKG O.358U MGIKG 3U UGIL NIA 
5U UGIL 11.5 16.2 MGIKO 21.9 MGIKG 10.4 MG/KG 9.61 MGIKG 5U UG/L NIA 
3U UGIL B.29 15.9 MGIKG 12.5 MOIKO 7.09 MGIKG 7.12 MGIKG 3U UGIL NIA 
5U UGIL NIA NIA NIA NIA NIA 5U !,JGIL NIA 

NIA 5U 

NIA 0.1 U MG/L 0.1 U MGIl. D.l U MG/L 0.1 U MGIL D.l U MGIL NIA NIA 
N/A 0.65 MGIL 1.3 MG/L 0.46 MGIL 0.53 MG/L 0.62 MGIL N/A NIA 
N/A 0.004 U MGIL 0.004 U MGII. 0.004 U MG/L D.OO4U MGII. 0.004 U MGIL NIA NIA 
NIA D.OO5U MGIL O.OO5U MGII. O.OO5U MGIL 0.005 U MGIL O.OO5U MGII. N/A N/A 
N/A 0.04 U MGII. O.04U MGIL O.04U MGIL D.09 MGII. 0.045 MGIL NIA N/A 
NIA 0.005 U MGIL D.OO5 U MGIL O.OO5U MGII. 0.005 U MGIL O.OO5U MGIL NIA NIA 

0.1 MGIL 0.1 U MGIL 0.1 U MGIL 0.1 U MGIL 0.1 U MGII. NIA 

5U UGIL 6U UGIKG NIA 6U UGIKG NIA 6U UGIKG 5U UGII. 41 B UGIL 
12 UGIL 30 UGIKG NIA 8J UOIKO NIA 12U UOIKO 14 UGIL 9JB UGIL 
5U UGIL 6U NIA 6U UGIKG NIA 6U UGIKO 5U UGIL 5U UGIL 
4J UGIL 6U NIA 6U UGIKG NIA 6U UGIKO 4J UGIL 1 J UGIL 

,2·Dlchloroethane 5U UGIL 6U NIA 6U UGIKG N/A 6U UGIKG 5U UGIL 5U UGIL 
2·Bul.noo. IOU UGIL' 12 U NIA 13U N/A 12U UGIKG 10 U UGIL IOU UGII. 
Carbon Telrachloride 5U UGI\. 6U NIA 6U NIA 6U UGIKG 5U UG/L 5U UGII. 

5U UGIL 6U NIA 6U NlA 6U UG/KG 5U UGI\. 5U UGIL 
5U UGII. 6U NIA 6U UGIKG NIA 6U UGIKCl 5U UClI\. 5U UGII. 
IOU UGIL 12U NIA 13U UG/KCl NlA 12U UG/KO IOU UG/L IOU UGII. 
SU UGI\. 6U UGIKG NIA 6U UG/KCl NIA 6U UG/KCl SU UGII. 5U UGII. 
5U UClI\. 6U UG/KO NlA 6U UGlKG NlA 6U UGlKG 5U UG/L 5U UGIl 
6U UG/L 8U NlA 6U UGlKG NlA 6U UG/KCl 5 UG/L 5U UGI\. 

6U 
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HMX 
RDX 
TN0 
DNB 
TETRYL 

I NB 
TNT 
4ADNT 
2ADNT 
26DNT 
24DNT 
ZNT 
4NT 

Selenium 
Volatile Organics 
‘fwl Chloride 

1,2-Dichloroelhane 

Carbonlelrachlorlde 
Trichlaroa~hene 

4.Methyl-2.Pentanon, 
Tetrachlwoethene 

N/A 
NIA 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
NlA 
N/A 
N/A 
NIA 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
NIA 
N/A 
NIA 
N/A 
N/A 

IOU UG, 
4OB UG 
6JB UG 
5U UG 
5U UG 
5U’ UG 

1OlJ UG 
5U UG 
5U UG 
5U UC 
IOU UC 
5u UC 
5u UC 
5u UC 
1 JE UC 

3.ou uQ!L 
4.ou UGA. 
‘30 u UGh 
:.w u UGR. 
0.0 u UGR 
‘.W u UGK 
i.40 u UG/L 
‘.W u UGR 
#2.0 u UGfL 
1.40 u uQ/L 
i.70 u UGR 
12.0 u UQR 
LWU UGA 
r.90 u UolL 

0.1 u UGA 
1ou UGA. 
zu UG/L 
3u UQIL 
5u UQA 
3u UGtl. 
5u UGR 
5u UQA. 

N/A 
N/A 
N/A 
NIA 
N/A 
N/A 
N/A 
N/A 

IOU UGfL 
5u UGll 
75 UCVL 
5u UQA 
1J UG!L 
5u UQIL 

1ou UQA 
5u UQIL 
5u UQA 
5u UGIL 
IOU UGA 
5u UGA 
5u UQA 
5u UQll. 
5u UQA 

3.0 u UGfL 
4.ou UGR. 
.3OU UGR 
.oOU UG/L 
o.ou UGn 
.cou UQn 
;.40 u UGlL 
‘33 u UG/L 
2ou UG/L 
I.40 u UG/l. 
i.70 U W/l. 
2.ou UGL 
I.00 u U&L 
‘.W u UQA 

0.1 u UGA 
1ou UGA 
2U UG/L 
3u UQIL 
6U UG/L 
3u UGA 
5u W/L 
5u UQn. 

NM\ 
N/A 
NIA 
N/A 
N/A 
N/A 
N/A 
NIA 

1ou UGiL 
5u UGA 

IOU UGR 
5u UQll. 
39 UOR 
5u lJQ/L 
1ou UQA 
6U UGlL 
5U UGA 

l% 
UQA 
UGR 

5u UGiL 
SU UGIL 
5u Uoh 
5u UQA 

MP 
k 

SIC621 1 MP61CS22 1 MPSlcsZ3 1 
WI/B71 WltJ7~ Yl1187I 

37ccO UG/KG leoo0 UG/KG 46ooo UG/KG 
1e 

1 2 
2 
2 

C!W3D UQiUG lBMxx)D UGiUG 
ml UolKo 25ou UGIKG 

2SQl.l UGiKQ 2YJU UGIUQ 
65OU UGlKG 66OU UQ/KG 
26ou UG/KG 26Ou UG/KQ 
1900 UQlKG 0703 UG/UQ 
980 UGlKQ 250U UGlKQ 

25oU UQfUQ 25ou UG/KG 
26DU UG/KG 260u UGlKo 
25DU UQ/UG 25Ou UGlKQ 

6OU UQIKG 2S’JU UGIUQ 
50U UolKQ 253U UolKG 
50U UGlKQ 25oU UQiKQ 

57.7 MGKG 
1.3 u MGKQ 

11 MONO 
10.7 MGKG 

N/A 
N/A 

NIA 
N/A N/A 

32.6 MGKG 
0.3 u MWG 

9.7 MGKG 
10.6 MG/KG 

NIA 
NIA 

N/A 

.ool u hiGIL 
1.01 U MGA 
0.67 MGIL 
.co3u MQn 
.w5u w/L 
~.w3U MQA, 
~.DcaU MQn 
0.017 MGA 

13u UQiKQ 
7u UQIKQ 
BJB UOIKO 
7u UGlKo 
7u UolKQ 
7u UG/KQ 
13u UGiUG 
7U UOIKQ 
7u UG/KG 
7u UGlKQ 
13u UG/KQ 
7u UOIKQ 
7u UGlKG 
7u UQIKQ 
2J UQiKQ 

x01 u MO/L 
0.01 u MQR 

0.4 MGR 
D.003U MQIL 
o.Dc6u MGn 
0.016 MQA 

0.006 u MGK. 
O.DOW MQA 

N/A 
NIA 
N/A 
NIA 
NIA 
N/A 
N/A 
N/A 
N/A 
NJA 
N/A 
N/A 
NIA 
N/A 
WA 

K)oD UQIUQ 
50U UGlKG 
50U UQ/KG 
5oU UGlKQ 
6OU UG/UG 
IOWD UGlKQ 
:5olJ UGiKQ 
!xlU UQIUG 
!WU UQ/KG 
!5OU UGIKQ 
!5oU UolKG 
!5oU UQlKQ 
EIOU UGlKG 

1, 
154 

2 
2 
E 
2 

6 

xc0 UQlKG 
xK)oD UGIUG 
!5DU UGIKG 
!5OU UQlKQ 
i5oU UQIKG 
BOU UGlKG 
IOOOD UGlKQ 
25OU UG/UG 
25Ou UQIKG 
260u UG/KQ 
250u UQIKQ 
26ou UGIKQ 
25ou UGlKQ 
25ou UGfKG 

N/A N/A 
NfA N/A 

45.2 MGKG 50.5 MGIKC 
0.3 u MGIKQ 0.3 u MGKC 
11.6 MGiUG 13 MGIW 
9.3 MGlKG 9.1 MGIKC 

N/A N/A 
N/A N/A 

l.M)l u MGk 
0.01 u MGlL 
0.46 MQn 

).M)3 u MGlL 
l.w5U MQn 
01)lS MGll 
mx u MGII. 
1.m5u MGA 

12u UOIKC 
6U UGnu 

11 JB UQnQ 
6U UWC 
6U UG/lG 
6U UGIKI 
35 UGIUI 
6U UGiKl 
6U UG/Kl 
6U UGIW 

l2U UG/Kl 
6U UGiKl 
6U UGiKl 
6U UGlKl 
6U UG/KI 

3.Wl u MGR 
0.01 u MGlL 
0.65 MGR 

D.WJ u MGR 
o.cQ5 u UQll 

0.02 MGR 
0.w5 u MQR 
o.w5 u UGll 

NIA 
NIA 
N/A 
N/A 
N/A 
N/A 
N/A 
NIA 
N/A 
NIA 
N/A 
NIA 
NIA 
N/A 
NIA 

HfA 14.0V VGJI. 14.0V VGII. leooooO VGlKG leooooO VGlKG 5GOOOO0 VI3IK13 1500000 VGIKG 
HIA 7.30U UGII. 7.3OU UGIL 300 UG/KG 250U UGIKG 250U UGIKG 250U UGIKO 
NIA 4.OOU UGII. 4.OOU UGIL 250U UGIKG 250U UGlKG 250U UGIKG 250U UGIKG 
HIA 10.0U UGII. 10.0U UGJI. 650U UGIKG 650U UOIKG 650U UI3IKO 650U UOIKO 
NIA 7.OOU UOIl. 7.ooU UGIL 260U UOIKG 260U UOIKO 260U UGIKO 260U UGIKG 
NIA 6.40U UGJI. 6.40U UGIL 1900 UGIKO 8700 UGlKG 2600000 UGIKG 61000 0 UGIKG 
HIA 7.OOU UGII. 7.OOU UGII. 980 UGIKO 250U UGIKG 250U UGIKG 250U UGIKG 
HIA 12.0U UGII. 12.0 U UGII. 250U UG/KO 250U UGIKG 250U UGlKG 250U UGIKG 
HIA 9.40U UGIL 9.40U UGII. 260U UGIKO 260U UG/KO 260U UOIKG 260U UGIKO 
HIA 5.70U UGJI. 6.70U UGIL 250U UG/KG 250U UG/KG 250U UGlKG 250U UGIKG 
HIA 12.0U UGII. 12.0U UGJI. 250U UG/KG 250U UGIKO 250U UG/KG 250U UGIKG 
NIA 8.OOU UGIL 8.OOU UGII. 250U UGIKG 250U UGIKG 250U UGIKO 250U UGIKG 

HIA IOU UGII. IOU UOIl HfA HfA HIA HfA 
NIA 2U UGIl 2U UGIL 57.7 MOIKG 32.6 MOIKO 45.2 MOIKO 50.5 MG/KO 
HIA 3U UGIl 3U UGIL 0.3U MOIKO 0.3U MG/KO 0.3U MGIKO 0.3U MGIKG 
HIA 5U UGIl 5U UOIL 11 MGIKG 9.7 MGIKG 11.6 MGIKG 13 MGIKG 
HIA 3U UGIL 3U UGIL 10.7 MGIKG 10.6 MGIKG 9.3 MOIKO 9.1 MGIKG 
HIA 5U UOIl. 5U UOIL HIA H/A HlA H/A 

NIA NIA HIA 0.01 U MGIL 0.01 U MGIl. 0.01 U MGIl 0,0\ U MGIl 
HIA HIA HIA 0.67 MGIl 0.4 MOil 0.48 MGIL 0.65 MOIL 
H/A HIA NIA 0.003U MGIL 0.003U MGIl 0.003U MGIl 0.003U MGIl. 
NIA HIA NIA O.OO5U MGIl O.OO5U MGIl 0.005 U MGIl 0.005 U MGIl 
HfA HIA NlA O.OO3U MGJI. 0.016 MGJI. 0.019 MOn.. 0.02 MGIl 
NIA NIA NIA O.OO5U MGIl O.OO5U MGIL O.OO5U MGIl 0.005U MGIL 

NIA U MGII. 

40B UOII. 5U UGIL 5U UGIL 7U UGlK13 HlA 6U UGlKO HIA 
8JB UG/I. 7J UGJI. IOU UGIL 8JB UGlKG H/A 11 JB UG/KG NIA 
5U UGIL 5U UGJI. 5U UGIL 7U UG/KG NlA 6U UGlKG HIA 
5U UGIL 1 J UGJI. 39 UGIL 7U UGIKO NlA 6U UGIKG HIA 
5U UGIL 5U UGJI. 5U UGIL 7U UGIKG NIA 6U UGIKG H/A 
IOU UGIL IOU UGJI. IOU UGJI. 13U UG/KG NlA 3J UGlKG HIA 
5U UGIL 5U UGJI. 5U UGil 7U UG/KO NIA 6U UGIKG H/A 
5U UGIL 5U UGIL 5U UGII. 7U UGlKG NIA 6U UGIKG HIA 
5U UGIl 5U VGIL 5U UGJI. 7U UGIKG HIA 6U UGIKG HIA 
IOU UGIL IOU UGII. IOU UOIL 13U UG/KG NIA 12 U UG/KG HIA 
5U UGIL 5U UGJI. 5U ualL 7U UGlKG NIA 6U ualKo H/A 
5U UOIl 5U UGIl 6U UGil 7U ualKo HIA 6U UGIKG NIA 
5U UGIL 5U UGil 5U UGil 7U UG/KG NIA 6U ualKG NIA 
1 JB uall 
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Sam ,.oata 

Ex Ioslve~ 
HMX 
RDX 
TN6 
DNB 

P 

TETRYL 
NB 
TNT 
4ADNT 
ZADNT 
26DNT 
24DNT 
2NT 
4NT 
3NT I== Tolal Metals 
Mercury 

1.1.Dlchloroelhene 

Carbon Talrachloride 

4-Methyl-2-Penlanont 

1MxKxID UG/KQ 
63OWOD UG/KQ 

640 UWKQ 
2WU UGna 
wu UGKG 
2eotJ UGKQ 
12lXG UolKG 
4100 UGlKG 
15oU UGIUG 
16OU UGlKQ 
26OU UG/KG 
25ou UG/UG 
25ou UQlKQ 
2x)u UGlKQ 

-t 

46cco UWQ 
410000D UQIKQ 

660 UGIKQ 
26OU UG/UQ 
63JU UQIKQ 
2wu UG/KQ 

76OWD UGlKo 
25ou UGlKQ 
940 UQlKG 

25ou UQ/UG 
25ou UG/KG 
25ou UQ/KG 
250u UG/UG 
25ou UQIKQ 

N/A 
N/A 

58.6 MGIUG 
0.3 u MG/UG 
15.5 MGKQ 
13.2 MO/KG 

N/A 
N/A 

N/A 
N/A 

53.5 MGIKQ 
0.3 u MGMG 
13.6 MQpr(o 
11.9 MO/KG 

N/A 
N/A 

MXJl u MGR 
0.01 u MGA 
0.55 MGA 

mJ3 u MGA 
l.ow u MGA 
mm u MGA 
NC5 u MGA 

0.001 U MG/l. 
0.01 u MGlL 

0.046 MGA 
o.w5u MGA 

o.w81 MGR 0.0096 MGA 

12u UG/KG N/A 
6U UGIUG WA 
9JB UG/KQ N/A 
6U UQ/KG N/A 
6U UG/KQ N/A 
6U UG/UG N/A 
12u UQMQ N/A 
BU UGfKQ N/A 
6U UQMG N/A 
6U UGlKQ N/A 
12u UG/KQ NIA 
BU UQMG N/A 
11 UWQ N/A 
6U UQKQ N/A 
ZJ UQiUQ N/A 

_ MPf 

1 
1 
7 r 4 
1 
i 
t 

~MPSTBo31IA 
I Ylliw~ 

3.0 u 
4.ou 
'30 u 
I.00 u 
iO.0 U 
‘HI u 
1.40 U 
~LYI u 
12.0 u 

uon 
UQ/L 
UGA 
UQA 
UG/L 
UGA 
UGA 
UQK 
UGA 

5.70 U UWL 

0.1 u UGA 
1ou UGA 
2u UGA 
3u UGA 
5U UGA 
3u UGA 
5u 
5u 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

1ou UGA 
5U UGA 
75 UGfL 
5U VGA 
1J UGA 
5u UGA 
1ou UGA 
5u UGA 
5U UGA 
BU UGA 
1ou m/L 
6U UGA 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 
NIA 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

1ou UGfl 
5U UGP 
IOU UO/ 
5u UGI 
5U UGI 
5u UGI 
1ou UGI 
5u UQI 
5u UGI 
SU UGi 
iou UQI 
su ua 
5u uoi 
6U UQ 
6U ua 

N/A 
N/A 
N/A 
N/A 
NlA 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

NIA 
N/A 
N/A 
N/A 
NIA 
N/A 
NIA 
N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
NIA 
N/A 

1ou UQA 
5U UGA 
1ou UGA 
5u VGA 
5u UGA 
5u UGA 
1ou UGA 
5u UGA 
5u UQA 
5u UGA 

1ou UGA 
SU UGA 
5U UQIL 
6U UQA 
6U UDlL 

ISllolO MPSICS25 1 MPSICS26 1 MPSRB03111 MPSTB0311A MPSTB0311B 
Samp!.Oate 3111197 3I1119!J 31111971 31111971 31111971 

Explosives 
HMX 1000000 UG/KG 46000 UG/KG 13,OU UGIL N/A N/A 
RDX 8300000 UGlKG 410000 0 UG/KG 14,OU UGIL N/A N/A 
TN8 840 UGlKG 660 UG/KG 7.W U UGIL N/A N/A 
DNB 250U UGlKG 250U UGIKG 4.00U UOIL N/A N/A 
TETRYL 650U UGlKG 650U UGIKG 10.0U UGIL NIA N/A 
NB 260U UG/KG 2BOU UG/KG 7.00U UGIL N/A N/A 
TNT 12000 UGIKG 76000 0 UGlKG 6.40U UGIL N/A N/A 
4ADNT 4100 UGlKG 250U UG/KG 7.00U UGIL N/A N/A 
2ADNT 250U UOIKG 940 UG/KG 12,OU UGIL N/A NIA 
26DNT 2BOU UGIKG 2BOU UGIKG 9.40U UGIL N/A N/A 
24DNT 250U UGIKG 250U UGlKG 5,70U UGIL N/A N/A 
2NT 250U UGIKG 250U UGIKG 12,OU UGIL N/A N/A 
4NT 250U UGIKG 250U UOIKG 8.00U UGIL N/A N/A 
3NT 250U UGIKG 250U UG/KG 7,90U UGIL N/A N/A 
Total Metals 
Mercury NIA N/A 0,1 U UGIL NlA NlA 
Ar.enlc N/A N/A IOU UGIL N/A N/A 
Barium 58,6 MGIKO 53,5 MGIKG 2U UGIL N/A N/A 
Cadmium 0.3U MGIKG 0,3U MGIKG 3U UGIL N/A N/A 
ChrOflllum 15.5 MGIKG 13.6 MGIKG 5U UGIL N/A NlA 
L.ad 13,2 MGIKG 11.9 MGIKG 3U UGIL N/A N/A 
Silver N/A N/A 5U UGIL N/A NlA 
Selenium N/A NlA 5U UGIL N/A N/A 
TCLP Met.l. 
Mercury 0.001 U MOIL 0.001 U MGIL N/A N/A N/A 
Arsenic 0,01 U MOIL 0,01 U MGIL NlA N/A N/A 
Barium 0,55 MOIL 0,69 MGIL NlA N/A N/A 
Cadmium O.OO3U MOIL O.OO3U MGIL N/A NlA N/A 
Chromium O,OO5U MOIL 0.009 MGIL NlA N/A NlA 
Lead O.OO3U MGI\. 0.046 MOil. N/A N/A N/A 
Sliver O,OO5U MOIL O.OO5U MGIL N/A N/A N/A 
Selenium 0.0081 MGI\. 0,0096 MOIL N/A N/A N/A 
Volatila Organics 
Vinyl Chloride 12U UG/KG N/A IOU UGIL IOU UOI\. IOU UGI\. 
Methylene Chloride 6U UGIKG NlA 5U UGIL 5U UGIL 5U UGIL 
Acetone 9JB UGIKG N/A 7J UGIL IOU UOIL IOU UOIL 
1,l.Dlchloroethene 6U UGIKG N/A 5U UGIL. 5U UOIL 5U UGIL 
Chloroform 6U UGIKG N/A 1 J UGIL 5U UGIL 5U UGIL 
1.2·Dlchloroelhane au UGIKG N/A 5U UGIL 5U UGIL 5U UGIL 
2·Butanoo. 12 U UGIKG N/A 10 U UGIL IOU UGIL IOU UGIL 
Carbon Tetrachlorida 6U UGIKG N/A 5U UGIL 5U UGIL 5U UGIL 
Trlchloroelheno 6U UGlKG N/A 5U UGIL 5U UGIL 5U UGIL 
Benzen. 6U UGIKG N/A 5U UGIL 5U UGIL 5U UOIL 
4·Methyl·2·Penlanone 12U UGlKG N/A IOU UGIL IOU UGIL IOU UGIL 
T elrachloroethene 6U UG/KO N/A 5U UGIL 5U UGIL 5U UGIL 
Toluene 11 UG/KG N/A 5U UGIL 5U UGIL 5U UGIL 
ChIorobInzene 6U UGlKG NlA 5U UGII. 6U UGIL 6U UGII. 
XvItnI fToIIIl 2J UGlKO NlA 5U UGIL 5U UGIL 6U UGIL 
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UTILITY AND FOUNDATION DRAWINGS: 
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176295 

176296 

176297 
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176300 

176301 

176302 

180484 

187419 

187421 

571931 

571932 

571933 

571934 

Box Emptying Bldg. 153 & TNT Storage Bldg. 154, Plant A 

Box Emptying & TNT Storage Bldgs, 1st Floor Framing & Foundation 
Plans 

Box Emptying & TNT Storage Bldgs, 2nd Floor & Roof Framing Plans 
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APPENDIX E2 
SWMU-13/14, MINE FILL B SOIL EXCAVATION PLAN 

FOR FULL-SCALE OPERATIONS 

NSWC Crane 
SWMIJ-13114, Mine Fill B 
Full-Scale Operational Plan EZ-1 

APPENDIX E2 
SWMU-13/14, MINE FILL B SOIL EXCAVATION PLAN 

FOR FULL-SCALE OPERATIONS 

NSWC Crane 
SWMU-13/14, Mine Fill B 
Full-Scale Operational Plan E2-1 02/09198 



Appendix E2 will be issued for approval as an addendum to this Operational Plan prior 
to beginning excavation at SWMU-13/14, Mine Fill B 

NSWC Crane 
SWMU-13114, Mine Fill B 
Full-Scale Operational Plan E2-2 02109198 

Appendix E2 will be issued for approval as an addendum to this Operational Plan prior 
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Appendix E3 will be issued for approval as an addendum to this Operational Plan prior 
to beginning excavation at SW?vlU-03/10, Ammunition Burning Ground 
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Full-Scale Operational Plan E3-2 02/09/98 
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SWMU-10115, ROCKEYE SOIL EXCAVATION PLAN 

FOR FULL-SCALE OPERATIONS 
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Full-Scale Operational Plan E4-1 02/09/98 
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Appendix E4 will be issued for approval as an addendum to this Operational Plan prior 
to beginning excavation at SWMU-10115, Rockeye 

NSWC Crane 
SWMIJ-1W15, Rockeye 
Full-Scale Operational Plan E4-2 02/09/98 

Appendix E4 will be issued for approval as an addendum to this Operational Plan prior 
to beginning excavation at SWMU-10/15, Rockeye 
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SWMU-l 0115, Rockeye 
Full-Scale Operational Plan E4-2 02109198 
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OPERATORS DAILY MEMO AND SAFETY INSPECTION 

NSWC Crane 
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Full-Scale Operational Plan F-3 02/09/9&l 

Equipment Type: 

Inspection Item 

Service, Parking & Emergency 
Brakes 

Steering Mechanism 

Tires, Wheels Nuts 

Lights, Reflectors 

Coupling Devices 

Operating Controls 

Windshield Wipers 

Hom & Backup Alarm 

Seat Belts/Shoulder Harness 

Fire Extinguisher 

Mirrors 

Hydraulic Systems Operation 

Fluid Levels 

NSWC Crane 
Bioremediation Facility 
Full-Scale Operational Plan 

OPERATORS DAILY MEMO AND SAFETY INSPECTION 

Shift: I Date: I Operator: ~ Form EQ-01 

OK N/A REPAIR Adjustments or Repairs Required 
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Knight Soil Screener - Model Pro-Screen 1605 

LUBRICATION & SERVICE 

ALWAYS STOP SCREENER, TURN OFF ENGINE AND REMOVE KEY BEFORE SERVICING, 
REPAIRING. OR CLEANING. USE SAFE SHOP PROCEDURES AND EXERCISE CAUTlON WHEN 
WORKING ON THIS MACHINE! 

DAILY SERVICE (IO Hour Maximum Interval): 
- Grease trunnion wheel bearings. 
- Grease fine conveyor pulley and return roller bearings. 
- Check conveyor belt backing. 
- Check and clean all belt scrapers. 
- Check all conveyor guides and mllers for rocks or obstructions. 
- Check cooling system fluid level. 
- Check fuel engine and hydraulic oil levels. 
- Check ah filter indicator (while running) and replace if necessary. 
- . Check engine and hydraulic temperature (while running). 
- Check or clean radiator and oil cooler. 

WEEKLY SERVICE (50 Hour Maximum Intervai): 
- Grease feed conveyor pulley and return mfler bearings. 
- Grease Prescreen pivots. 
- Check oil level in feed conveyor gear reducer. 
- Oil drum drive chain. 
- Check fuel filter and drain water sump under fuel tank. 

MONTHLY SERVICE (250 Hour Maximum Interval): 
- Change engine oil and filter. 
- Check conveyor belt tension. 
- Clean air prefilter 
- Oil -Feed conveyor drive chain. 
- Service battery. 

500 HOUR SERVICE: 
- Change hydraulic return filter. 
- Lubricate 6fth wheel plate. 
- Grease extension conveyor. 
- Refer to engine lubrication and service chart 

1600 HOUR SERVICE: 
- Drain and clean hydraulic oil reservoir. 
- Change hydraulic oil, clean strainer, cap and magnetic trap. 
: Change feed conveyor gear reducer oil. 
- Check wheel bolts. 
- Check fifth wheel kingpin condition. 
- Check brake components. 
- Drain and flush cooljng system. and change anti-freeze. 
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Knight Soil Screener - Model Pro-Screen 1605 

LUBRICATION & SERVICE 

ALWAYS STOP SCREENER. TURN OFF ENGINE AND REMOVE KEY BEFORE SERVICING. 
REPAIRING. OR CLEANING. USE SAFE SHOP PROCEDURES AND EXERCISE CAUTION WHEN 
WORKING ON THIS MACHINE! 

DAILY SERVICE (10 Hour Maximum Interval): 
Grease trunnion wheel bearings. 
Grease fine conveyor pulley and return roller bearings. 
Check conveyor belt tracking. 
Check and clean all belt scrapers. 
Check all conveyor guides and rollers for rocks or obstructions. 
Check cooling system ftuid level. 
Check fuel engine and hydraulic oil levels. 
Check air filter indicator (while running) and replace if necessary. 
Check engine and hydraulic temperature (while running). 
Check or clean radiator and oil cooler. 

WEEKLY SERVICE (50 Hour Maximum Interval): 
Grease feed conveyor pulJey and return roller bearings. 
Grease Prescreen pivots. 
Check oil level in feed conveyor gear reducer. 
Oil drum drive chain. 
Check fuel filter and drain water sump under fuel tank. 

MONTHLY SERVICE (250 Hour Maximum Interval): 
Change engine oil and filter. 
Check conveyor belt tension. 
Clean air prefilter 
Oil·Feed conveyor drive chain. 
Service battery. 

500 HOUR SERVICE: 
Change hydraulic return filter. 
Lubricate fifth wheel plate. 
Grease extension conveyor. 
Refer to engine lubricaton and service chart. 

1600 HOUR SERVICE: 
Drain and clean hydraulic oil reservoir. 
Change hydraulic oil. clean strainer. cap and magnetic trap. 
Change feed conveyor gear reducer oil. 
Check wheel bolts. 
Check fifth wheel kingpin condition. 
Check brake components. 
Drain and flush cool,ing system. and change anti-freeze. 

NSWC Crane 
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LUBRICATION & SERVICE 

SCREEN.OPR 

a ALWAYS STOP SCREENER. TURN OFF ENGINE AND REMOVE KM BEFORE SERVICING. 
REPAIRING. OR CLEANING. USE SAFE SHOP PROCEDURES AND EXERCISE CAUTION WHEN 
WORKING ON THIS MACHINE! 

GREASE - For lubricating bearing, use a good quality multi-purpose grease. 

ENGINE OIL -API service classification of CD or higher. Refer to chart for viscosity. 

HYDRAULIC OIL - Recommend use of lOWi motor oil (API Service Class CD) fcr all uses in temperatures down 
to zero degrees (F). For operation in temperatures below zem degrees (F), use SW30 motor oil. : 

DIESEL FUEL - Use good quality fuel blended for area temperatures and conditions. 

ROLLER CHAIN OIL - Use engine oil or spray on chain lubricant 

NSWC Crane 
Bioremediation Facility 
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, 

SCREEN.OPR 

LUBRICATION & SERVICE 

ALWAYS STOP SCREENER, TURN OFF ENGINE AND REMOVE KEY BEFORE SERVICING, 
REPAIRING, OR CLEANING. USE SAFE SHOP PROCEDURES AND EXERCISE CAUTION WHEN 
WORKING ON THIS MACHINE! 

GREASE - For lubricating bearing, use a good quality multi-purpose grease. 

ENGINE OIL ~ API service classification of CD or higher. Refer to chart for viscosity. 

..-:..----... ..,. . --:....--.:.~-.--<,.-)!, .... : 

HYDRAUUC OIL - Recommend use of 10W30 motor oil (API Service Class CD) for all uses in temperatures down 
to zerc degrees (F). For operation in temperatures below zerc degrees (F), use 5W30 motor oil. 

DIESEL FUEL - Use good quality fuel blended for area temperatures and conditions. 

ROLLER CHAIN OIL - Use engine oil or spray on chain lubricant 
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Mack Semi-tractor Truck 
and Red River Live-Bottom Trailer 

L 
- 

ENGINE OIL, OIL & FUEL FlLTERS and COOLANT CONDITIONER CHANGE 

Mileage (in Thousands)’ 12.5 25 37.5 50 62.5 75 87.5 100 

Kilometers (in Thousands)’ 20 40 60 80 100 120 140 160 

Engine Hours’ 600 1200 1800 2400 

Oil 8 Filter Change -w -2 2 P 

Coolant Conditioner Change . . . . 

‘Whichever Comes First 
~tne Haul Operations -High mileage types of usage such as over-the-road, point-to-point operations. 
Vehicles used for pump-off, or similar types of service. where the engine idles for periods of time without the 
vehicle being driven, require oil change intervals based on hours of engine operation rather man accumulated 
chassis mileage even if vehicle usage exceeds 100,000 miles/l 60 000 km per year. 

SHORT HAUL - Low Mileage/High Hour Operations 
Vehicle Usage Greater Than 100,000 Miles/l 60 000 KM Per Year 

MAINTENANCE AND LUBRICATION 

Days of Usage’ 45 90 135 180 225 270 315 360 

Hours of Operation* 150 300 450 600 750 900 1050 1200 

Maintenance Schedule A B A C A B A D 

Chassis Lubricationt L L L L 

Gear Oil Change 0 0 
‘Whichever Comes First 

ENGINE OIL, OIL & FUEL and COOLANT CONDITIONER CHANGE 

Days of Usage’ 45 90 135 180 225 270 315 360 

Hours of Operation* 150 300 450 600 750 900 1050 1200 

Oil Only Change 2 3 
Oil & Filter Change P x 
Coolant Conditioner Change El . q . 

‘Whichever Comes First 

jhwr H*ut Cpamttons - LOW mileage/High hour types of usage such as stop-and-go driving, onloff highway, 
*w and delivery, pump-off operations, etc. 
2 Pmmm..lrl^-l c-:---rr,~~*-,L - I - t 1 .-W,l~gg~=~ ~UCU 3plcer ~IUIC~ neie2s.e Yeanng Lutxlcation Intervals: 

l On-Highway: Every 10,000 miles (16 000 km) or once per month 
l Off-Highway/Severe Service: Every 250 hours or once per month 

A&J refer to Pages 148 and 150 for additional information. 

2001 OOa 
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Mack Semi-tractor Truck 
and Red River Live-Bottom Trailer 

-
ENGINE OIL, OIL & FUEL FILTERS and COOLANT CONDITIONER CHANGE 

Mileage (in Thousands)" 12.5 25 37.5 50 62.5 75 87.5 100 

Kilometers (in Thousands)" 20 40 60 80 100 120 140 160 

Engine Hours> 600 1200 1800 2400 

Oil & Filter Change ')? ')? ')? "'1l 
Coolant Conditioner Change • • • • 

'Whichever Comes First 
Line Haul Operations - High mileage types of usage such as over-the-road, point-to-point operations. 
Vehicles used for pump-ott. or similar types of service, where the engine idles for periods of time without the 
vehicle being driven, require oil change intervals based on hours of engine operation rather than accumulated 
chassis mileage even if vehicle usage exceeds 100,000 milesl160 000 km per year. 

SHORT HAUL - Low MileagelHigh Hour Operations 
Vehicle Usage Greater Than 100,000 Miles/160 000 KM Per Year 

MAINTENANCE AND LUBRICATION 

Days of Usage> 45 90 135 180 225 270 315 360 
Hours of Operation> 150 300 450 600 750 900 1050 1200 
Maintenance Schedule A B A C A B A D 
Chassis Lubricationt L L L L 
Gear Oil Change 0 0 

·Whichever Comes First 

ENGINE OIL, OIL & FUEL and COOLANT CONDITIONER CHANGE 

Days of Usage> 45 90 135 180 225 270 315 360 
Hours of Operation> 150 300 450 600 750 900 1050 1200 
Oil Only Change "'1l )p 

Oil & Filter Change ~ "'1l 
Coolant Conditioner Change !I • II • 

*Whichever Comes First 

Short Haul Operations - Low mileagelHigh hour types of usage such as stop-and-go driving, on/off highway, 
pic:k'<Jp and delivery, pump-off operations, etc. 

t Recommended Spicer Clutch Release Searing Lubrication Intervals: 
• On-Highway: Every 10,000 miles (16 000 km) or once per month 
• Off-Highway/Severe Service: Every 250 hours or once per month 

Also refer to pages 148 and 150 for additional information. . 

NSWC Crane 
Bioremediation Facility 
Full-Scale Operational Plan F-6 

200100a 

02109198 



MACX PR!Z’/ENTIVE MAINTENANCE INS?ECTION 

NSWC Crane 
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MACK PREVENTIVE MAINTENANCE INSPECTION 

~~ ----------------------------------c""~ ________________________________ __ 
::J Ci-ieCK TO INCIC),,: lNSPECiiCN TO 3& PEi=lFORNEO 

:J "II'l$OeOQn (s .. :fIIS :aQ'~ a I...uCnCahI C'lasSIs 
~,~. -------------------------------

.::J c:,anq. Enc;rtt. Ci " ,:'.ft1ll'S 

:J 0\ .... G.1l ell 
"" .. ~ 
O~~. ____________________________ __ 

A_Gal' e"., *-

NOTE: RE:==~ 70 MAINTENANCE .J.NO LUSRIC).7:CN MANUAL TSoi94 OA MAS7EFt 

MANUAL SECTICN J-~01 FOR lNSi=lECTICN INSTRUC71CNS 

OK; NC I Engine: 

I :tl9n.,,~ 

I I Statler Coetanon 

I 1 at1lf1n,SouI'ld 

I I =.:tna\JSt Smote. 

I I Cil Pra:sUR (idel 

I 01 Prasure rcov.l 

I ! ;:'J1t GauQI 

I - I-I 

I t :r.qJtIITItnO. imax.! 

I I ;'"l.enomltlf75gHCOm ... r 

I i :~ausl Pytomltw 

I I T~Coem:on 

I I ?'.!If Um!'III'/UJ" 

: :Sl'luttl~ 

I I Coeraaen 

I I GoY. Cut In , I Gov. Cl.tt Cut , 
I !I,.QW AJt PrHSI,IR IndiCatOt 

OKINete.b: 
I ) Mi~I3IGIass 

I I/'Ioms 

I I c:..n Mound i,... Valve 

I 'NInasn.,..a WIowtwasnet 

I I~Cll"jqms 

I I;,w LqnlS 

I I BrUl \,;;nts 

I -;-urn Sil;naIs 

J. I HUarCI WarTIIn; 50qNI FIuner 

11r.I~II\.41ts 

I I )oItactiqnts ."'41 co 
I lll'lStrutr4nt Pili" l.4ttS 

V lUoC. 

; C:':'ICII ::1' ac:N'1 laultS 
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ROAcnST 

OK1NCIC:tltCh: 

I i':'H""-

i j Culcn ;:!. .. MY 

i ! C:UIC'I StaIuI ca"'oon 
SIMl'tn9 

I 13it1Cf 

I 1':~P'av 

I 'H.".,.rIShmtny 

I I ;lo:w« SIHnnq oa.nan 

I I :!1C"JQ1 c.'I1tClt 

I I lotaqnlCC Road SoMCI s~ 

I i ~cM:l SoHd Urn. S«!ltU; 

I i..:nuSllai NQIU 

"A"IHSPECilON 
(To B. PtI!1ormed Aft,r Road Tlst Above) 

o BaMry Wilt., u~ 

Air System-

i 1"_ 
I j Drlln ~~ SlowlY 

. I Sonnq a,. • .olQolation 

i i AIc:ctIoI S,vll), ~Mf'IOIr I. ..... 

I en!n o.on. F~m F\oIIII rank(s) 

CCNT1HUED CN BACX 

F-7 

OKI He Plncin; Brake: 

! I "'~).baity 
I I ~'IHS' 

H •• tar/Oafroster 

I "",,,don 

I Coerlla 5 ),4II1U!H 

Trans-' Aux. Tl'ln5 . .' 
Trantt., C~/F1ywh"1 PTO: 

i SMtW'U; 

! Na .... Vibnlnon 

C.nrier: 
I No .. 

Propeller Sheft: 

OK) He Dry IJr Cluner. 

I i AecIac. Element If NKnsary 

Engine Air Induction System' 

I I ~ose , P;o. c"ncltion 

I i"ogntln CMlos 

I I Or .. n CMCAC Canaensallon 
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Wmckmim.: 
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A, B, C AND D INSPECTION FORMS 

10K' He j Frcn' Axl. & Suspension.' 
, ; SfOI('" SDnn; I. ..... es 

I WI\M: Sea' L.eakS , I Wn .. ; Siann; Umt Level 

I I .t.dIWil ar.IS 

"A" INSPECTION 
COWTlNUED 

OK I NC I Rur Axle!8ogle & Suspensions: 

I I Broken Sonng I..Iirttn 

I I wneel Seal ~1(5 

I I Ac:I)uSlBI1III(H 

Carrier(s). 

TransJAuL Trans. I UMSlL.I.Ibt 1.. ..... , 

t==~~T'~.~n~'~I.~,~c~a~'~'IF;IYW~_~~I=PT~O=: =j TItes: 
1 .. 1&f<.S,'..uDE L.~! I 1:~==IQCoo~~_~~~;=======j I M:IIJ.-:tl."l; C I Pr'SSI/I, 

P:'Qoelle~ Shlttts.: Wn •• i&lRims: 

OK:NCICab: 
I M,rrorslCiIUS 

, '''''''' , ! O'ln ... ~l'IclTr •• dle Va/¥I 

i I WlI\CShilld Wc.rlWasl'ler 
, I SaCII.·I.IJ: L.J;!1tt1'Tai! L9-'llS 

i I Brall' LJ~nfS 

I Tum Stpnal! 
, I kcard ...... mm; 5&;Inal F\ash.~ 

I M.I'K'~ I.Jg:Us 

I l"I,aOi,c:mts H; ,0 
IInS'lNlTlln: PaM! LIQIttS 

I I I SUI"'S"1 a,11S 

I~OtSll.l:t="I" 

I ~oo:: & I.&::nl, 

nne.b. 
! ReserYOl' ~1U1d 1.. ..... 1 

Battery: 

A.ir System' " 
IL .. IIS 

, j DraIn F!eservorrs Slowly 

I s~ B:1I'" A:loit"...allOn 
I S.I'VICI AI: Oryr. , I AICCI'IO! Ev&:. Flael"tOif L .... el 

I ioios, Con:t.tJon 

i I Art COIrn)I'ISSO' FiIt.~ (Mad': V8) 

I I $ervct A.~ Sy5'lm Cemoonants 

Radlalor 

I I l,.I.aK.SICO~lIlnt L ..... · 

I tAnt1I'Hn 

, Mos. CondltlOt'. 

, n;lm.,\ ~" Cla::'l"\OS 

Ne _ ..... 01 Co".:tlon 

COMMENTS 
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I Conl2mor 
: Stu:1itIIlII icrau, 

"S" INSPECTION 
(To Be Performed After Road Test) 

~ o Altema\Or Mounting 

I 
I 

I 

I 
i 
I 

Beltl: 

IAI¢mem 

En;lne: 

engine Air Indu"'tlon System' -
1""011 , PICIe Conc1IIlC1'1 

I T9h1r.'1 CIarnDs 
I To:que CMCAC Hose Clarrcs 

! Crain CMCAC ConolnsallCl'l 

Electronic MaxI-MII.r, 

Exhaust Sy.,.m: 
I Llw 

Steering Gear: 
I MounIIng 

I Linr.aOl 
Pow ... Steerln;: 

I LAaksI!=lUid ;'11"11 

Front Axle & Suapenaion' 
Toe-In 

1 BroiI,.,.. Spl'lng Leawes 

Whee: SeallolMS 

WnHl h&mQ Lube ~I! 

Adjust Br.es 

F-8 

OKINCI 
I ' TI"tiIerCon:l 

. 1"'1 .... hOMslQlIICI Manos 

I Flftr'l Wr-J 

PTOIHOlst, 

Sai.-ty caulpment: 

lrlnsJAw::.. TranaJ OKI He I T",n.I., ea.alFlywh .. 1 PTO: 
I 

I 

I 
I 

I 
I 
I 

I 

I 

I 
I 

I 

, .... """ 
Propeller Shifts: 

I SDnnQlTrvnruon II'ISLDatOI'S 

I BfgAer': S",~ I.e ...... 

~ Wf'lHl Sal L..u1U 

I ~s: "1(.' 

CalTler(a}. 
iL.auI~ ..... ; 

I ew.oillOnlWat:tI 

r Pressure/Tr.a:: DIl)tI'. 

1 Weal Panlfr. 

WneelslRlms 

I CondIlIOn 
I SwcYNlII Tcrqye 

I Axle All"", Kill Torgue. 

[l ... iIer Cord 

11",u.r "-~cI HenOt 

[FlttllW,,"! 

PTOlHolst. 

Sitety Equloment: 
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LlJBRlCATlON CHART 

MACK CHASSIS 
~~mm-r,‘,E MA,,,I’ENANCE SCHEDULE 

LUBRICATION CHART 

‘B Remove. Clean. Reinstall 
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~ __________ ~L~U~B~R~IC~A~T~IO~N~C~HA~R~T 
MACK CHASSIS 

PREVENTIVE MAINTENANCE SCHEDULE 

LUBRICATION CHART 

",It .. , .. '" m. 
'00' T • ENGINE CRANKCASE 

'00' 'R , POWER STEERING RESERVOIR 

,,~ 'R c mONT WHeEL BEARINGS - 'R , FRONT DRIVE AXLE 
! FLYWHEELPTO , llWlSMISS10N , TRANSFER CASE 
H REAlI AXLl 

....c 
~ 

FRONT DRM AXLE , SLIDING SI'lINES , UNIVERSAlS 
1I KINGPINS' 

". UNIVERSAlS (CAADANS)' 

"'"" ~ 
, CABhfOOD HlNUES 

, .... .., " SHUmRS 
• ACCElERATOR HINGE PIN 

• BRAKE lRWILE HINGE PIN 
.G-C .... • BRAKE VAlVE PLUNGER 

"'" ~ 0 SHIFT LINKAGE 

,,.. , CAB TILT !\ESEFIVOIR 

"'"" ~ 
, SPRING PINS' , SHACKLES' 
Q DRAG LINK , STEERING UNIVERSALS 
Q SLIP YOKe 
Q PURGE FITTING 

"'" ~ • Sl'EERlNG GEAR ADAPTER BUSHING 

"'~ ~ 
, FRONT SLACK ADJUSTeR' , FRONT BRAKE CAMSHAFT' , STEERING ICMJCIQ.E PINS' , CROSS STEERING TUBe SOCKET'S' 

"'" ~ T CLUTCH RELEASE SHAFT' 
T CLUTCH RaWE aOOUNG 

"'~ ~ U PROP SHAFT UNIVERSALS 
u PROP SHAFT SLIDING SPLINE 

"G~ .- v REAR BRAKE CAMSHAFT' 
v REAR SLACK ADJUSTERS' 
v SPRING PINS' 
w TORQUE ROD BALL STUDS 
w SPRING tRUNNION' .... - , sF££DOMEmI ADAPTOR (mecII.J 

<:P , MAXI·MISER .. , - y TACHOMETER ADAPTOR (mull.) 

• InciltaltS IUbncallOn on botll slOes 01 WlliCIt. 

104 
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NOTE 
Clean aU Illtings with non·nammable solvenl and 

wipe clean witI'! • rag belore .""lying gmse gun. 

AtTIOI TAQI eooa lUIIIIC,tJ(T COOES 

~ Clleck ltvel. Add EO'l Mulli·VISCOSIt)' 
lubriCant iI HecesSJry EnOine Oil 

~ lubricate FltlinO GOoH GtoIrO~ 

..... lubriall Surfates MG-<: CllU$iS lube 
_ Remove. ClUn. Cr-. Cab Tilt Fluid Repack Adapter 

TF'C" DwonTrans 
FlUid 

""" Anl1erol766 

'll Remove, Clean, Reinstall 

OOOOB9a 
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Live-Bottom Trailer 

-;TH%-HEELKI%GPNPL.lTE 

. WHEELHLBS 

SUSPENSIONSYSTEZ-I 

BRAKESYSTEM 

SPRI?UGBRAKXS 

COWEYORS'iSTEM 

COk7EYORBELTADXSTME~T 

LIGHTmG.-L\iD ~~-IRCU'G 

h'yDR'XLICSYSTEM 
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I?+-SPECT.:CHECK: 

IXPECT.'GREXSE D.4ILY 

IXSPECTOILLEVELD.ULY 

IXSPECT?vlOi\iTHLY 

CHECKTXSPECTWEEKLY 

CHECWNSPECTD.lILY 
CH.AXGE OIL/YEARLY 
LUBE b?ZEKLY 

CHECFX'iSPECTD.AILY 

IXSPECTDAILY 

!XSPECTDAILY 
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Live-Bottom Trailer 

E Q l: lP:V [E~T: 

\VHEEL & Rl)"[S 

TIRES 

TIRE PRESSURE 

5TH \,,"HEEL KDiG PN PLATE 

'#"HEEL HUBS 

SUSPE~SION SYSTE),[ 

BRAKE SYSTE:v[ 

SP~G BR...l.KES 

CO]'-"iEYOR SYSTEM 

COl'-lv'EYOR BEL T ADn;STYCfi\iT 

LIGHTING .'>"'''1) \vlR.DiG 

h"YDR...l..l:1.IC SYSTE)"C 
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P.<SPECT!CHECK: 

\\"EEKL Y 

INSPECT, GREASE DAIL Y 

INSPECT OIL LEVEL D . .l..IL Y 

INSPECT MONTHL Y 

CHECK'D1SPECT \VEEKL Y 

CHECK'l?-iSPECT SIX y[Oi\'TH 

CHECKJINSPECT DAIL Y 
CH . .l..~GE OILlYEARL Y 
LUBE WEEKLY 

CHECK/INSPECT DAIL Y . 

INSPECT DAILY 

INSPECT DAILY 
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Hopper/Soil Dump Conveyor System 
(Wilson Mfg. Towable Conveyor) 

4.1. Maintenance plan 

AlTNTION! 
Atways ensura that ha engine has stopped before performing maintenance work. 
ior Jle handling of used oil. filters and cleaners adhere IO the rules II Iegmlation. 
Protect the etarter key against unauthorfzed gse. 
Dlwannect the negative terminal of the battery. 
After maintenance work check to see if all t&t are removed end all sefety db 
vlcsr are in Place. 
Before starting look out for persons wfthln the dangemus area around the engine 
and the waking equipment. 

Intervals Yalntananca work Chapt. 

. Check iub.-oil level. 4.2.1. 
Every E-:5 hours - Check dun1 level in container 01 

cyclone pi-e-cleaner. 4.22. 

. Change lub.41. ’ 
- Clean blower tan, cooling 5br ano 

oilcooler. 
- Check condition of airfiBer 

(wth dusty working conditions). 
- ChWk all Safely devims for proper 

functioning. 
- Check SCTBW ~nnecrlm for :ightnes. 
. Check fuel prefiiler for wntammation 

and replaw. if necessary. -* 

4.2.3. 

4.2.4. 

4.2.6. 
5.3. 
5.4. 

The cylinder head nuu must NOT be tlghfmed. 

- Replace fuel pretilter. 42.5. 

Every 530 hcun 
- Marnraln air fliter(.s). 4.2.6. 
- Check and adjust ‘Jppet clearance. 4.2.7. 
- Change k&.-oil and oiHiller. ’ 4.2.8. 

Every : 000 hours . Replace fuel fifter. 4.2.9. 

* ?lease ala4 refer to page 22. 

** The degree at contamination of luel. the care when filling in fuel as well as the 
mnraminadon inside fuel tank are decisive facrorr for reolacamenr imervals of 
me fuel prefiher. 

21 
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Hopper/Soil Dump Conveyor System 
(Wilson Mfg. Towable Conveyor) 

.= .. , 
4.1. Maintenance plan 

ATiENTION! 
Always ensure that the engine has .toppee! :,etore performing maintenance wOrk. 
For :he handling of used oil, iilters and cleaners adhere to the rUles of legl8lation. 
Protect the starter key 'qainst unauthortzed :Jse. 
Disconnect the negative terminal 01 the battery. 
Attar maintenance work cheCk to see if all tools are removed and all safety de
vices are In place. 
Balora starting look out for persons within the dangeMus area .round the engine 
and the working equipment 

Intervals 

~ Every 8-1S hours 

<~ every 250 hours 

Maintenance work 

• Check iub.-oil level. 
• Check durst level in conrniner of 

cyclone pre-cleaner. 

- Change lub.-oil .• 
- Clean blower fan, cooling ribs ana 

oilcooter. 
- Check condition of airfi~er(s) 

(wlll1 dusty working cond~ions). 
- Check all safety devICeS ;or proper 

functioning. 
- Check screw connect1ons for ';ghtness. 
- Check fuel prelmer for contamlnltion 

and replace. ~ necessary. -. 

The cylinder head nuta must NOT be lightened. 

8 Every 500 hours 

e Every 1000 hours 

• Please also refer to page 22 . 

- Replace fuel prefilter. 
- Maintain 8Jr fl~er(s). 
• Check and adjust tappet clearance. 
- Change lub.-oil and oiffiller .• 

- Replace fuel fi~er. 

•• The degree of contamination of fuel. the care when filling in fuel as well as the 
contamination Inside fuel tank are deciSIve faCtor:; for reolacement Intervals of 
the fuel prefiner. 

NSWC Crane 
Bioremediation Facility 
Full-Scale Operational Plan 
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Ctlapt. 

4.2.1. 

4.2.2. 

4.2.:. 

4.2.4. 

4.2.6. 
S.3. 
S.4. 

4.2.S. 
4.2.6. 
4.2.7. 
4.2.8. 

4.2.9. 
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Hopper/Dump Conveyor 

MAINTENANCE GUIDELINES FOR 36” TOWABLE CONVEYOR 

DIESEL ENGINE: 

WAGON: 

The diesel engine is lubricated and 
serviced fkom the factory, however 
it is necessary to follow the suggested 
maintenance schedule provided in the 
engine operator’s manual. (See section 
on engine.) 

1) Grease spindles weekly. 
2) Keep proper air pressure in tires. 

(Manufacturer’s suggested: 90 PSI.) 

CONVEYOR: 1) Keep head free of build-up. 
2) Keep wiper adjusted against belt. 
3) Always run conveyor until empty. 
4) Weekly lubrication of all bearings 

and idlers will increase their life. 
5) Gear box oil shouId be checked 

monthly and changed annually. 
6) It is important to keep belt tight 

and tracking properly. Tension is 
obtained at the intermediate drive. 
Keep both take-ups adjusted evenly. 

7) Track belt at the head, tail, and drive. 

6909. Literature on components is supplied for individual maintenance and operation. 

NSWC Crane 
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Hopper/Dump Conveyor 

MAINTENANCE GUIDELINES FOR 36" TOWABLE CONVEYOR 

DIESEL ENGINE: 

WAGON: 

CONVEYOR: 

The diesel engine is lubricated and 
serviced from the factory, however 
it is necessary to follow the suggested 
maintenance schedule provided in the 
engine operator's manual. (See section 
on engine.) 

1) Grease spindles weekly. 
2) Keep proper air pressure in tires. 

(Manufacturer's suggested: 90 PSI.) 

1) Keep head free of build-up. 
2) Keep wiper adjusted against belt. 
3) Always run conveyor until empty. 
4) Weekly lubrication of all bearings 

and idlers will increase their life. 
5) Gear box oil should be checked 

monthly and changed annually. 
6) It is important to keep belt tight 

and tracking properly. Tension is 
obtained at the intermediate drive. 
Keep both take-ups adjusted evenly. 

7) Track belt at the head, tail, and drive. 

** Literature on components is supplied for individual maintenance and operation. 

NSWC Crane 
Bioremediation Facility 
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Hopper/Dump Conveyor 

SAFETY FOR 36” TOWABLE CONVEYOR 

1) Covers and guards are provided for your protection. @ w operate 
equipment without these in place. 

2) Turn power off before doing any maintenance or adjustments. (Remove 
key from diesel engine.) 

3) Keep hands, feet, and clothing from moving parts. 

4), The exhaust stem on the engine becomes extremely hot when in use. 
MW&! 

5) M w attempt to ride on the unit tihile traveling. 

6) Follow safety guidelines in diesel engine manual when performing any 
maintenance. 

7> Pull unit slowly (High speed could result in conveyor turning over). 

NSWC Crane 
Bioremediation Facility 
Full-Scale Operational Plan F-l 3 

Hopper/Dump Conveyor 

SAFETY FOR 36" TOWABLE CONVEYOR 

1) Covers and guards are provided for your protection." ~ operate 
equipment without these in place. 

2) Tum power offbefore doing any maintenance or adjustments. (Remove 
key from diesel engine.) 

3) 

4) 

5) 

6) 

7) 

Keep hands, feet, and clothing from moving parts. 

The exhaust. sy~c:n!- on the engine becomes extremely hot when in use. 

"~~I 

.. ~ attempt to ride on the unit while traveling. 

Follow safety guidelines in diesel engine manual when performing any 
maintenance. 

Pull unit slowly (High speed could result in conveyor turning over). 

NSWC Crane 
Bioremediation Facility 
Full-Scale Operational Plan F-13 02109198 



* .- Caterpillar 6’ ‘\hoe - Model 4168 

Caterpillar 4166, 4268, 426B, 4368 & 4388 Backhoe Loaders Lubrication and Maintenance Intervals 
When Required . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . llem 

Fuel system - CIW,, ,,llW clU,l,e,llS ..~ 25 
Cal, Ai, Filler - Ctw,, kite, ettmwnt ..~.~ I9 
Fuse Parcel and Ctcuit t3,eaker - flrpkxs tuscs ..~~.... S 
Air Conditioner - Ctwck .~..~ ~...~...~... .~. ttt 
Uwkttl l~eett, (if e,t,,;(,(ru,l) tlu,ddw lip ~~......... .~ .~,~ I I 

Every 10 Service tlours or Daily 

Wirutows - Cluart .~~ ,..,.. .~..~ .,.,,. 20 
so;,, Be,, - lk,6,r4xt ..,. ~,. ,,...., ,,. IO 
E,,gi,,e Crankcase - Clwk ,~tt bvul ..,.,..... .~.. 24 
tty,kautic System - Clwck WI Iwet ,,~ ~~~.~ 21 
1 rirrrsrrassior~/Tor~~~rB Convarlar - l:lttxk WI IuwI 7 
,,i,,,, ii,“, - ClWk c<*,kl,,, IUWI ~.~ ..,. at 
Ai, C,aa,,e, - k,s,nc,,Sn”cu “.,Wl ;,r*t Ekll,,L?l,l~ .,.~. 5 
Wale, S”parat”r - lkillll ., .~~ .,. ..,. 4 
Fcrc, lark -F,t.., ~~. ,.~. ~~~ ,.. 6 
hbreattm Greilse Poke - tLu,n~:d,u tn 
W,wA N,,,S - C,,ti.k k”L,IW ,Yl,,, ‘I,” s,uI:II,u~I ,1*<,111: 
IS ,,lil,,,,.,,IwIt .,..... ..,~ :t 
“lilktt I-k,,d - Clwl:k l”“d ,.. I/ 
ttrrwryerrcy S,ue,i,,rJ - ,:Iw.k ,... Iii 

Every 50 Service tlours o, Wuekly ’ 

Pilrkiny and Servkx Grakas - Ctwa;k I,,e tadus LU, 
ruw w ‘L4,u‘l‘ ,,li,l;tl,ws ,w I,W hlhl tI*wJ a, 50 s;.vA:u 
lk 1,115 ,,Nr,, C,l&k a, ,,,I! ,“Y,,,il, l,llelYul IIwu<dI~ .., 14 
Fwi6 Powered Axla (11 E,p,ityxxt) ~. LuLnr:dtr: Itw 
l,,ll,“,S ~... .,.~ I 

Evary 250 Service Hours or Monltlly * 

Erqirta Crankcase (ttuwity toeded ,nachinus) - 
. . . 

Every 1000 Service Hours or 6 Months . 

Transmission/Torque Converter - Change oil ,.. ,.. 7 
F,cat Wheat Bearings - LUlYiata .,..._....._......,...... ~~.. 2 
l3ellr Axle - Cllanytl c4l .._.......,.,...,,_.,.,.............,.........~.... 15 
Front Powered Axle (II Equippecl) - Clla,ylu oil I 

Every 2000 Service Hours o, 1 Year - 

,~tydrautic systun, - ctlarlge ‘Al ..~. ..,. 2/ 
E,wJi,,e Valve Lest, - A,lb,s, 23 

Every 3000 Service Hours or 2 Years - 

Radiator - Clea**/lk*sh 26 

’ Fir81 Pertom Pruvious Srrvtca ttou, ttums 

L,W,“,B WI an” ,,,,L~ .,.,...., ~~~... .~... ~. ~~.. c.‘ 

naclrator - A‘J‘J CrXlarlt adJrt*lr ,..,,....... ..~ .,.. ..,~. ..~ 26 
Hrrs, Ad - Check w, luvet .~~. ~... ..~,. 15 
Fwrrt Powered Ado (II Equit,,nxJ) - Chwk 01 law, , 
Alktnator. Fan a,ut Ca~~twussor tllttts - I,~s,~cl/utt~~~l Z 
Gtlt,c,ies - t,,spix, ..~ ,......,. ~,.~ ~.. ,. ..~.. 21 
Paking Brakes - Ct,ack&ntp,sl .~ 14 
Exterrdable Slick (It Equitqmd) - Ik,stwt~,utla,:c .~. .~ I2 

Every 500 Service Hours or 3 Monltls ’ 

E,,$,,e Craukcase (Lightly loaded machines) - 
u,a,KJa ,,,I arvl hllu, ,~. ,.... ..~......... 24 
I tydrautic Syste,,, - CtlanJu kttc, rt~,,,a,,, .~~~..~. ~~, 21 
1 ,a,w,,isskn,/Twqua Co,we,,e, - Ctlawtu t,t,u,/w~~st, 
,l,Ua,l,Cr ~... I 
t),iva Shall Joints (MPGM) - t.,lu~~tu ~.. ,,...,. ~..~ .,.. tt 
Furl System - Ct,a,xJu I1Iw alc,,,e,,ts ..,.... 25 

tlioremediation tacility 
Full-Scale Operational Plan 

NSWC Crane 
-. 

Relill Capacities (Approximate) 
_- 

_ _ 

-. 
- 

-. 

U.S. ,n,,,e*id 
Gallo”~ G”llO”” 

2.1 I” 

._-__ . 
,“~‘I ” 4 

2.6 22 

_... -.- ..~ ..~. 
3 

--I 

25 _ ~. . 
4 33 
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Caterpillar B' ',hoe - Model 4166 , 

Caterpillar 4168,4268,4268,4368 & 4368 8acl<hoe Loaders Lubrication and Maintenance Intervals 
When Required .............................................. l1em 

Fucl Syslem - CleaH hiler eh..lnlonis , 25 
CilO Air Filler - CluulI hll~1 elenltml ".,. ...... 19 
Fuse Panel and Circuit 61 eaker - Repl<Jco lusus .... 9 
Air Conditioner Chuck IU 
Uucku( Teeth (it equfPfJod) ~ ncpt<l~U lips II 

Ellery 10 Ser.lce flo",. or Dally 
WilldOws - Cleilll ... 
Scut Bell - Illspoci 

... 2U 
......... 10 

EnUIllc Crallkcase - Cltt.....:k (Jtlluvul . 
lIydfCtulic System ChOLk utlluvt;:1 , 
lr..lllsulission/Tolllue Col\vetlt;tr - Chc~k ullluvcl . 
nUlllalOr - Chtu;k l:U"liml IlJvcl 
Ail CltJanor - Il1sptlt;I,Sl!I\lICC Uowl ulKI t:k!IIIIJHlu 
Wi-IlUr Sepdra'or - DIlIlIi 
hrul 1 allk - fill. 
lllUtICaHoll Greu:»u Poillhi - tulJul;ultl 

" . , 24 
21 

I 
2U 

5 
4 
6 

1:1 
Whuel Nuls - ell!.." .... hHqU~ Ullhllh" ~ptn;lItl:d III.qllll 
IU ,ulllnl,III""11 . :1 
U. uku HI.lld - Ct IULk luvd 1/ 
l:1II~IUUI\Cy SlueliliU - UnJ1.k U; 

Every 50 Service lIours or Woekly • 

Pmkinu ilnd Service (3,akus - Chllt;k lliu IH,,'''Ut) 0.11 

I\UW Of 1I .... Inllll lIlitdmlU~ 101 111o III~I h!Uu -.1 !>O Su,VICU 
I k}I'It; lhun l:ht'il.k ul tllu IKJllllal IlIlclvul II tc,thll h..... 14 
f,ol)l Powered A)(J~ (If Equipped) " LuLHk:ith.! Iltu 
hllIlIlJ!;; . 

Every 250 Service 1I0urs or MOlllhly • 

Eligiflu Crallkcaso (lioavily loaded m8chinlJti) -
ClllIlI(jO uti CillO hilL" 24 
n~dla'or ~ Add cUlIl'ml i"Illl.hl,vu 26 
Rear AKle - Chm;k od luvol 15 
flOlI' Powered AJtlo (II EquippucJ) - Chl.~k Olllt!Vt.'1 I 
AUtlrnalor. Fan and COIllPfUtiSor Belts ~ III~pllCl/i.UJIIl!jl 22 
Outlories - Inspect. 21 
Pa,king Brakes - C"t!l~k/i;j\~tJsl <' 14 
ExientialJ1e SUck (If Equil'l)Od) hlspuc..:l/lul'lat;u 12 

Every 500 ServlclI 1I0ur. or 3 Months· 

EllUirlO C,a,\kcase (lightly loaded machinet;;) -
Chi.lIlUe u,l and hllcf . ~4 

.21 lIydf8ulic System - ChftlKJU hllu. ulelll.JUl 
lral,slllistiiotl/Tonlua Conve.hu - CIIUlKJu 1IIIu'/wiJ~I, 
hlClilhel .. 1 

. .. 8 
. ..... 25 

Doivo Sh811 Joinls (MPGM) - 1.,,10"'81 •. 
Fuol System - Ch;.u\Uu Idlm olt.. .. lltmls .... 

NSWC Crane 
Bloremediation Facility 
Full-Scale Operational Plan 

Every 1000 Service Hours or 6 Months' 

Transmisslon{Torque Cooverter - Change oil.,.,. ., 
Front Wheel Bearings - Lulxicnlo .................... : ........ 2 
Rear Axle - ChalllJ6 oil .......................................... 15 
Front Powered Axle (II Equipped) - ChallO" oil I 

Every 2000 Service 1I0urs or 1 Year· 
Hydraulic Syslom - ChalKJe oil p." ........ ". 21 
tngina Valva la~h - Ad~n'l .. . .. 2J 

Every 3000 Service Hour. or 2 Years· 

Rad'alor Cw"'/lklsh ......... 
• FilS1 Peflorm Pruvious Service I-Iour Items 

Relill Capacilies (Approxlmale) 

:!li 

Comparement 

.. --.. - ... ~~~~~~~~--- - Utll.' 
U.S. 

Gad'ona 
'mptffjaj 
Gallon • 

E''YIfMJ Cfallkcu::'1;1 

~~~!~~.!--
!~!I~~~~~.!~-~~ 
r Ittu:itUisslofl and 

. !~(.~-~ ~~~~~~---
A~tlll;tl(H Coolaul 

COOI"'lI S~ti1 __ n CooIilUI 
!..~[~ ~!!~~~L ____ . 

8 2.1 

3·/.9 10.0 

10 2.6 

IIA 3 

15.2 .. 

,0 

u. 
22 

n 
33 

17.8 4.7 J.9 CooItft(J SytHt\'U1 Cool.t:nt 

J1J~ E"IJine.1 
ft~ Tank 

--1---:--\'--- _._-. __ ... 
106.12 28 2335 

Abill Axle 18.5 4.8 .... . - -.~.~ "------- -- -.-- - ~-.--.-. 

Fr<Mlt PowunJd AJdu « 1.5 2.0 1.1 
Cl:nler Axle -::------,-:--- --_. _.-. __ ._-
f,oul POWQflKJ " .. at. ,15 .20 ., 7 
.!~~!ivtll5 (Each ~KIe' ,1--__ --' __ _ 

This tul.lfk:8UOfl and MainlUfl81'1Ct11 tntarYld Chart is tor PlOtb:;I 
kJl1tllilicalMlfI Nun\lM.Hs 6SGI-UP, 5VJI·UP, 1EJ1·UP. 6MJ1·UP. 
illKJ 3KK '·UP. Ftlf ulkltlional ioforllwlion. rufOt 10 SEaU601 14 
OIMution & Mall\h,lftalK:8 Munual. 
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Backhoe 

Machine Engine Air lnlake (5) 

Clwck preclca~w bowl Inr clusl R~CIII~~IAI~OII. de. 
Illis. “r damnge. Eniply preclan~w bowl Iwlcr~n tlil I 
macl.~es FULL mark. 

Clwck lighls lor lwken IxAt~s “r I”OSCS. Make sure 
lhnl all c”v”rs “llrl gltards nr” limlly io place. I” 
spw:1 lo, rl”l”ag”,. 

Operalor’s Comparlmenl(1O) 

k~sl~“cI cxr~~parlme~~l Ior cl”““lkwss. Clwck “II ki 
slrunet~l pwols Ior broken yalges. i”dic”kns. awl 
liyhls. lk~.pecl seal boll “nd mounkng lor cxcnssiv” 
wlla, M &wlage. 

k~spccl all r.l”ps. wnlkwnys. lentll~okls lor co”dilio” 
nod cl”““li”“srr. Clwck Rolkwer Proleclive Slr~~c- 
IIIIC (norq ku d”~~r”g~. iwIs” I~~IS. 

II “ny liqukl l”v”ls “r” lound low (hyrlraulic syslwi 
oil. cllgiw! clwkcns” oil. cwliog syslnm coola~~l. 
“lc.). mlill In (:~~ocI lewl a111 mcwtl amot~nl a”d 
1~11” (11 lirllikl a(kl”fl. 

Check mar view mirrors lor cracks. loos” Iinrdware. 
mrl correcl atljuslnienl. lnspecl windshiekf wipers 
lor worn or damaged blader;. ““d winrlsl~ickl 
washer lor correct lill. 

Fronl and near Axles (1) (15) 

Clwck axle hrwsioys kn siyos 01 k!aknyn. loos” or 
“lissing h”rdw”r~. 

Buckets and Linkage (11) 

Check buckel lor Ixse or missing Lwlls. loelh. ancl 
ndgcs. Check allar.hmnnls. cylinders. BIKI lklknge 
lor excessive war or dnmage. 

Ch”ck “xtw~nl Irydmulic lkwx Ior Inaknyo. nl~hiny 
wnnr or 1005” I”skwws. Inspncl cylkxk!r rcrds kn 
srwk~g. Cheek “II nwunlkig hr”ck”ls kn crwks. 

Wheels and Tires (2) (3) 

Insp”cl rinls n”(l liror. kit ~Jamnye. excessive w”“f. 
lnrrsc or mi*.skwl In’;ln~wrr,. ~nrnnvr! rocks lrn”r Iii” 
llt?“d 

Engine Comparlmenl(22) 

k~sl)“tl lor oil. 11~1. RIKJ cool”“l I”aks. I3e111ove any 
Irnsh In~ikl-up. II Ilx? oil kw?l check slxwn wilkY oil. 
tlo NOT slnrl Ihe ““gin”. 

Check lo( misniq ik~llalio~~ vnlves. Measwo lir” 
pmswm. 

NSWC Crane 
Bioremediatio” Facility 
Full-Scale Operational Plan F-15 

Daily Walk-Around Inspection 

Cooling Syslem (26) 

02/09/98 

Machine 
for mm<illllilu !1.mvir:n iiiI'! of Iho lll11chino, make n 
thorough wnlk mound illRpnr:lion 01 Ihe machine! 
dnily. Reporl or '''p"ir "fly dAmAge. replaco allY 
worn or mi~sil1n pm I~. liyhlnn any loose In~lntl(~r5. 

Look mound rHltlnmlm Ilin II1m:hine lor such ilolTu; 
rtS looso l:lsl~I1f1I!';. Iro~h huild up. oil or coolanl 
lenl(~, hrokfm 01 worn pml~ or fllher ovidonc~ 01 
d;:\m~~1). 

Chock Ughls lor h"'krm bulbs or I,,"scs. Make sure 
Ihnl all (;OVP.l~ nod Ollmds ;lfi1 lirmly in place. In· 
spm:1 lor dnllmuo. 

Inspect (lll r.10PS: wnlkwnYR, hnndholds lor condilioll 
nlul doanlirlO!,;!o\, Cllp.ck Rollover Proler.live Slru(!· 

",," (nOPS)lnr """"'(1". lonso holls. 

" nny liquid levols am lound low (hydraulic syslern 
oil, ellgill" e;'nllkr.ase oil, coolillg syslm" coolani, 
nlr.,), rori!! 10 c()Hod lovnl And rnc:ord funOllnl and 
typo olliqllid mldnd. 

Front amI nl!ar Axles (1) (15) 
CI1f!ck axle how::ill!J!; for SiU"!) of IHoltonn. looso Of 

ITli~~illg Imrc.lwfJrP.. 

Wheels nnd Tires (2) (3) 
III~pm~1 rim!!; :md lirn~ 10. dnmnue. cxcessivp. wcml. 
Inn~o or mi~~i"q 'o!";lol1m!), nnrnnvn mr:k~ 'mill lim 
Imnd 

Check lor rnir;.~inq illll .. lioll volvos. MeAsuro lim 
f1rn~~urn. 

NSWC Crane 
Bioremediation F acilily 
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Backhoe 

Daily Wall(-Around Inspection 

Engine Air Intake (5) 

C"~ck I'fccl(!A'W howl lor d"sl aec",,,"lnlion, de 
111 i~, or dnmng(!, Elllpty preclonnor howl hnlolP. dill 
maches FUll nmrk. 

Operator's Compartment (10) 
Im:pocl COfl1PfH hnon' for cleRl1lillofl~;' Choc.k ttll in 
strumolll pallols lor hroken gAllge!;, il1dir:nhxR, and 
liBhls. Inspect seal bell anel rnollllhnu tor QXCARSivc 
w(!ar or damAge. 

Check rcar vip.w mirrors lor cracks, 10080 hardware. 
and corrccl adjuslmenl. Insped windshield wipers 
lor worn or damaged blades. and windshield 
washor 1m cn"cel Iili. 

Bucllels and LInkage (11) 

Ch~ck buckel lor loose or missing bolls, loalll, and 
"rlgas. Choel< allar:hrnonls, cylinders, alld lillkngp. 
for ft)(cessive wem or damage. 

Chf!:r:1<. p.xlmnal hydraulic: linf-)s lor Imd~nH(L ruhhinn 
wom or I.OORf!: Im:;!p,nO,f;. Inspocl cylindm rod!; fm 
~r:olillg. Chnr.k aU mounting hrnr.kol!'-> Int crncks. 

Engine Cornparlment (22) 
Ii mpnel lor oil. 11101, nnd coolanl Ip.ak~. ileonove allY 
Imsh 1~li"hlf1, 111110 oilfcvp.1 check slUlws milky oil, 

d" NOT simi "". ""g;'1O. 

F-15 

Cooling System (26) 
Chock lor coohml IOAks. Chnd< r.oolalll Invr.l. 
Chnd~ 1m crm:ked hoses. lClO!)C ho~p. clnl1lp~ nlld 
cOllllndiol1R. nomnvo Any IlA~h build lip. 

IIl1lac:hillf! i!; nqllippod wilh lornpnmlufP. ro(:()HI~r 
lahfll~, lo"ord hiyhm;1 tOl1lpcrrtlure showing 011 tho 
lill ml. 

Hydraulic System (27) 
Illsp"r.1 hydlAul;c syslolll lor S;\.IIIS ollcakngo. 
Chod< Innk, all hoses, lubes, plugs. jolnls and 
liIIill(lq. 

General 
r or 1I10m dotailod and nddi1iollfll intormation, chock 
Iho ·Walk./lround """p.clio,,· soclioll ill Ihe Opom 
liol1 & MainlOllnnco Mnllllni lor this Infu:hil1c 

Nnvm simi or operate II l11(lcllinc or allY implmnenl 
or nllfldllnolll. illp'{lk;t~IO. (i(mlAflo, looso or mimiifl~' 
1,ar I!=; ()( 1:J~Ip.lmr!'i Of ':lIlV nilim s'lf.pici()II~ rT'IIUliliflfl 
i~; di.,covmmJ or prnsol1!. 

M:llu~ !=;tII n thai Ih£'.! machino And HII implolllf!'nig flnd 
allaclunonls mo in Hood opornling condition, nnd 
Ih:11 nil nf!r.~!)snry mpnirs. IP.placefllofll~. r:lOFlflllf). 

f!h;. :rrn cnmplolnd hofoUl starling or opmalilly ;my 
n(lllil)rl~ollt. 

02/09/98 



Caterpillar 966F Series II Wheel Loader Lubrication and Maintenance lnterv& 

Ercr” *50 setvIce “.a”,, w Monlhl” * 
Engins Oil md Filler - chnngn. II lhl? 511111, CmIP”, h sn 
h?l is gm!R 11m.11, ,~5% hy “eiJ11. ,IM RI, d s4,h (I TBN 0, 
.m rind WeJce IIX) cd chacgn ihlw”al by me hII ..~ ..,.......... 15 
hl!jine “RI”. i.a?ltl - klplsl m new n mnldilk~ 
ec+?s. h?” RI rol”!48I illR”nl Ik?wallR .._._._...._ 22 
Engine Crsnkcale Rrenlher - Cm” 2 I 
CaMng s s&m - Add codanl nddirive . . . II 
Brakes - r RI8 ..~.... 6 
Brake Oil Resw”drl (II Eq”lped, - Ckck dl level ..._...,. 26 
m”4 Shall spnne - l.k4lxl” m 
Fan 
Air 

BenrIng 
lillhg 

- IAhiAl” 19 
Candilioner III 

mi,g 
Equlwd) - 1~51 IY 

Fan arul Nlernala Bells - Ins,wcl,r.fiarl ,..,....,. .,.~ .,..,....... 19 
Ballerlns - ln*MI 16. m 

NSWC Crane 
Sioremediation Facility 
Full-Scale Orwational Plan F-16 

Caterpillar 966F Series II Wheel Loader Lubrication and Maintenance Intervals 

When Required lIem 
Engine Air !nl8ke System - SeIW:P. lillf"!fs , ..... : .................... '" 
Ether Starling Akt (If El'lulpped) - noploco cylindor ........... n 
Fuel System - Sr.rvif:e whon In~s nll)C')WP.t ................ ~ ......... 2" 
Fuses ROO Ck"r.ull BreRkers - ROfl1ar.r./IP.!':ol.. . .............. 12 
Windshteld Wipers and Washer - InstlP.r.1 ...... 25. 29 
Buckel Edge - nOplAce II dnnlo"'fr!d ................. I 
Buckel TillS - np.pIOCp. il dmTlilyml .. .......................... 35 
Filter Inspecloo - Inspf!d usocl tiUnt Inl' lImNis ................... 15 
Aide Control Accumutalor (II Equipped) - Check pressure 

Every 10 Service !tours or DRily 
Engine Crankcase Oil - Chcc.lc oil ~ftt ...... 15 
Transmission System Oil - Check oiIlcvrn .... . ... 9 
HydrauliC Tank Oil - Olr.dt nit lew .................................... 10 
nRdialor - Chr.r:k r:onIAIlIIevr.1 ...................................... 17 
Walk.Around InspccUon - 111!;llI1c.l m .... chinP. 
Fuel Tank - OIain walOf {tnt;! ~P.fljnlP. .. 1 ................................. 27 
Air Re!;ervoir - Drain lIIoi!;lI.-e nnd sediment ....................... 17 
Seat BeU - In~lP.Cl ............................. ................................... II 
Blnkes. Indlea'ors l\nel Gauges':" If'!';1 .. .. .................. 0 
Back-up Alarm - Tesl . ... .............. .. ...... 10 

Every 50 Service Hours or Weekly· 
Cab Air Syslem - Clt!a" Iillers .......... _ ................................. 20 
Ouckel lower Pivot Bearings - Lubrir.ale 2 liltings ............. 3 
Tires - Chock inllnlinn rwe5S1lre .............................................. 5 

Every 100 Service Uour. or 2 Weeks· 
neAr Axle Trunnion - lulvir.alr. 2 tillings ............................ 23 
Steering Cytlnder Beinlngs - lubrir,nle 4 fillings ............... 23 
Buckel Upper Pivol Beftrlng - luhricale I lilling ................. 2 
lIII Arm and Cylinder linkAge - Ltllw1cAle 6111iings 7,31. 3J 
Buckel Cylinder and I.hlkage Bearings - I.ubdcale 4 
lilltngs ........................ _ ................................................... 7,31. 3J 
logging Fork Clamp (If EI)Uipped) -luh,ir.ale 6 fillings 

Every 250 Servk:e Hours or Monlhly • 
F.nginA Oil and Filter - Ctvmge. IIlhe sullllr conlenlln tho 
fllells 9JfmtP.f II ... ,,, 1_5~ hy weight, usn Rn oil wilh R TeN of 
JO Rnd reduce Ihe oil chAr? inhwval by one hall ... -........... 15 
Engine Valve Lash - A(I~rsl on new or mcon(.lilk>r1ed 
engines. Ihen al nor"",1 inlP.fvnllll(!fp.allP.f ............................. 22 
Engine Crankcase Brenlher - Clean ................................... 21 
Cooling Slstem - Add coolenl mklilive ............................... 17 
Brakes - fist .......................................... _ ..•.....•......•...•.•.•.....•.. 8 
Brake 011 Reservoirs (II EqulPJlP.d) - Check oillP.vel .......... 28 
Orivl! Shall Spline -UrlJflcaln lillk"tg: ................................... 30 
Fan Bearmg - l.uiJfr.aln tilling .............................................. 19 
Air Condilloner (If Equipped) - Tf!SI ..... _ .............................. 19 
Fan 8nd Alternalor Bells - InSf)r.CI/IKfp,!';1 . . .... 19 
881161105 - In51'0cl .......................................................... 16, 20 

NSWC Crane 
Bioremediation Facility 
Full-Scale Operational Plan 

Every 500 Service Hours or 3 Monlhs • 
Transml!>sion Oil Filler - Changr. lillm .......................... . 
lIytlraulic Oil Syslem - (..1"·U~JP. hUnt ....... .. 
Fuel System - ChAnge 1i1lP.f/cinan semen ........ . 
Fuel Tank Cnp Rnd Fill Screen - GSea" ......... .. 

Every 1000 Service Hours or 6 Monlhs • 

..... !I 
10 

. 2' 
27 

Tran!>mls!';lon System Oil - Chango ._ ..... _................. . . 9 
Drive Shall Universal Joinls - lutJficalo 5 lilting!; .. 6 
Drive Shall Support Bearing - l.ubrir:ale fillittg .......... . .... 1 
Frnrne Pivol Bnarlngs - I.uhrir.nln 2 lilling!J ........................ JO 
Rollover Protecllve Siructure (nOPS) - "lspccl ................. 25 

Every 2000 Service Hours or 1 Year· 
I-Iy'drallli~ Tank - CI""lI~ oil................ .............................. 10 
Dllferenltnls - Cllo:"lo{JO oil ....................... _ ....................... 26. 33, 
Engine Valve Lash and Fuel Injector Timing - AdpJsl ....... 22 
Enginn Valve Rotalors - Check ........................................... 22 
Wet Disc Brnkes - Inspect ........................................... 26. 33 
Every 3000 Service Hours or 2 Years· 
Cooling Syslem Coolant - Omnge .......... . 17 
• Firsl Perform Previous Servk:e !tours Items 

Relill Capacilies 

Comparlment U.S. Imperial 
~_ orSyslem lilers Gat. Gal. 

Cooling System 43.3 11.3 9.5 

HydraUlic 1 ank .,0 36.4 30.8 

Fuet Tank' 304 79 66.9 

Fuellank'l 377 98 82.9 

Engine Crankcase 20 7.3 6.2 ----
Transmission 59 15.3 13 

front Dillr.renllal l '7 12.2 10.3 

Front Oillerenllal 4 65 16.9 ".3 
near Dlffcrenllal l 47 12.2 10.3 

Rear Diflerenlial 4 65 16.9 14.3 

BrAke Reservoirs 6 1.6 1.3 
(If Equipped) 

, tSL1-13"'3 & 9YJ1·2123. 
J lSL13"14-Up. 9YJ2t24-Up. 
, ISL1·I017. 9YJI.1187 & 0801·2361. 
• I SL1 0 I O-Up, gy J 1'88·Up & 0002382·Up. 
For rukJilionnl del ailed Inlormallon. reler 10 SEBU6627-02 
Operation & Malnlenance Manual. 

F-16 
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Service Interval Chart 

Check engine 011 level 

Xeck hydraulic syslem oil IWC 

3lea11 radielor end oil cooler 
~rolll Iran11 I>ullcl II,, 
:Wllwl “lierali~~g it1 exlru~wdy dilly 
:“nditions. sew/c” so011er or 
ietvicu per EIM) 

Xeck c”“la111 level 

3heck ellernelor I~ell te,,slon 

Lubrlcele ll”“lll h cyllllders 

L&lcele mollllilllg l’lule 
Islclies (Whw opurulirug in 
exlrwwely dilly wud~lk~ns. servkx 
s”“ner) 

Check lire pressure 

Check parking brake adjushna~~ 

Change enghw oil alIll llller 
(Wlmn operulkbg ill extw311aly dill1 
cqndilions. sewice sooner or 
service per EIM) 

Clean fuel filler sedilllelll howl 

Lul~rlcale Iwake linkage 

Lul~rlcale c01111.01 pedal IlllkRge 

Tir~hlen cab hardware 

Flct~luca hi line Iuel filler 

Replace prhery air clei;,ler- 
elelllelll 
(Whell opereling in oxlren~ely did 
corbdilions. swvice s~~“n”r or 
sewice per l34) 

nepiace tiec011hy eir ~1ea81er 
ehuenl (OR every lldrd primary 
ehnent rcplacerw3nl. whichever 
occurs lirsl.) 
----. ..~._..~ . ..-._ --- _._~ 

NSWC Crane 
Sioremediation Facility 
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John Deere Skid St 
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r Loader Model 6675 

Service Interval Chart -..--... . .~,.. _... I 

Check geer box 011 level 

Check line1 drive oil level 

Check llw11 clrlve chhr lrnslor 

Check oil reservoir breir~her 

llglllell al1 I1erdwore 

Change liydroulic oil liller 
(The EIM monilors ll~u I~yhaulic 
vll liller. Repl~~:” Ill” lilIi31~ ai 500 
llollr inlowals on WIlBII lIltI EIM 
indicales a dirly lillor. wldclu ever 
occurs lirsl.) 

L. 

I 

Cllange Ilydraullc “II 

Llhrlcale axles 

, 

liourly lnlcrval 

5” I”0 

I 

I 

KEY: Y = DEQUIIlED SERVICE HOUR INTERVAL 
(C”l~lil\lie repeatlng service Il~lervals) 

I = PEDFOflM AT INITIAL BREAK-IN 
(Therrallcr et hour lnicrval show) 

250 

02/09198 F-l 7 

Service Interval Chart 
Puriullic Servu;u 

Check engille 011 level 

Checl( hydruulic system 011 I~vel 

Clean radiator HUci oil cooler 
from trash build til) 

(Whe1l opmalillU ill exlrolllOly di,ly 
conditions, titilvico SOOller Of 

s8,vico por ElM) 

Check COOl8111luvtti 

Check allernnlor belllUlislon 

Lubricate bOOin & cylinders 

Lubricate mounting 1)lule 
latches (Whon uptJralinU in 
exiruiliuly (lilly (;IJluIJlitm:;, tierviet) 
sooner) 
_.-._-----.- ----.-.--.--~.----

Check lire pressure 

Check parklnu brake adillslnuml 
_ .. _." -- - -' - -_ ... -
Change engillu 011 alld IIlIer 
(When operulillU ill exl,elll"ly dilly 
c~ndilions. service sooner or 
service per ElM) 

Clean luel IIlIer sedlmenl bowl 
- -_._------- ._---- --_._ ..... _------
luhrlcate bruke IinllOge 

.. _.- -- .. - ... " ... - . -- --. -_. __ .. ---- -
Lubrlcale conlrol pedallllll<8ge 

. _. __ ._-----..... _- .. - _ .. _ .. - . ---- ---_.- -
Tighten cab hardware 

.• - __ ,. c_' __ • _. ___ ••. _____ • 

Replace In line h,el Iiller 

Replace primary air cloimer 
element 

(Whell operalillO ill exlmlll"ly (Iioly 
contJilions. sOlvice soonur or 
service per ElM) 

neplace secondary air cleaner 
elemenl (On every Ihird primary 
elernt:!o' ropl"curnenl, wllichever 
occurs lirsl.) 
--- .. _----_. --.... _-------_._._--

NSWC Crane 
Bioremediation Facility 
Full-Scale Operational Plan 

John Deere Skid Steer Loader Model 6675 
Hourly Interval 

Service Interval Chart Hourly tnterval 
III 50 lUll 200 .. .. 

.. 

.. -..:;::.;;;:. :.:::.:.=. ::.=...::. •. 

II 

• 
o 

• 
• 

• 
o 

• 

50U 

• 

1000 

.. ·1 

Check final drive 011 level 

Check final drive chuln Itmslon 

Check oil reservoir breitlher 

Tlghlen all hardware 
___ •• -.--__ 0 __ ••• 

Change hydraulic oil liller 
(The ElM monitors lhu hyllli.1ulic 
uil Iiller. Repl""o Iho hiler ill 500 
hOllr inlclvals OR whell lIu::J ElM 
imJicales a dil"ly lillar, which ever 
occurs lirsl.) 
-._------ ".-----. 
Change hydraulic 011 

Lubrlcale axles 

5 10 50 1UO 

KEY: II "REQUIllED SERVICE HOUR INTERVAL 
(Conllnu" repealing service Inlervals) 

= PERFORM AT INITIAL BREAK-IN 
(Thureufler al hour lolerval showlI) 

F-17 
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SI~ltVICE 

Grease Fittings 

o Grease fillings are provided at the twenty-four (24) paints 

indicated in the illustration on the lollowing page. 

o The number indicutes how rnany fillings are found at that 
location. 

o Lubricate every 10 hours. 

o II any grease fittings are missing. replace them immediately. 

o Clean littings thoroughly belore using grease gun. 

o Lubricale with John Deere multipurpose grease or an 

equivatentuntil grease oozes out 01 the sides. 

NSWC Crane 
BioremediaUon Facility 

Ful~Scale Operational Plan 

Skid Steer Loader Slm.VICI~ 
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Skid Steer Loader 
_ w 
_ - SII:IIVIc’IC MhCIIINI~: Sr\l;‘II:I.y -- SiCIlVlCII: 
Avoid High Pressure Fluids Grease 
l Escaping fluid under pressure can penetrate the’ ‘. 

skin causing serious injurj. Avoid Ihe hazard by 
Use grease based on the expected air temperature ran!@ 

relieving pressure before disconnecting hydraulic 
during the service interval. 

or other tines. Tighten all connections before J&n Deere Moly High Temperature EP Grease and John 

apptying pressure. Deere tiigh Temperature EP Grease are recommended. 

- Search for leaks wilh a piece of cardboard. Protect hands and ’ Other greases that may be used are: 

body from high pressure fluids. . SAE Mutlipurpose EP Grease wilh 3 to 5 percent 

- II an accident occurs, see a doctor immediately. Any fluid molybdenum disultide. 

injecled into lhe skin must be surgically removed within a few . SAE Multipurpose EP Grease. 
hours or gangrene may result. Doctors unlamiliar with this type 
of injury should reference a knowledgeable medical source. 

l Greases meeting Military Specification MIL-G-lgg24C may 

Such informalion is available from Deere & Company Medical 
be used as arctic grease. 

Department in Moline, Illinois, U.S.A. 

NSWC Crane 
Eioremediation Facility 
Full-Scale Operational Plan F-19 02109199 

Skid Steer Loader 

SI~ltVICE MACIlINI'~ SAli'I~LY 
= 

Avoid High Pressure Fluids 

• Escaping fluid under pressure can penetrate the ~ 
skin causing serious injury. Avoid the hazard by . . ~ 
relieving pressure before disconnecting hydraulic 
or olher lines. Tighlen all connections before 

.. 

applying pressure. 

• Search for lealls wilh a piece of cardboard. Prolect hands and 
body from high pressure fluids. 

• \I an accident occurs, see a doclor immediately. Any fluid 
injected inlo Ihe sldn must be surgically removed wilhln a few 
hours or gangrene may resutt. Doctors unfamiliar with this type 
01 injury should reference a l\I1owledgeable medical source. 
Such informalion is available from Deere & Company Medical 
Department in Moline, Illinois, U.S.A. 

NSWCCrane 
Bioremediation Facility 
Full-Scale Operational Plan F-19 

Slm.VICg 
Grease 
Use grease based on the expected air temperature range 
during the service interval. 

John Deere Moly High Temperature EP Grease and John 
Deere High Temperature EP Grease are recommended. 

Olher greases that may be used are: 

• SAE Multipurpose EP Grease with 3 10 5 percent 
molybdenum disu\tide . 

• SAE Multipurpose EP Grease. 

• Greases meeting Military Specification MIL-G-10924C may 
be used as arctic grease. 
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John Deere Farm Tractor - Model 7710 
(With Attachments) 

SEWICE INTERVAL CHAiiT 
DAlLY OR 10 HOURS-250 HOURS-i50 HOURS 

.:I: 
.-? -x 

Cne:k thanuai 3:aker I 
!  . I 
I 

NSWC Crane 
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John Deere Farm Tractor - Model 7710 
(With Attachments) 

SERVICE INTERVAL CHART 
DAfL Y OR 10 HOURS-2S0 HOURS-7S0 HOURS 

Item 

C.,eci< Tra:1sr.1!ss!oi"l-~yaraull:: Oi: LeVe, 

LuoncatE- ~ea~ A.xIE 5ea~lng~ • 

L:..::n:a!€ 2\//: =:-0:-): W.I~~· 5ea~I:1;5 ~~J:;: .AJ.:IE ~'\'J- =:~, SI=-e"-:; 
S~j;Ljle5 ·Cyil.l::le~ =:ld,5 2:1: :IE :;0: =~:! ~ 

Lu:mcate .=:"0,1: ~TO Snat. • 

Cnange En~::1e :::>ii ane Filte' 

Cne:::x Manua~ Srakes 

Service Baneries and 
Drain Fue! Tailk Sump 

Insoect Tra::tor fo~ Loose Solts 

Check Neutral Start S}'SIe:-r. and 
lnspe:t Fire E:<1tngu:she:-

Clean Ope.ator E:1closure A;~ Filters 

Lu::mcate Thre;.-Point Hitcn ana Lit:. Wnks and 
Lubricate Rear Wlnoow HingE 

Lu:m:::atE 2\ .... 'D i=rO:1: Axle Prvo: Pm, Stearin:; Spl;"),:jlesl:::~'j:noe' :'n:::5 
ane Tie Roc ::1:::5 

L:'::lrlcate MFWJ TIE Roc::' Klng::Ji:-:s. aile J..xi€ PJV:): a:"l: C:"Iech M;:Y;': 
Ax\~ Ho\.!sm9 a~c Wneg! H'.J':: Oil l'iNe: 

Check Fron: PTC Housing Oil Level and !...u::lfI~ate :=ron: F; 0 S:-;at. 

Lu:::m:;ate- Rear Ax.le 5eanngs 

CneCk Air tnoake System anc 
Check Engine Idle Soee05 

"'de Coolan~ CO:"ldltione" 

NSWC Crane 
Bioremediation Facility 
Full-Scale Operational Plan F-20 

Oaiiy or 
10 Hours 
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John Deere Farm Tractor - Model 7710 
SEWICE INTERVAL CHART 

1300 HOURS-2000 HOURS-ANNUAL-i-W’0 YEARS 
4500 HOURS OR FIVE YEARS-AS REQUIRE3 

John Deere Farm Tractor - Model 7710 
SERVICE INTERVAL CHART 

1500 HOURS-2000 HOURS-ANNUAL-TWO YEARS 
4500 HOUFiS OR FIVE YEARS-AS REQUIRED 

. 15CO Hours 2COO Hours ~l"lnuaJ :'/er"l Two =':~r"l ",sao As 
Years Hours or nequirea 

Item 

C,'1ange TranSt;:lssicn·f-:yarat..:lic -::il 

Char.goe ,\tIFWD :""LO and AxJe ~Clls;ng ;;il 

LUoricate Draft L,nk Su!=pcrt Shaft SuS:":ir.g 

Check Seit 

Ctean M,d Aepack ;::'rOMt Wheel Sear:r:gs 

: ,l,eit.,;s, ~:1.<;:i.a Vaive C:"ar~ce 
I ______________________________ ~----~-----------------------------------
i FleplacS' ,:::~imaf'1 and Secondar"! )o.Ir C:ear.ar ~:en':erlrs , I ~R.-P~t.-c-.~O~p-e-r.-~-r~E~n-c~~-s-ur-.-A~\-r~~;~tt-e,-s------------~--------~-----------------------------------------~ 
i----------------------------------------------------------------------------~ , LuOnc3.te ,oro Shaft 

l~~~--~~~--~~~--------~-------------------------------------------~ 
i Dram, Ft:sn. and Reiill ::,:'j~ma CcoHr.g System 

Replaca r;"1ermostars 

Aep\ac.e E!"lgme Cranksilaft Damcer 

I Replace TransmiSSIon .nO rlyeraulle Filter .:ements 

) Fuel ?~efllte!' ana r:ltar =;~r:'ler:ts 

I~~--~--~------------------------------------~----~--~ 
I ~~~'N-a~te-r-s-.-o-a-ra-to-r-E-:e-m-,.-n-t------------------------~ ________________________ ~~--------------~ 
) S\eed Fuel System 

, -:::-:-:-~--------------------------
; i!!aeo 3rakes 

a~d CiJ.-C,;oler,Cor':(;er.sar 

S~:"/ice Air Pfe~C;ea;.er and Cleaner 

1R;:-I.~c~.~F~~-:6-el-t--------------------------------~----------------~----------------------~' , 

-~~~---------------~------------------~--~ i ~e~laca and AcjuSt Lights 

'--~~----~------------------~----~--------------------------------~ 

,~. :::":n:::n::
tays 

NSWC Crane 
Bioremediation Facility 
Full-Scale Operational Plan F-21 02/09/98 



John Deere Farm Tractor - Model 7710 

NSWC Crane 
Bioremediation Facility 
Full-Scale Operational Plan F-22 02/09/98 

John Deere Farm Tractor - Model 7710 

Lubrication and Maintenance/i 0 and 50 Hour 

LU3RICA TE LOADER 

A CAUTIOf'X: Heip prevem: pe~sor.a! inju~y caused 
by unexi'ecte:j move men: 07 the laaaer, Lower 
loader to tne ground.. engage parkin~ b:-ake or 
pla:::e transm~ssjon in "?ARK", s~ut off engine 
and remove key before lub:-icating or servicing 
the loade~. 

LUBRICA IE GRAPPLE 

1. Lubricate twc firtings on bac~: of pivot a;ms. 

2.. Apply grease. 0;: or s:xay luj;T:an't to cyli;")der ;:>ivots. 

NSWC Crane 
Bioremediation Facility 
Full-Scale Operational Plan F-22 

/ r'" , 

i '.~ 

02109198 



Supreme Grinder/Mixer - Model 700 

SUPRExE CUTTER/MIXER/FEEDER OPER.ATING INSTRUCTIONS CONT'D. 

Tr2CtOr oDerat1ns S3eed - when :he mixture consists of a HIGH 

P~RCEXT$~Gi OF HAY, .A SLOWER PTO SF-FED iS RECOMMENDED if tractor 

horseposer ia sufficient: .AlSO. ,xhen .xorkin~ Gith large quantities 

of hay, a lower tractor ?TO speed reduces the chances of spillage. 

Stoooinc the Mixing Screw When Fu!lv Loaded - It is recommended to 

AVOID STOPPING THE MIXING SCREW WHEN FULLY LOADED if at all possible. 

If a fully loaded tub is le?t sitting for long periods of time, or if 

the machine has to travel over very rough terrain for unloading 

purposes, the mixed ration will settle in the tub and on the flighting 

of the screw. The HORSEROWER REQUIREMENT TO RESTART the screw with 

the tub fully loaded is Ml32 HIGHER and causes tM0P.E STRESS ON THE 

TRACTOR PTO CLUTCH. 

M?\INTENA?NCE: 

11 Always ensure that the BATTERY IS CHARGED in order to avoid 

into---ct scale readings, b-k or damage to the scale indicator. 

2 Check OIL LEVELS for the TLXNETARY DRIVE DAILY and the GEARBOX 

EVERY 3 MONTHS. We recommend SAE 80/90 GEAR LUBE OIL (use in 

mild climate regions) - OR - SAE 70/80 GEARLUBE OIL (use in cold 

climate regions) fsr both the right angle drive and planetary. 

Oana~e cacsei- by 3Feriti.:g machine with low oil levels will not 

be c-'-c.rd by xar=an::r. u,___- 

Tlanetary - filler on side of platform (black ca?), fill 

to level on sight gauge 

Righ: Angle Drive - Xodels 350, 425, 500 & 600 - on back of 

~earz?ox, check safe oil level between filler 

.=is: and lower ?lug fpges 25 & 26) 

Right Angie Drive - Model 700 - on front side of gear box 

Check safe oil,level (pages 25 & 26) 

NSWC Crane 
Bioremediation Facility 
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Supreme Grinder/Mixer - Model 700 

SU?REME CUTTER/MIXER/FEEDER OPERATING INSTRUCTIONS CONT'D. 

T~a::t.o: Ooer-ati:'\c Soeed When t,:"e mix:ur~ consists of a HIGH 

PSRC;::"TAGE Of H."<Y, .:; SLOWER ?TO Si?;::ED rs RECOMMENDED if tractor 

horsepo~er 13 sufficient! Also, ~hen ~orking ~ith large quantlties 

of hay, a lower tr2c~or ?TO s?eed reduces che chances of s~lll2ge. 

StoDoinc the Mixinc Screw When "ullv Loaded - It is reco~~ended to 

AVOID STOP?ING THE MIXI"G SCREW WHEN FULLY LOADED if at all ?ossible. 

If a fully loaded tu~ is left sitt~ng for long periods of time, or if 

the machine has to travel over very rough terrain for unloading 

purposes, the mixed ratlon will settle in the tub and on the flighting 

of the screw. The HORSEPOWER REQUIREMENT TO RESTART the screw with 

the tub fully loaded is MUCH HIGHER and causes MORE STRESS ON THE 

TRACTOR PTO CLOTCH. 

1"_AINTENA."ICE: 

1) .>.lways ensure that the BATTERY IS CH.>'RGED 1n order to avoid 

incocrect scale readings, or damage to the scale indicator. 

2) Check OIL LEVELS for the PLANETARY DRIVE DAILY and the GEARBOX 

EVERY 3 MONTHS. We recommend SAE 80190 GEAR LUBE OIL (use in 

mild climate regions) - OR - SAE 70/80 GEAR LUBE OIL (use in cold 

clima~e regions) for both the right angle drive and planetary. 

Planetary - flller on side of platform (black cap), fill 

to level on sight gauge 

Right Angle Drive - ~ccels 350, 425, 500 & 600 - on back of 

gearoox, check safe oil level bet~een filler 

p"~g and lower plug (pages 25 & 26) 

R~ght ~ngle Drive - ~odel 700 - on front side of gear box 

check safe oil level (pages 25 & 26 J 
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Supreme Grinder/Mixer - Model 700 

S"PRE% CLJTTER/HIX"R/FEEDER OPERATING INSTRUCTIONS CONT'D. 
-.. 3 I G?,.5.42; un:verszl join:; on >TO drive REGtiLARL’i fdo noi :or;et >TO 

universa! jolni which is underneath the machine by the planesary 

<rive) (sac: 241 

4) G?.SSZ un!oadrng elevator bearing periodically (page 21) 

51 Adjust elevator ~c:hain tension at the take up bearing, located at 

the lower end of the of elevator. 

6: 
. 0 

I~PORTWT: Tower bushing greasing point, located 

+===+i 
on side of machine (in front of wheel - connected 

10 E to copper tube1 must be GREASED EVERY 10 ilOWS, 

as indicated by grease gun decal (page 21) 

WARNING: AGAIN, WE REMIND 

YOU, NEVER ENTER, REACH INTO 

OR PUT ANY FOREIGN OBJECTS 

O? IMPLEMENTS INTO ,T:HE 

MIXING CHAMBER. KEEP 

CHILDREN A SAFE DISTANCE 

FROM THE MACHINE! 

NSWC Crane 
Bioremediation Facility 
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Supreme Grinder/Mixer - Model 700 

SUPRE~E CUTTER/~IXER/FEEDER OPERATING INSTRUCTIONS CONT'D. 

universal jOlnt which is underneath the machine by the plane:ary 

~) GREASE unloadlng elevator bearing perioci1cally (page 24) 

5) .:;djust ele\tator c:,ain tension at the take up bearing, locat.ed at 

the lower end of the of elevator. 

-, 0, I!1PORT.".NT: Tower bushing greasing point. located 

on side of machine (in front of wheel - connected 

to copper tube) must be GREASED EVERY 10 HOURS, 

as indicated by grease gun decal (page 24) 

WARNING: AGAIN, WE REMIND 

YOU, NEVER ENTER, REACH INTO 

OR PUT ANY FOREIGN OBJECTS 

O:? -LZVlPLEMENTS TNTO THE 

iYllX1NG CH_~MBER . KEEP 

CHILDREN A SAFE 

FROM THE MACHINEl 

NSWC Crane 
Bioremediation Facility 
Full-Scale Operational Plan F-24 
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Supreme Grinder/Mixer - Model 700 
S”PRS.*IE CVTTER/HIXER/FEEDER - GREASE LOSTIONS 

.- 
, 

NSWC Crane 
Sioremediation Facility’ 
Full-Scale Operational Plan 

.~ 

; 

Supreme Grinder/Mixer - Model 700 

SUPREME CUTTER/MIXER/FEEDER - GREASE LOCATIONS 

C~~?-)'HXZR-?E&OeR 

===--~ 

i 
NQT~: MAK~ SvR~ TO 
GR::'-'lSC:: AL!.. UNIVERSAL 
JOINTS ON Tr:[ P. i.O. 
AND DRIVEc.INE. 

110 
1/ I In 

;:p2?~~~.;.I:~~~! H,f---+------_ 

I@ .11 

8 
H\ 

B 
R [G !-i -I - ~ , IN 0 S [0;:- \ I' =-';\/ 
I I ; I 1,-, . V ~' , 

NOT;:: THERE ARE FOUR (t.) GRSA.SE NIPPLES ;-CR THE CONVEYER. 

NSWC Crane 
Bioremediation Facility 
Full-Scale Operational Plan 

, 
r 

-= SUPREME =
CUTrE1l-){Jl!l! - F'UDXl! 

C J ,m, " '"'?OCX G"-'~- L'N-
t ;._=L.l.;.:; ;-... l::l uc:..-. ,-,', ,.:.. .... _:::.- JI 'Co. 

" MUS, 3E GRSASC:J ~VERY 10 

j 0 [] OPERATING HOURS . 
• - M;l.KE SURE TO G,'ZE.ASE NIPPLE 

ABOVE THE RIGHT ANGLE GE.AR90X. 

SID t:' V::-\N 
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Supreme Grinder/Mixer - Model 700 

. . 

SUPRE?l& CUTTER/MIXER/FEEDER MISCELLANEOUS INSTRUCTIONS 

"RIGHT ANGLE GEARBOX" OIL FILLING INSTRUCTIONS 

YODELS 350 
SAE SO/90 GEAR &L42-?,,R-%.i 

600 Ls 700 
70/80 GEAR OIL 

:?tODSSS 350, 125, 500 & 600: REFER TO THE DRAWING TiTLEZ 
"GEARBOX T269" (PAGE 36, 

MODEL 700: REFER TO THE DRAWING TITLED "GEAR30X T301" lR.AGi 36) 

THE RIGHT ANGLE GEARBOX ON EACH OF THE ABOVE MODELS IS DET.ACHABLE 
FROM THE Two STAGE PLANETARY GEARBOX 3y FOUR (4) aoLTs uD 
THEREFORE HAS AN INDEPENDENT LUBRICATING SySTE?l. 

REtiOVE FILL pLUG 

RE'OVZ OIL LZVEL PLUG 

FORCE OIL INTO OIL FILL PLUG CSIXG 4 il.AXD 
PWI? , UNTIL OIL RUNS OUT OF THE: OIL LEVZL 

POMP OR A ?XZSSCRS 
PLUG HOLE 

41 RE?LdCE AND TIGHTEN PLUGS 
t**t*tt**.t**..***.1*=**t 

"PLANETARY DRIVE" OIL FILLING INSTRUCTIONS - (ALL ?lODELS) 

MODELS 350, 125, 500, 600 & 700 
SAE 80/90 GEAR OIL -OR- SAE 70/50 GEAR OIL 

REFER TO THE DRAWINGS TITLED: "GEARBOX T269" (?AGE 261 
"GEARBOX T301” (PAGE 26) 

1) ~20~3 SUPPLY LINE "A" AND RETUR."I LINE "a" FROE~ OIL R~SEWOIR 
AND TE"POR.ARILY PLUG PORTS ON RESERVOIR 

2) FORCE 015 'NT0 SUPPLY LINE "A" 3Y MECH.KNIC.Ai OR AIR PGM? tiNTIL 
OIL CIRCULATES THROUGH AND COMES OUT LINE "a" 

3) CONNECT BOTH LINES TO OIL RESERVOIR 

1: TO? i'? OIL IN RSSZ3VOiR TO SIGHT GLASS 

** USE SAE 80190 GE?&! OIL IN MILD CLIMATE REGIONS 
=* USE SAE 70/80 GEAR OIL IN COLD CLI?!!TE REGIONS 

**t*t.tt*t**f~t*tf*rIt***t**~**~~** 

TORQUE SPECIFICATIONS 
MODELS 350, 425, 500. 600 & 700 

1 ) PLANZT.lRY GE?.RaOX TO FLOOR '- 150 FT:'LaS 

Zr SC?,3 RIGT .l.?iGLZ GZARBOX TO PLAXZ?.X?Y - 1;: FT/'iZS 

NSWC Crane 
Bioremediation Facility 
Full-Scale Operational Plan F-26 

Supreme Grinder/Mixer - Model 700 

SUPREME CUTTERIMIXERlfEEDER MISCELLANEOUS INSTRUCTIONS 

"RIGHT ANGLE GEARBOX" OIL fILLING INSTRUCTIONS 

~ODE:L3 350. 425. 500. 600 & 700 
SA! 80/90 GEAR OIL -OR- SAE 70/80 GEAR OIL 

~ODE::S 350. 425. 500 & 600: RE,ER TO THE DRAWING TITLE~ 
"GEARBOX T259" (PAGE 25) 

MODEL 700: RE,ER TO THE DRAWING TITLED "GEARBOX T301" I?AGE 26) 

T9E RIGHT ANGLE GEARBOX ON EACH OF THE ABOVE MODELS IS DETACHABLE 
FROM THE TWO STAGE PLANETARY GEARBOX BY FOUR (4) BOLTS AND 
THEREFORE HAS AN INDEPENDENT LUBRICATING SYSTEM. 

1) REMOVE E'ILL PLUG 

2 i RE:-10VE OIL LEVEL PLUG 

3) fORCE OIL INTO OIL FILL PLUG USING A HAND PUMP OR A ?RESSORE 
?wM? UNTIL OIL RUNS OUT Of THE OIL LEVEL PLUG HOLE 

4) REPLACE AND TIGHTEN PLUGS 

"PLANETARY DRIVE" OIL FILLING INSTROCTIONS - (ALL MODELS) 

MODELS 350, 425, SOD, 600 & 700 
SAE 80/90 GEAR OIL -OR- SAE 70/80 GEAR OIL 

REFER TO THE DRAWINGS TITLED: "GEARBOX T269" (PAGE 26) 
"GEARBOX T301" (PAGE 26) 

1) REMOVE SUPPLY LINE "A" AND RETURN LINE "B" FROM OIL RESERVOIR 
AND TE:-1PORARILY PLUG PORTS ON RESERVOIR 

2) FORCE OIL !NTO SUPPLY LINE "A" BY ME CHl,NI c.:;r, OR .UR PUMP O:-l7IL 
OIL CIRCULATES THROUGH AND COMES OUT LINE "S" 

3) CC'NNECT 507;; LINES TO OIL RESERVOIR 

4) TO? UP OIL :~ R~S2~VOIR TO SIGHT GLASS 

x~ OSE SAE 80/90 GEAR OIL IN MILD CLI~~TE REGIONS 
•• OSE SAE 70/80 GEAR OIL IN COLD CLI~TE REGIONS 

TORQUE SPEC!FICATIONS 
MODELS 350, 425, 500. 600 & 700 

1) PLANETARY GEARBOX TO FLOOR - 150 fT/LBS 

2r3C?~W RiGaT ANGLE GEAR80X TO PLANETARY - 175 ~T;LaS 

NSWC Crane 
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Supreme Grinder/Mixer - Model 700 

NSWC Crane 
Bioremediation Facility 
Full-Scale Operational Plan 

Supreme Grinder/Mixer - Model 700 

/ 
:Jj:, I_~I/:::" -~'-'..lC j 

NSWC Crane 
Bioremediation Facility 
Full-Scale Operational Plan 

\ .. ~ 

C'!"~R9QX ~?:::9 

:~C2..S )":i), 425, :':0 & 5.."'Xi) 

DRAIN 

F-27 

-, -"- .:.. :.-. 

wH .. 3':' ~UM?!NG ;i 
7:-i::1CwC:-t LiN£ • ;.: 
TI!.L I:-iE :0. C~1.!~~ ,I 
GL.,;i' L:N~ .5". ' 
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Scarab Windrow Turner - Model 20HYD450 
- SCARA 
Grease Sch 

N01 
Grease DRUM BEARINGS (Do. 

Grease DRUM COUPLINGS (F'~J 

GREASE ALL BEARING 
WITH 3 STROKES OF L 

" [t_ • 
" 

I I 
" , 

" . " • ~ ........ " 0 
,~...... .. .. - ......... ... ...... 

" ' 
"'" "'" @: 

3 
d_ u_le 

J;;3"PB) every 10 hOUI-s 
110 T20) evel-Y 600 hours 

I' STATED INTEr~VALS 

IIUM BA~ED CamASE 

-------~ , 
O-;--,\T-\\ 
,~/\~ Z~) I-IRS 

" 
........ .. ......... 

------- - ................... , 
( Y/I: \\ \ /"'----- ........... .. ....... 

/"" ................... 

: /~r:T: ~\ \ 
, , , 

/ 
/ "',,", 

'-11- -"--.... ---------~~ -rc:'" ---------:::::::::l:-~ -- --- >, 

: '\ ~ 
.: i:::-~ 

;-f~~ -y' \ , ':J 0 I-I RS 
0-- il" ~1;2 J-<} 

; ~- ---------. ,-- )'-<' I ____ -- t, ,.:~ 

t--::~f r I I t~ __ !::;-!· 
~,I ... , , 

,.- .. 

\ 

\5 
-", 

I)-c:~r__ }- _f [>-{ 4 _~ /~! ___ ~:-, 

o I-IF'S 10 H1\'.3 t( 0 'r: 
. \ 1- ,~\... /.:-1 

, 
---- - 1 ;l./ '==f - - - --'--
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Scarab Windrow Turner - Model 20HYD450 

SCARAB 
GreaseSched ule 

NOTE: 
Grease DRUM BEARINGS (Dodge E3"PB) every 10 hours 

Grease DRUM COUPLINGS (Faile 1110 T20) every 500 hours 
GREASE ALL BEARINGS AT STATI~]) INTERVALS 
WITH 3 STROKES OF LITHIUM BASED GREASE 

x 50 IiRS 
V'_ ~ 
~ ___ '-, _, Dod ge 

- '---<:::::::-,----
........................... 

SCM3"F'rl 

'-~-<:it: -----.----------
. ;_J'.~; -- ----~~~~~~l~-::~:~~:~~~~~:~- ~:f-:----·-T .. -- Dod g" 
I ___ . -u ,. If 
\-. ______ 1'- "," . 1'_,,(. 
"'I (-. ,'!------ \ 1 I I ~ 

I .5~-?jS,;::~: l~ I-IR~I./---::~ 1-Il~S 5~) __ U!~S 

\~3" F'O 

ParL11 Dodge - Pal-til Dodge \1 0 }.l p.arlfl Faile (~ r L ____ k1 
SCM 3"PEl \'.:3". PB '('~'~---('::: 1.110 T20 I \!3) - Par'llI Dodge SCM3"FD 

.~-L:7<r- I I Ill, c-____ .. __ ~ ___________ J_ ________ ~~. _..:.~ _____ ,(''-- Padli 1·'&11 10(;686 
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Scarab Windrow Turner - Model 20HYD450 

SCAl?AEl 
C; rease Schedule 

ct,es:l; “tlsbt 
heurtagr .:vrry 
50 tttls. 
ttepack wheel 
brarings every 
150 ttt7s 
Pcll%# ,006”” 

,.::;“‘~ NOTE: 
'.::,.., 

.5/ Crease DRUbI BEARINGS (Dodge E5PD) every 1” hours 
Crsaaa DRUM COUP”NCS (Fall< ttt0 T20) aver-y 500 hoers 

‘:$,, 
‘. 

GREASE ALL BEARINGS AT STATED INTERVAL5 
WITH 3 STROKES OF LITHIUM lh”,SED CREXSI;: 

E3”PR 

ge SCbWFB 

- . - _..... . __.-_ -... - . - ._.... ~.. . -._. ._. 
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Scarab Windrow Turner - Model 20HYD450 

SCARAB 
Grease Schedule 

NOTE: 
::-. ,,;f' Grebse DROLl BEARINGS (Dodge E3"PD) overy 10 ho"... ";;"" i i 

Ctu:d. WIU:61 ,'\. C DRU" C UPUN (F) .. / I I ' - ] roasu.. 0 CS all' 1110 T20 livery 500 hours '<::--. // 
~~·;·i~~~ ..very 50 HRS GREASE ALL BEARINGS AT STATED INTERVAI..'3 " "..:..-.:_=::::.:..IJ-~-

:~:~~I~~sw~~:~y _ ~dg. E3"PB WITH 3 STROI{ES OF LITHIUM BASED G1H:ASI\ ''''II .)p_!I~S " 

150,"RS ~I 750 HRS. ~\ I i ,',,,'r/",,. I" '" Pal,' 106606 ~<I -li i~lmS 
~, 0IlJl\in.\D:u;V~M~.FD-, .. "'--- -"'-- -..... -,-,-.... -----.- . . ... -- 'i __ I ~ t: 1'6r

l
l rail, 1110 '1:' 
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Scarab Windrow Turner - Model 20HYD450 

NSWC Crane 
Bioremediation Facility 
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Scarab Windrow Turner - Model 20HYD450 

Engine Maintenance Schedule 

Maintenance Schedule =~I.lIgment No. Engine Senal No. 
Mecnanic Hours. Calendar 
Time Soent Check Potrformed 
,:I']I'~S Oreer :\10. Oate 

NT~855 :ngines 
'::~I!e:< ~ac~ !C!!rat:cr. :is :e~ermeC!. 

I I 
250 :-iours 

I 
,5iJO I-IOurs 

I I 
QOOO !-lours 

I " 0' 0' 
Osily 'Neekly S Mos. p) T YUt ),nnual 2 ':'ears Other 

(Sec::on 3) (Section -'1 (So:!ction 3) (So!ction 5) (So!c!lon 7) (S.c:io" S) (S.ction 9) 

,cte:;l@3t Dail'l ~ecut (Daily' Repeat ?!',viou$ Fleoeat ?revlous Repeat Previous 
elieex WeeKly) Inter/als Intervals Intervals 

'= C:-:eck OJ:era- - :::1":ec::-< 31r - Chan;a -!ngll":9 - .l.c:;us: - =leolaCe 'losas ,... Insoec:t tne - -AlternatOf - - - - ~ -:or'$ reoo~ c:ean!r: ·J11 c~ssi"leaos. 1$ :9CUlred tell owing as· .-, Generator 
• CheCK 01C- '/8lves inc :n· - semblies: - • - Ch~c!< ~n;lI'te: - :~a/'l<;e :ilters C:"iec)( :!lec • 7urcOo - int;, neses. - ,ec:ors - c: Startar • Cil Levee ar.d -::Iames · Oil :Ull :Iow r.art :r.ermaJ Char;er • 

• C.:otar.t • CheCK ~e- · Cd ~y-eass lrCS • Vibratlon - - Air com-
:evel s!r!C:Jcn u'l~i- · .:~el lilter - came.r -

Cl"Iec!< ~att!r· ~reJSOr 
If :nake-uo C3tor · Water :iiter - • Air com"r!!s· {Non-
c:e!ant ~s re- ' .. 

• C:eanl - C:aan/c:,,:anc;e sor (Cumminsl Cummins) 
~t,ur!d, iJCA4 cnar.ge aIr '- - Steam clean Holsel) · Crankcase - .-concentration cle3r.er 31e-

~raather anglr.e • Fan hub '- • Electrical 
must ~e ment · Air '::l':'Ior9S- • loler pulley connec-
c,'1ecked. - iignten :TIQunt- a.s:;emtlly tlons - Dram air ~ar.ks sor 311t mter - :nr; COlts • 'Nater .oump - lJis:..:ally!n. - - -San.nes - - C~gc)( :cclam - -
soec~ =r.glr.e = C~ec)( ',vatar '- C:--'ec)( ::ar.)(· - C:aan and lc:::itNe - - - Freon com· ~c~ oSl':'Ia;e. 'r.le! $c:~e;,s $nsh .,r.d ~Iusn ::::oling - · 
lea.<s. Ices.,} or rsr'ne ,-,"1'11 ICCA':') .:on· c!ea.rar.ce system ~ressor 

:raye!:l ::le!!s .:srcrr:Ulon I all -10:::lIc3,::::ns) - Chec:< .'leat · Hydraulic sr::: is.an .'er - -
ur!l.sual ~clses (21. a:c:c:"1anc;er Z!r.c 60CC Hou~ or. 3 governor 

::lIL~;S annually Vears . en tl'lese com· - Vis:.;ally in-- or 3S recUIf9Q ponentsfollow 
$~ec: :an (manne only) '- C:ean and the manufac· 

C- Drain wat9r/ = Cl"Iec!< !UrCQ· calibrate In· tlJrer's reoom· - sacimem ::-om jectors and mended ma,n· 
~~arli!r mount· 

!ue! :ar.ks. fuel in; .'1u:s fuel pump tenanoe 
mters. ana prccedure 
Il,iei/water 
se!:ar!tor - CMci<lC:ean '- au !:!aaner 
J:)r!c!eaner and 
C:.;s: ;an 

(1) For s:anc:y senerater sets. J:)ertorm :ncuntenance 1t 250 .. ~ours or 1 year. 

12) Check coolant acditi'le ::::r.car:rration ~very 5 mQr:ms :.Iniess tne concentration is ever 3.0 ~nlts. inen, cl':ecl< at ""'ry oil drain interval until concentration is 
celew 3.0 'Jnr[S, 

Note: Unaer cil'C:Jmstar.ces ',vi':ere hours ct oj:leraticn are :-:ct ac::.tmlJlataa at 1 'asl .·ate. 
flier :::r.:es lirs~. 

·Cummins E:1;tna C.::Jmpany, Inc., :ecommends tha use oi dr/ typa air ~Ieaners • 
. 
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use ~Ier:c:ar ::~e. !n other 'NQrcs. usa :'curs. or caJencar time, wl'lich-
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INSPECTION PLAN AND ‘LOG 

BIOREMEDIATION FACILITY - FULL-SCALE OPERATION 
NAVAL SURFACE WARFARE CENTER, CRANE, INDIANA 

vation/Screening/Rock 

xavation Site Conditions 

NSWC Crane 
Bioremediation Facility 
Full-Scale Operational Plan F-32 02/09/98 

D,finabl, Feature ... 

.i .. 
of Work 

.. .. ... ... ...•. 

Soil Excavation/Screening/Rock 
Washing 

Amendment/Soil Handling, 
Storage, Mixing, and Unloading 

Composting Operations 

Windrow Sampling 

Soil Excavation Sampling 

Support Facility Maintenance 

Retention Pond and Building 
Sump Inspection 

Exavation Site Conditions 
Inspection 

NSWCC,ane 
Bio,emediation F acUity 
Full-Scale Operational Plan 

INSPECTION PLAN AND 'LOG 

BIOREMEDIATION FACILITY - FULL·SCALE OPERATION 
NAVAL SURFACE WARFARE CENTER, CRANE, INDIANA 

I· .. .... . . .... . ... .. 

Inspllctloll .. ··p~\e i . re,tor tnspI!ctlon 
Checklist ... Perform~d , ·····Result$< . 
. Numbe"·· .... ... . ................ , I .. -'::,,::':::,:::,: . . .. 

. ..... . .... ' .' . .... . ......... 

FS-01 

FS-02 

FS-03 

FS-04 

FS-05 

FS-06 

FS-07 

FS-08 

F·32 

. Comments 

. . 
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NSWC CRANE 
BIOREMEDIATION FACILITY 

’ FULL-SCALE OPERATIONAL PLAN 
, Reference Document: Aooroved Full-Scale ODerational Plan (0~s Plan) 

1 
. . , 

Approved QAPP For Full-Scale Operations 
ACTIVITY: Soil Excavation/Screening/Rock Washing 

DATE: 

iG 
NO. 

i- 

2 

3 

4 

5 

6 

7 

8 

9 

10 

- 

kftivity 

Excavation Verify valid digging permit acquired through Public 
works officer. (Ops Plan 2.5) 

Verify adequate dust controls in place. (Ops Plan 
2.7.1) 

Verify adequate erosion controls. (Ops Plan 2.7.2) 

Verify water generated in exclusion zones is collected 
in tanks and handled in accordance with Appendix 
E.(Ops Plan 2.7.2) 

Verify stockpiled soil > 1 l/2” is covered during 
periods of expected precipitation. (Ops Plan 4.2) 

Verify excavated area is surveyed. (Ops Plan 4.4) 

Verify excavated area is backfilled in 12” lifts and 
compacted, seeded, fertilized, watered, or covered 
with other materials. (Ops Plan 4.4) 

Verify spill response equipment present and inspected 
weekly. (ops Plan 11.12) 

Verify exterior of tractor trailer rig is inspected and 
decontaminated as required prior to exit of Biofacility 
and excavation site. (SOP 5.0, Section 5. I, Soil 
Excavation Plan, 6.2) 

Verify stockpiled soil at Biofacility covered to prevent 
dusting. (SOP 5.0, Section 5.1) 

AUDIT CHECKLIST 

\UDIT NO: FS-Ol- 

XEQUENCY: WEEKLY 

- 

i 
- 

- 

ziis 
zi 
- 

- 

- 

ij- 
- 

- 

Comments 

NSWCCRANE 
BIOREMEDIATION FACILITY AUDIT CHECKLIST 
FULL-SCALE OPERATIONAL PLAN 
Reference Document: Approved Full-Scale Operational Plan (Ops Plan) AUDIT NO: FS-Ol-
Approved QAPP For Full-Scale Operations 
ACTIVITY: Soil Excavation/ScreeningiRock Washing FREQUENCY: WEEKLY 

DATE: 
Results 

Item Activity Source- Req. A N/A U Comments Closure 
No. Date 

I Excavation Verify valid digging permit acquired through Public 
Works Officer. (Ops Plan 2.5) 

2 Verify adequate dust controls in place. (Ops Plan 
2.7.1) 

3 Verify adequate erosion controls. (Ops Plan 2.7.2) 

4 Verify water generated in exclusion zones is collected 
in tanks and bandied in accordance with Appendix 
E.(Ops Plan 2.7.2) 

5 Verify stockpiled soil > 1 liZ" is covered during 
periods of expected precipitation. (Ops Plan 4.2) 

6 Verify excavated area is surveyed. (Ops Plan 4.4) 

7 Verify excavated area is backfIlled in 12" lifts and 
compacted, seeded, fertilized, watered, or covered 
with other materials. (Ops Plan 4.4) 

8 Verify spill response equipment present and inspected 
weekly. (Ops Plan 11.12) 

9 Verify exterior of tractor trailer rig is inspected and 
decontaminated as required prior to exit of Biofacility 
and excavation site. (SOP 5.0, Section 5.1, Soil 
Excavation Plan, 6.2) 

10 Verify stockpiled soil at Biofacility covered to prevent 
dusting. (SOP 5.0, Section 5.1) 



NSWC CRANE 
BIOREMEDIATION FACILITY 
FULL-SCALE OPERATIONAL PLAN 
Reference Document: Approved Full-Scale Operational Plan (Ops Plan) 
I\pproved QAPP For Fuli&ale Operations 
ACTIVITY: Soil ExcavationlScreeninglRock Washing 

iiG 
YO. 
T 

12 

13 

14 

5 

- 

activity 

Verifv Rock Washiw 
b F&formed in Ii&d and bermed area 
I Performed on both sides of rocks 
1 Rinsing performed twice 
:SOP 7.0, Section 3.2) 

Verify decontaminated rocks are stored in a lied 
mmed area until foal disposition. (SOP 7.0, Section 
3.2) 

Verify PPE and clothing is properly disposed of or 
:leaned and inspected for reuse. (SOP 7.0, Section 
3.5) 

Verify prior to exiting exclusion zone, all equipment 
mses through CRZ for decontamination. 

Verify logbooks have project-specific document 
nmber and; 
n Person logbook is assigned 
m Project name 
B Subject 
b Site 
I Start Date/End Date 
:QAPP, 5.1) 

AUDIT CHECKLIST 

HJDIT NO: FS-Ol- 

KEQUENCY: WEEKLY 

- 

i 
- 

- - 

- 

a 
- 

- 

NSWCCRANE 
BIOREMEDIATION FACILITY AUDIT CHECKLIST 
FULL-SCALE OPERATIONAL PLAN 
Reference Document: Approved Full-Scale Operational Plan (Ops Plan) AUDIT NO: FS-Ol -
Approved QAPP For Full-Scale Operations 
ACTIVITY: Soil Excavation/Screening/Rock Washing FREQUENCY: WEEKLY 

DATE: 
Results 

Item Adivity Source Req. A N/A U Comments elosu" 
No .. .............. .. .. 

,~ . .. Date 
11 Verify Rock Washing: 

0 Performed in lined and bermed area 
0 Performed on both sides of rocks 

• Rinsing performed twice 
(SOP 7.D, Section 3.2) 

12 Verify decontaminated rocks are stored in a lined 
bermed area until fmal disposition. (SOP 7.D, Section 

. 3.2) 

13 Verify PPE and clothing is properly disposed of or 
cleaned and inspected for reuse. (SOP 7.D, Section 
3.5) 

14 Verify prior to exiting exclusion zone, all equipment 
passes through CRZ for decontamination. 

15 Verify logbooks have project -specific document 
number and; 
0 Person logbook is assigned 
0 Project name 
0 Subject 
0 Site 
0 Start Date/End Date 
(QAPP, 5.1) 



[ NSWC CRANE 
1 BIOREMEDIATION FACILITY 

‘ULL-SCALE OPERATIONAL PLAN 
Aeference Documents: Approved Full-Scale Operational Plan (Ops Plan) j 
P hpproved QAPP For Full-Scale Operations 

t 

. . 

P LCTIVITY: Soil Excavation/Screening/Rock Washing I 

IATE: 
t 

izi 
lo. 
z- 

DG 

‘P ictivity 

Verifv be&nin~ of entry of logbook contains date, 
time, and&nature of person making entry. 
Measurements made and samples collected are 
recorded in logbook. Entries in indelible ink. 
Corrections made by single strike mark and 
initialed/dated, A detailed description of sample 
locations recorded. All photographs taken recorded. 
All equipment used to make measurements identified 
as well as date and results of calibrations. Each page 
initialed and dated. When full, any unwed space at 
bottom of page will be lined out, initialed and dated. 
(QAPP, 5.1.1) 

cril ption of Unsatisfactory conditions: 

AUDIT CHECKLIST 

KJDlT NO: FS-Ol- 

XEQUENCY: WEEKLY 

- 

i- 
- 

- 

ai 
K 
- 

- 

- 

i- 
- 

- 

Corrective Action Required? 0 YES 0 No 0 N/A 

Project Manager Corrective Action Response: 

Aesponse Accepted By: 
1 (QC Signature/Date) 

NSWCCRANE 
BIOREMEDIA nON FACILITY AUDIT CHECKLIST 
cULL-SCALE OPERATIONAL PLAN 
Aeference Documents: Approved Full-Scale Operational Plan (Ops Plan) AUDIT NO: FS-Ol -
Approved QAPP For Full-Scale Operations 
ACTIVITY: Soil Excavation/Screening/Rock Washing FREQUENCY: WEEKLY 

DATE: 
Results 

Item Adivity S01lrce Req. A N/A U i -Comments Clo!uTe 
No. Date 

16 Verify beginning of entry of logbook contains date, 
time, and signature of person making entry. 
Measurements made and samples collected are 
recorded in logbook. Entries in indelible ink. 
Corrections made by single strike mark and 
initialed/dated. A detailed description of sample 
locations recorded. All photographs taken recorded. 
All equipment used to make measurements identified 
as well as date and results of calibrations. Each page 
initialed and dated. When full, any unused space at 
bottom of page will be lined out, initialed and dated. 
(QAPP, 5.1.1) 

Description of Unsatisfactory conditions: 

Corrective Action Required? o Yes o No ON/A 

Project Manager Corrective Action Response: 

I Aesponse Accepted By: 
(QC SignaturelDate) 
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I 
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1 
1 

\JSWC CRANE 
310REMEDIATION FACILITY 
‘ULL-SCALE OPERATIONAL PLAN 
deference Document: Approved Full-Scale Operational Plan (Ops Plan) 
4pproved QAPP For Full-Scale Operations 
4CTIVITY: Amendment/Soil HandlinglStoragelMixinglUnloading 

IATE: 

GE 
Yo. 
i 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

A 

f 

divity 

Amendment 
Mixing 

Verify soil is added within two (2) days of amendment 
mixiig completion. (SOP 3.0, Section 5.0) 

Verify each grinder/mixer batch is blended at least 10 
minutes. (SOP 3.0, Section 5.3) 

Verify shaping of windrow prior to soil addition. (SOP 
4.0, Section 5.2) 

Verify soil placement a uniform height of 2 feet. (SOP 
4.0, Section 5.2) 

Verify the amount of water and source added to 
windrow is recorded in the daily log. (SOP 6.0, 
Section 5.2.3) 

Verify the Scarab is decontaminated prior to exiting 
building. (Ops Plan, 5.5) 

Verify all equipment leaving the facility is 
decontaminated using a high-pressure, low volume 
spray system. 

Verify amendment delivery trucks are weighed prior to 
off-1oadiig. (Ops Plan, 5.1) 

Verify amendment suppliers are identified in the 
record of recipes. (Ops Plan, 5.1) 

Verify amendments are maintained inside bii, not 
overflowing outside partitions. (Ops Plan, 5.1.4) 

Verify amendments covered when not in use. (Ops 
Plan, 5.1.4) 

Verify windrow formation starts approximately at 
column 2 and ends at approximately column 12. (Ops 
Plan, 5.3) 

P 

f 
F 

AUDIT CHECKLIST 

LUDIT NO: FS-OZ- 

;REQUENCY: WEEKLY 

- 

- 

- 

i-iii 
K 
- 

- 

- 

T 
- 

- 

3ommeon 

NSWCCRANE 
BIOREMEDIA TION FACILITY AUDIT CHECKLIST 
FULL-SCALE OPERATIONAL PLAN 
Reference Document: Approved Full-Scale Operational Plan (Ops Plan) AUDIT NO: FS-02-
Approved QAPP For Full-Scale Operations 
ACTIVITY: Amendment/Soil Handling/Storage/Mixing/Unloading FREQUENCY: WEEKLY 

DATE: 
... Results 

Item Attivity Sourc.e Req. A N/A U Comments Closure 
No. Date 

I Amendment Verify soil is added within two (2) days of amendment 
Mixing mixing completion. (SOP 3.0, Section 5.0) 

2 Verify each grinder/mixer batch is blended at least 10 
minutes. (SOP 3.0, Section 5.3) 

3 Verify shaping of windrow prior to soil addition. (SOP 
4.0, Section 5.2) 

4 Verify soil placement a uniform height of 2 feet. (SOP 
4.0, Section 5.2) 

5 Verify the amount of water and source added to 
windrow is recorded in the daily log. (SOP 6.0, 
Section 5.2.3) 

6 Verify the Scarab is decontaminated prior to exiting 
building. (Ops Plan, 5.5) 

7 Verify all equipment leaving the facility is 
decontaminated using a high-pressure, low volume 
spray system. 

8 Verify amendment delivery trucks are weighed prior to 
off-loading. (Ops Plan, 5.1) 

9 Verify amendment suppliers are identified in the 
record ofrecipes. (Ops Plan, 5.1) 

10 Verify amendments are maintained inside bins, not 
overflowing outside partitions. (Ops Plan, 5.1.4) 

11 Verify amendments covered when not in use. (Ops 
Plan, 5.1.4) 

12 Verify windrow formation starts approximately at 
column 2 and ends at approximately column 12. (Ops 
Plan, 5.3) 



NS WC CRANE 
BIOREMEDIATION FACILITY 

” FULL-SCALE OPERATIONAL PLAN 
Document: Approved Full-Scale Operational Plan (Ops Plan) 

4pproved QAPP For Full-Scale Operations 
4CTIVITY: Amendment/Soil HandlinglStoragelMixinglUnloading 

14 

15 

16 

17 

18 

- 

kctiviiy 

Verify Project Manager executes steps for effective 
spill response and project resources. (Ops Plan, 11.1) 

Verify persmmel training includes emergency 
response, assembly points, coordiitors, evacuation, 
communication, and equipment procedures. (Ops Plan, 
11.1) 

Verify Project Manager, Operations Manager, and 
SSHO have radio communication as warranted. (Ops 
Plan, 11.9) 

Verify relevant activities are documented in Daily 
Project Logbook. (Ops Plan, 12.0) 

Verify pertinent data forms are maintained in an 
operational file at the Biofacility and transferred to 3- 
ring binders quarterly or upon completion of the 
project. (Ops Plan, 12.0) 

Verify logbooks have project-specific document 
number and; 
l Person logbook is assigned 
. Project name 
l Subject 
l Site 
l Start Date/End Date 
(QAPP, 5.1) 

AUDIT CHECKLIST 

4UDIT NO: FS-OZ- 

FREQUENCY: WEEKLY 

- 

r 
- 

- 

-ii a? 
K 
- 

- 

- 

r 
- 

- 

3ommenb 

NSWCCRANE 
BIOREMEDIATION FACILITY AUDIT CHECKLIST 
FULL-SCALE OPERATIONAL PLAN 
Reference Document: Approved Full-Scale Operational Plan (Ops Plan) AUDIT NO: FS-02-
Approved QAPP For Full-Scale Operations 
ACTIVITY: Amendment/Soil Handling/Storage/Mixing/UnJoading FREQUENCY: WEEKLY 

DATE: 
Results 

Jt~m Adivity Source Req. A NIA U Comments Closure 
No. Date 

13 Verify Project Manager executes steps for effective 
spill response and project resources. (Ops Plan, ILl) 

14 Verify personnel training includes emergency 
response, assembly points, coordinators, evacuation, 
communication, and equipment procedures. (Ops Plan, 
11.1) 

15 . Verify Project Manager, Operations Manager, and 
SSHO have radio communication as warranted. (Ops 
Plan, 11.9) 

16 Verify relevant activities are docutnented in Daily 
Project Logbook. (Ops Plan, 12.0) 

17 Verify pertinent data forms are maintained in an 
operational file at the Biofacility and transferred to 3-
ring binders quarterly or upon completion of the 
project. (Ops Plan, 12.0) 

18 Verify logbooks have project-specific docutnent 
nutnber and; 
0 Person logbook is assigned 
0 Projectnarne 
0 Subject 
0 Site 
0 Start Date/End Date 
(QAPP, 5.1) 
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r 1 ..~ 
1 

vswc CRANE 
BIOREMEDIATION FACILITY 
FULL-SCALE OPERATIONAL PLAN 
Reference Document: Approved Full-Scale Operational Plan (Ops Plan) 
4pproved QAPP For Full-Scale Operations 
4CTIVITY: Amendment/Soil HandlmglStoragelMixinglUnloading 

DATE: 

it&i 
Yo. 
i!T 

20 

21 

Des 

lfti”ity 

Verify beginning of entry of logbook contains date, 
time, and signature of person making entry. 
Measurements made and samples collected are 
recorded in logbook. Entries in indelible ink. 
Corrections made by single strike mark and 
initialed/dated. A detailed description of sample 
locations recorded. All photographs taken recorded. 
All equipment used to make measurements identified 
as well as date and results of calibrations. Each page 
initialed and dated. When full, any unused space at 
bottom of page will be lined out, initialed and dated. 
(QAPP, 5.1.1) 

Verify a minimum of 2’ freeboard at all times on 
retention basins. 

Verify daily retention pond inspections are performed. 

Btion of Un tisfactory conditions: 

AUDIT CHECKLIST 

WDIT NO: FS-W- 

‘REQUENCY: WEEKLY 

;;ii 
K 
- 

- 

- 

?- 
- 

- 

Corrective Action Required? 

Project Manager Corrective Action Response: 

cl Yes 0 No 0 N/A 

Response Accepted By: 
(QC SignatuwDate) 

NSWCCRANE 
BIOREMEDIATION FACILITY AUDIT CHECKLIST 

FULL-SCALE OPERATIONAL PLAN 
Reference Document: Approved Full-Scale Operational Plan (Ops Plan) AUDIT NO: FS~2-

Approved QAPP For Full-Scale Operations 
ACTIVITY: Amendment/Soil Handling/Storage/Mixing/Unloading FREQUENCY: WEEKLY 

DATE: 
Results 

Item Activity SODTceReq. . A NIA U Comments Closure 

No. Date 

19 Verify beginning of entry of logbook contains date, 
time, and signature of person making entry. 
Measurements made and samples collected are 
recorded in logbook. Entries in indelible ink. 
Corrections made by single strike mark and 
initialedldated. A detailed description of sample 
locations recorded. All photographs taken recorded. 
All equipment used to make measurements identified 
as well as date and results of calibrations. Each page 
initialed and dated. When full, any unused space at 
bottom of page will be lined out, initialed and dated. 
(QAPP, 5.1.1) 

20 Verify a minimum of 2' freeboard at all times on 
retention basins. 

21 Verify daily retention pond inspections are performed. 

Description of Unsatisfactory conditions: 

Corrective Action Required? DYes DNo D N/A 

Project Manager Corrective Action Response: 

I Response Accepted By: 
(QC SignaturelDate) 



JSWC CRANE 

1IOREMEDIATION FACILITY AUDIT CHECKLIST 
VLL-SCALE OPERATIONAL PLAN 
:eference Document: Approved Full-Scale Operational Plan (Ops Plan) AUDIT NO: F&03- 
approved QAPP For Full-Scale Operations 
LCTIVITY: Cornposting FREQUENCY: WEEKLY 

)ATE: 
Result.5 

km Activity Solrree~Req. A N/A U Ahnments Chlre 

lo. Date 

1 Compost@ Verify daily turning of windrow. (Ops Plan, 5.1) 

2 Verify additional windrow toming when OX of the 
following criteria exist. 
. oxygen <5% 
s Temperature at any monitoring location > 70’ C 
. Moisture > 60 % maximum WHC 
. After water addition 
(OpS Plan, 5.1.1) 

3 Verify caked material is cleaned from windrow 
machine drum/flaps prior to exit of building. (SOP 
6.0, Section 5.1.2) 

4 Verify sources of windrow water addition: 
. Truck wash decontamination fluid and respective 

building sumps. 
. Retention pond water and pond level > 18” 
l Retention pond water during fast seven days of 

windrow formation if pond level < 18”. 
. Potable water 
l No water contains soaps/anti-bacterial substance/ 

decon chemical compounds 
(SOP 6.0, Section 5.2.1 and QAPP Section 1) 

5 Verify no more than 300 gallons of water is added to 
any 25 foot section of windrow. (SOP 6.0, Section 
5.2.2) 

6 Verify water added to windrows is recorded on daily 
log. (SOP 6.0, Section 5.2.3) 

7 Verify all equipment exiting facility is visually 
inspected and decontaminated as required using the 
decon facility high-pressure, low-volume spray 
system. (SOP 7.0, Section 3.1) 

NSWCCRANE 
BIOREMEDIA TION FACILITY AUDIT CHECKLIST 
FULL-SCALE OPERATIONAL PLAN 
Reference Document: Approved Full-Scale Operational Plan (Ops Plan) AUDIT NO: FS-03-
Approved QAPP For Full-Scale Operations 
ACTIVITY; Composting FREQUENCY: WEEKLY 

DATE: 
I· Resuhs 

Item Acti,v.ity Scm ... Req. .. A N/A U Comments Closure 
No. Date 

I Composting Verify daily turning of windrow. (Ops Plan, 5.1) 

2 Verify additional windrow turning when one of the 
following criteria exist. 

• Oxygen <5% 

• Temperature at any monitoring location > 70° C 

• Moisrure > 60 % maximum WHC 

• After water addition 

. (Ops Plan, 5.1.1) 

3 Verify caked material is cleaned from windrow 
machine drum/flaps prior to exit of building. (SOP 
6.0, Section 5.1.2) 

4 Verify sources of windrow water addition: 

• Truck wash decontamination flnid and respective 
building sumps. 

• Retention pond water and pond level > 18" 

• Retention pond water during fIrst seven days of 
windrow formation if pond level < 18". 

• Potable water 

• No water contains soaps/anti·bacterial substance/ 
decon chemical compounds 

(SOP 6.0, Section 5.2.1 and QAPP Section I) 

5 Verify no more than 300 gallons of water is added to 
any 25 foot section of windrow. (SOP 6.0, Section 
5.2.2) 

6 Verify water added to windrows is recorded on daily 
log. (SOP 6.0, Section 5.2.3) 

7 Verify all equipment exiting facility is visually 
inspected and decontaminated as required using the 
decon facility high-pressure, low-volume spray 
system. (SOP 7.0, Section 3.1) 



rTSWC CRANE 
3IOREMEDIATION FACILITY AUDIT CHECKLIST 

:ULL-SCALE OPERATIONAL PLAN 
&ference Document: Approved Full-Scale Operational Plan (Ops Plan) AUDIT NO: FS-O3- 

ipproved QAPP For Full-Scale Operations 
KTIVITY: Cornposting FREQUENCY: WEEKLY 

IATE: 
ReWlU 

tern Activitlr Sowee Req. A N/A U comments Closure 
YO. Date 

8 Verify any windrow that fails to meet performance 
goals is stored and retreated until performance goals 
are met. (QAPP, Section 1 Task 4) 

9 Verify all work is performed in a way that minimizes 
air, water and land pollution. (Ops Plan, 2.7) 

10 Verify work areas are maintained free from excessive 
dust. Any excessive dust is controlled by water spray 
from a potable water source. (Ops Plan, 2.7.1) 

11 Verify pondmg water on asphalt is not present longer 
than 24 hours after a rain event. (Ops Plan, 5.1.6) 

12 Verify any sediments removed from building sumps 
are added to windrows only at beginning of the 
compost cycle. (QAPP, Section 1 Task 2, 4.2) 

13 Verify quarterly cornposting facility inspection and 
maintenance is performed regarding: 
. Settlement cracks in compost bldg. floors 
. Storm retention pond leaks 
. Compost building leaks 
(Ops Plan, 9.2) 

14 Verify Project Manager, Operations Manager, and 
SSHO equipped with 2-way radios as warranted. (Ops 
Plan, 11.9) 

15 Verify relevant activities documented in Daily Project 
Logbook. (Ops Plan, 12.0) 

16 Verify pertinent data forms are maintained in an 
operational file at Biofacility office trailer and 
transferred to a 3-ring binder quarterly or upon 
completion of the project. (Ops Plan 12.0) 

17 Verify color photographs and video are taken at 
various stages of excavation/transponation/windrow 
formation. (Ops Plan, 12.0) 

NSWCCRANE 
BIOREMEDIA TION FACILITY AUDIT CHECKLIST 

~. 

q]LL-SCALE OPERATIONAL PLAN 
Reference Document: Approved Full-Scale Operational Plan (Ops Plan) AUDIT NO: FS-03-
Approved QAPP For Full-Scale Operations 
ACTIVITY: Composting FREQUENCY: WEEKLY 

DATE: 
Results 

Item Adivity SOllrte Req. A N/A U Comments Closure 
No. Date 

8 Verify any windrow that fails to meet performance 
goals is stored and retreated until performance goals 
are met. (QAPP, Section I Task 4) 

9 Verify all work is performed in a way that minimizes 
air, water and land pollution. (Ops Plan, 2.7) 

10 Verify work areas are maintained free from excessive 

- dust. Any excessive dust is controlled by water spray 
from a potable water source. (Ops Plan, 2.7.1) 

11 Verify ponding water on asphalt is not present longer 
than 24 hours after a rain event. (Ops Plan, 5.1.6) 

12 Verify any sediments removed from building sumps 
are added to windrows only at beginning of the 
compost cycle. (QAPP, Section I Task 2,4.2) 

13 Verify quarterly composting facility inspection and 
maintenance is performed regarding: 

• Settlement cracks io compost bldg. floors 

• Storm retention pond leaks 

• Compost building leaks 
(Ops Plan, 9.2) 

14 Verify Project Manager, Operations Manager, and 
SSHO equipped with 2-way radios as warranted. (Ops 
Plan, 11.9) 

15 Verify relevant activities documented in Daily Project 
Logbook. (Ops Plan, 12.0) 

16 Verify pertioent data forms are maintained in an 
operational file at Biofacility office trailer and 
transferred to a 3-ring binder quarterly or upon 
completion of the project. (Ops Plan 12.0) 

17 Verify color photographs and video are taken at 
various stages of excavationltransportationlwiodrow 
formation. (Ops Plan, 12.0) 



1 NSWC CRANE I 
BIOJGMEDIATION FACILITY AUDIT CHECKLIST 

’ FULL-SCALE OPERATIONAL PLAN 
Reference Document: Approved Full-Scale Operational Plan (Ops Plan) 
1 4pproved QAPP For Full-Scale Operations 
! 4CTIVITY: Cornposting 

1 IATE: 

1 Mivity Sonrce Req, 
r 
Gz 
Yo. 
iiT 

19 

20 

21 
Es ption of Un 

Verify logbooks have project-specific document 
number and; 
l Person logbook is assigned 
. Logbook number 
l Project name 
l Subject 
. Site 
. Start Date/End Date 
(QAPP, 5.1) 

Verify beginning of entry of logbook contains date, 
time, and signature of person making entry. 
Measurements made and samples collected are 
recorded in logbook. Entries in indelible ink. 
Corrections made by single strike mark and 
initialed/dated. A detailed description of sample 
locations recorded. All photographs taken recorded. 
All equipment used to make measurements identified 
as well as date and results of calibrations. Each page 
initialed and dated. When full, any unused space at 
bottom of page will be lied out, initialed and dated. 
(QAPP, 5.1.1) 

Verify a minimum of 2’ freeboard at all times on 
retention basins. 

1 

Verify daily retention pond inspections are performed. 
tisfactory conditions: 

WDIT NO: FS-Q3- 

FREQUENCY: WEEKLY 

- 
c- 
- 

- 

- 
mlts 

y/A 
- 

3mmeots 

Corrective Action Required? 

Project Manager Corrective Action Response: 

Response Accepted By: 
(QC SigoatuWDate) 

NSWCCRANE 
BIOREMEDIATION FACILITY AUDIT CHECKLIST 
FULL-SCALE OPERATIONAL PLAN 
Reference Document: Approved Full-Scale Operational Plan (Ops Plan) AUDIT NO: FS-03-
Approved QAPP For Full-Scale Operations 
ACTIVITY: Composting FREQUENCY: WEEKLY 

DATE: 
Results 

Item Activity Source Req. A N/A U Comments Closure 
No. 

... 
Date 

18 Verify logbooks have project -specific document 
number and; 
0 Person logbook is assigned 
0 Logbook number 
0 Project name 
0 Subject 
0 Site 
0 Start Date/End Date 
(QAPP, 5.1) 

19 Verify beginning of entry of logbook contains date, 
time, and signature of person making entry. 
Measurements made and samples collected are 
recorded in logbook. Entries in indelible ink. 
Corrections made by single strike mark and 
initialed/dated. A detailed description of sample 
locations recorded. All photographs taken recorded. 
All equipment used to make measurements identified 
as well as date and results of calibrations. Each page 
initialed and dated. When full, any unused space at 
bottom of page will be lined out, initialed and dated. 
(QAPP, 5.1.1) 

20 Verify a minimum of 2' freeboard at all times on 
retention basins. 

21 Verify daily retention pond inspections are performed. 
Description of Unsatisfactory conditions: 

Corrective Action Required? o Yes o No ON/A 

Project Manager Corrective Action Response: 

I Response Accepted By: 
(QC SignaturelDate) 



NSWC CRANE 
BIOREMEDIATION FACILITY 
FULL-SCALE OPERATIONAL PLAN 
Reference Document: Approved Full-Scale Operational Plan (Ops Plan) 
Approved QAPP For Full-Scale Operations 
ACTIVITY: Wiidrow Sampling 

GG 
YO. 
T 

2 

ktivity 

Windrow 
Sampling 

Verify all surfaces of equipment that have come in 
contact with potentially contaminated material are 
visually inspected and decontaminated as appropriate. 
(SOP 7.0, Section 3.1) 

Verify sampling equipment decontamination meets the 
following: 
. Solids returned to respective windrow 
. Equipment decontamination in bucket with 

Alconox and water using a brush 
. If metals contaminallts are present, rinse 

equipment with 10% nitric acid solution then 
potable water 

. Final rinse of equipment with reagent grade water 
l Air dry or dry wipe and store equipment in plastic 

bags 
(SOP 7.0, Section 3.1) 

Verify compost sample probe decontamination meets 
the fol1owing: 
l Performed upon completion of each windrow 
l Wipe probe clean of solids using paper towel 
l Remove tip and clean probe and tip with spray 

bottle of tap water. Use plastic awl to unplug 
holes. 

. Wipe tip with paper towel and replace tip 
l Blow air through tip using aspirator (4-6 times) 
l Store equipment in transfer vehicle 
(SOP7.0, Section3.3.2; QAPP4.0, 3.3) 

Verify compost measuring sticks are wiped free of 
solids and solids returned to respective pile. (SOP 7.0, 
Section 3.3.3) 

AUDIT CHECKLIST 

IUDIT NO: FS-04- 

JREQUENCY: WEEKLY 
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NSWCCRANE 
BIOREMEDIATION FACILITY AUDIT CHECKLIST 
FULL-SCALE OPERATIONAL PLAN 
Reference Document: Approved Full-Scale Operational Plan (Ops Plan) AUDIT NO: FS-04-
Approved QAPP For Full-Scale Operations 
ACTIVITY: Windrow Sampling FREQUENCY: WEEKLY 

DATE: 
Results 

Item Activity Source Req; A N/A U C()mments Closure 
No. Date 

1 Windrow Verify all surfaces of equipment that have come in 
Sampling contact with potentially contaminated material are 

visually inspected and decontaminated as appropriate. 
(SOP 7.D, Section 3.1) 

2 Verify sampling equipment decontamination meets the 
following: 

• Solids returned to respective windrow 

• Equipment decontamination in bucket with 
A1conox and water using a brush 

• If metals contaminants are present, rinse 
equipment with 10% uitric acid solution then 
potable water 

• Final rinse of equipment with reagent grade water 

• Air dry or dry wipe and store equipment in plastic 
bags 

(SOP 7.D, Section 3.1) 

3 Verify compost sample probe decontamination meets 
the following: 

• Performed upon completion of each windrow 

• Wipe probe clean of solids using paper towel 

• Remove tip and clean probe and tip with spray 
bottle of tap water. Use plastic awl to unplug 
holes. 

• Wipe tip with paper towel and replace tip 

• Blow air through tip using aspirator (4-6 times) 

• Store equipment in transfer vehicle 
(SOP 7.D, Section 3.3.2; QAPP 4.D, 3.3) 

4 Verify compost measuring sticks are wiped free of 
solids and solids returned to respective pile. (SOP 7.D, 
Section 3.3.3) 



3IOREMEDIATION FACILITY 
WLL-SCALE OPERATIONAL PLAN 
<eference Document: Approved Full-Scale Operational Plan (Ops Plan) 
\pproved QAPP For Full-Scale Operations 
iCTIVITY: Widrow Sampling 

IATE: 

tern Yo. 
r 

6 

I 

8 

9 

10 

A 
F 

rtivity 

Verifv samuliie cross sections at column numbers 3, 
5, 7, 9, and 11. Until windrow reduces in length to 
co1um 10 at which point number 11 will be dropped 
allowing 4 sample cross sections. (Ops Plan, 6.1; 
QAPP 4.0, 2.2) 

Verify ambient temperature and humidity are 
monitored daily. (Ops Plan, 6.1.1) 

Verify windrow temperature and oxygen are 
monitored daily at core and near surface before and 
after each timing event at each cross-section. (Ops 
Plan, 6.1.1; QAPP, 1.4.3) 
. Six (6) per cross-section (30 total) 
. Perfonned within 15 min. of turning for post-turn 

sampling 

Verify moisture monitoring a minimum of three times 
per week and following water addition. One 
composite sample per cross-section comprised of these 
discrete samples is required. (Ops Plan, 6.1.2; 
QAPP, 1.4.3) 
. Three (3) per cross-section (15 total) 
. Samples collected 5 1 hour from moisture addition 
. Stainless steel bowl decontaminated between 

windrow sampliig 
l Sample tags retained as fti evidence of moisture 

samples 
. Oven temperature 105-l 10’ C for 12 hours or 

until constant weight achieved 
. Sample cooled in dessicator 

Verify pH level monitoring a minimum of once per 
week. One location per cross-section is required. 
(Ops Plan, 6.1.3; QAPP, 1.4.3, 4.0, 4.3, 5.4) 
. One (1) per cross-section (5 total) 
l Weight reported to tenth of a gram 
. pH reported to tenth of a unit 
l Sample stirred for 15 seconds and let set until 

solids settle 

Verify explosives sampling of compost piles on Day 0 
and Day 28 (or at completion)(QAPP, Table l-6) 

AUDIT CHECKLIST 

,UDIT NO: FS-O4- 

‘REQUENCY: WEEKLY 
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NSWCCRANE 
BIOREMEDIATION FACILITY AUDIT CHECKLIST 

FULL-SCALE OPERATIONAL PLAN 
Reference Document: Approved Full-Scale Operational Plan (Ops Plan) AUDIT NO: FS-04-
Approved QAPP For Full-Scale Operations 
ACTIVITY: Windrow Sampling FREQUENCY: WEEKLY 

DATE: 
Results 

Item Activity Source Req. A N/A U Comments Closure 
No. . . Date 

5 Verify sampling cross sections at column numbers 3. 
5, 7, 9, and II. Until windrow reduces in length to 
column 10 at which point number 11 will be dropped 
allowing 4 sample cross sections. (Ops Plan, 6.1; 
QAPP 4.0, 2.2) 

6 Verify ambient temperature and humidity are 
monitored daily. (Ops Plan, 6.1.1) 

7 Verify windrow temperature and oxygen are 
monitored daily at core and near surface before and 
after each turoing event at each cross-section. (Ops 
Plan, 6.1.1; QAPP, 1.4.3) 

• Six (6) per cross-section (30 total) 

• Performed within 15 min. of turning for post-turn 
sampling 

8 Verify moisture monitoring a minimum of three times 
per week and following water addition. One 
composite sample per cross-section comprised of these 
discrete samples is required. (Ops Plan, 6.1.2; 
QAPP, 1.4.3) 

• Three (3) per cross-section (15 total) 

• Samples collected" I hour from moisture addition 

• Stainless steel bowl decontaminated between 
windrow sampling 

• Sample tags retained as fInal evidence of moisture 

• 
samples 
Oven temperature 105_110° C for 12 hours or 
until constant weigbt achieved 

• Sample cooled in dessicator 

9 Verify pH level monitoring a minimum of once per 
week. One location per cross-section is required. 
(Ops Plan, 6.1.3; QAPP, 1.4.3,4.0,4.3,5.4) 

• One (I) per cross-section (5 total) 

• Weigbt reported to tenth of a gram 

• pH reported to tenth of a unit 

• Sample stirred for 15 seconds and let set until 
solids settle 

10 Verify explosives sampling of compost piles on Day 0 
and Day 28 (or at completion)(QAPP, Table 1-6) 



NSWC CRANE 
BIOREMEDIATION FACILITY 
FULL-SCALE OPERATIONAL PLAN 
Reference Document: Approved Full-Scale Operational Plan (Ops Plan) 
I ipproved QAPP For Full-Scale Operations 
1 ICTIVITY: Windrow Sampliig 

F 

I >AATE: 

G 
da. 
ii- 

12 
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14 

15 

16 

- 

:ctiYiry sourr+ Rtq 

Verify field sampling for explosives performed at days 
7, 14; 21 and lab samples c&ected when field Samples 

indicate explosive levels < action level. (Ops Plan, 
6.15) 

Verify metals sampling at days 0 and 28 if soil 

characterization indicates metal contaminants. (Ops 
Plan, 6.16; QAPP, Section 1 Task 4) 

Verify labs meet NEESA requirements (QAPP, 2.6.1) 
and have U.S. EPA Region 5 RCRA approval. 

Verify lab test results are signed by lab representative, 
test results famished to MK QC Manager inclndiig: 

. Ref. to applicable contract requirements, tests or 
analytical procedures used 

. Actual test results 
l Cover sheet stamped (in red), “Conforms” or 

“Does not Conform” to specific requirements. 
(QAPP. 2.6.2) 

Verify retention ponds samples for NPDES 
parameters. (QAPP, 4.3, Table 4-1) 

Verify rinsate blank water is collected directly into 
;ample bottles. (QAPP 4.6.2) 

A 

F 

A 

f 

AUDIT CHECKLIST 

JJDIT NO: FS-O4- 

REQUENCY: WEEKLY 

iii 
zi 
- 

:omoenls 

NSWCCRANE 
BIOREMEDIATION FACILITY AUDIT CHECKLIST 
FULL-SCALE OPERATIONAL PLAN 
Reference Document: Approved Full-Scale Operational Plan (Ops Plan) AUDIT NO: FS-04-
Approved QAPP For Full-Scale Operations 
ACTIVITY: Windrow Sampling FREQUENCY: WEEKLY 

DATE: 
Results 

'rem AdiviJy SouruRtCF A NIA U Comments Closure 
No. Date 

11 Verify field sampling for explosives performed at days 
7, 14, 21 and lab samples collected when field samples 
indicate explosive levels < action level. (Ops Plan, 
6.15) 

12 Verify metals sampling at days 0 and 28 if soil 
characterization indicates metal contaminants. (Ops 
Plan, 6.16; QAPP, Section I Task 4) 

13 Verify labs meet NEESA requirements (QAPP, 2.6.1) . 
and have U.S. EPA Region 5 RCRA approval. 

14 Verify lab test results are signed by lab representative, 
test results furnished to MK QC Manager including: 

• Ref. to applicable contract requirements, tests or 
analytical procedures used 

• Actual test results 

• Cover sheet stamped (in red), "Conforms' or 
"Does not Conform' to specific requirements. 
(QAPP, 2.6.2) 

15 Verify retention ponds samples for NPDES 
parameters. (QAPP, 4.3, Table 4-1) 

16 Verify rinsare blank water is collected directly into 
sample bottles. (QAPP 4.6.2) 



1 BIOREMEDIATION FACILITY 
’ FULL-SCALE OPERATIONAL PLAN 

Document: Approved Full-Scale Operational Plan (Ops Plan) 

1 NSWC CRANE 

ipproved QAPP For Full-Scale Operations 
%CTIVITY: Windrow Sampling 

IATE: 

18 

19 

- 

ktivity Source Req., 

Verify the following QA/QC samples are taken: 
. Cornposting: 

. Duplicate for metals/explosives one per 
pile per event 

l Decon water sources once per month 
l Field blank rinse one per 20 rinses 
l Matrix spike/matrix spike duplicate one 

per 20 samples of compost 
I. Storm pond water: 

l Duplicate one per 20 samples of pond 
water 

. Field blank one per 20 samples 

. Matrix spike/matrix spike duplicate one 
per 20 samples of water 

(QAPP, Table 4-3) 

Verify certification of cleanliness accompanies each 
box of sample bottles, unless bottles are pre-preserved 
by lab. (QAPP, 4.7.1) 

Verify logbooks have project-specific document 
number and: 
. Person logbook is assigned 
l Logbook number 
. Project name 
l Subject 
l Site 
l Start Date/End Date 
(QAPP, 5.1) 

c 
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NSWCCRANE 
BIOREMEDIATION FACILITY AUDIT CHECKLIST 
FULL-SCALE OPERATIONAL PLAN 
Reference Document: Approved Full-Scale Operational Plan (Ops Plan) AUDIT NO: FS-04-
Approved QAPP For Full-Scale Operations 
ACTIVITY: Windrow Sampling FREQUENCY: WEEKLY 

DATE: 

Results 

Item Adivity Source Req. A N/A U Comments Closure 
No. Date 
17 Verify the following QAlQC samples are taken: 

• Composting: 

• Duplicate for metals/explosives one per 
pile per event 

• Decon water sources once per month 

• Field blank rinse one per 20 rinses 

• Matrix spike/matrix spike duplicate one 
per 20 samples of compost 

I. Storm pond water: 

• Duplicate one per 20 samples of pond 
water 

• Field blank one per 20 samples 

• Matrix spike/matrix spike duplicate one 
per 20 samples of water 

(QAPP, Table 4-3) 

18 Verify cenification of cleanliness accompanies each 
box of sample bottles, unless bottles are pre-preserved 
by lab. (QAPP, 4.7.1) 

19 Verify logbooks have project -specific document 
number and: 

• Person logbook is assigned 

• Logbook number 

• Project name 

• Subject 

• Site 

• Start Date/End Date 
(QAPP, 5.1) 



NSWC CRANE 
BIOREMEDIATION FACILITY 

- FULL-SCALE OPERATIONAL PLAN 
Document: Approved Full-Scale Operational Plan (Ops Plan) 

Ipproved QAPP For Full-Scale Operations 
\CTIVITY: Windrow Sampling 

IATE: 

.ctivity So,mr Req. 

Verify beginning of entry of logbook contains date, 
time and signature of person making entry. 
Measurements made and samples collected are 
recorded in logbook. Entries in indelible ink. 
Corrections made by single strike mark and 
initials/date. A detailed description of sample location 
recorded. All photographs taken recorded. All 
equipment used to make measurements identified as 
well as date and results of calibration. Each page 
initialed and dated when full. Any unused space at 
bottom of page will be lined out, initialed and 
dated.(QAPP, 5.1.1) 

Verify samples placed in coolers with ice contained in 
ziploc bags. Samples maintained a 4 +/ -2’ C. COC 
sealed in ziploc bag and secured to underside of cc&r 
lid. Cooler lid secured with packing tape and custody 
seals attached. (QAPP, 4.8) 

Verify a second duplicate temperature reading is taken 
if initial reading and first duplicate reading differ by 
more than 5’ C. (QAPP, 4.9.1) 

Verify a second duplicate oxygen reading is taken if 
initial reading or first duplicate reading is < than 10% 
and the readings differ by 4% or more oxygen. (QAPP 
4.9.1) 

Verify original COC form accompanies sample 
shipment, a copy retained by PM/Designee and a 
signed COC form is obtained from lab after samples 
has been received at lab. (QAPP 5.1.3) 

Verify labels are affixed to sample containers, writing 
on label in indelible ink. Samples wrapped in bubble 
wrap and temperamre blank included with each cc&r. 
(QAPP 5.1.4) 

AUDIT CHECKLIST 

,UDIT NO: FS-06 
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NSWCCRANE 
BIOREMEDIATION FACILITY AUDIT CHECKLIST 
FULL·SCALE OPERATIONAL PLAN 
Reference Document: Approved Full-Scale Operational Plan (Ops Plan) AUDIT NO: FS~ 
Approved QAPP For Full-Scale Operations 
ACTIVITY: Windrow Sampling FREQUENCY: WEEKLY 

DATE: 
Results 

It • ., Activity Source R'q, . . A NIA U Commenb Closure 
No. . .. . Date 

20 Verify beginning of entry of logbook contains date, 
time and signature of person making entry. 
Measurements made and samples collected are 
recorded in logbook. Entries in indelible ink. 
Corrections made by single strike mark and 
initials/date. A detailed description of sample location 
recorded. All photographs taken recorded. All 
equipment used to make measurements identified as 
well as date and results of calibration. Each page 
initialed and dated when full. Any unused space at 
bottom of page will be lined out, initialed and 
dated.(QAPP, 5.1.1) 

21 Verify samples placed in coolers with ice contained in 
ziploc bags. Samples maintained a 4 +/ _2° C. COC 
sealed in ziploc bag and secured to underside of cooler 
lid. Cooler lid secured with packing tape and custody 
seals attached. (QAPP, 4.8) 

22 Verify a second duplicate temperature reading is taken 
if initial reading and first duplicate reading differ by 
more than 5° C. (QAPP, 4.9.1) 

23 Verify a second duplicate oxygen reading is taken if 
initial reading or first duplicate reading is < than 10% 
and the readings differ by 4 % or more oxygen. (QAPP 
4.9.1) 

24 Verify original COC form accompanies sample 
shipment, a copy retained by PM/Designee and a 
signed cac form is obtained from lab after samples 
has been received at lab. (QAPP 5.1.3) 

25 Verify labels are afflxed to sample containers, writing 
on label in indelible ink. Samples wrapped in bubble 
wrap and temperature blank included with each cooler. 
(QAPP 5.1.4) 



310REMEDIATION FACILITY 
WLL-SCALE OPERATIONAL PLAN 
<eference Document: Approved Full-Scale Operational Plan (Ops Plan) 
ipproved QAPP For Full-Scale Operations 
icTIv1TY: wiidrow sampliig 

IATE: 

21 

28 

29 

f 

k3ivity 

Verifv PIDloH meter and TemplO, probe are 
calibrated daily, prior to use. &lib&ion data 
documented in logbook or forms included in SOPS. 
(QAPP 6.1) 

Verify calibration of equipment to nationally 
recognized standards or accepted values of physical 
constants. If national standards do not exist, tbe basis 
for calibration will be documented. (QAPP, 6.2) 

Verify critical spare parts available for instruments: 
. PID 

. Battery charger 
l spare lamp 
. Spare ffiter cartridges 
. Span g= 
. Tedlar bags 

l pH Meter 
. pH buffers 
l Batteries 
. Paper towels 
. Disposable gloves 
l Plastic cups 

. TemplO, Meters 
l Battery charger 

(QAPP, Table 11-l) 

Verify RPD (Relative Percent Difference) calculated 
V.WA~. 
. Temp- 10% 
l Moisture - 20% 
l pH-15% 
(QAPP, 12.2.1) 
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NSWCCRANE 
BIOREMEDIATION FACILITY 
FULL-SCALE OPERATIONAL PLAN 
Reference Document: Approved Full-Scale Operational Plan (Ops Plan) 
Approved QAPP For Full-Scale Operations 
ACTIVITY: Windrow Sampling 

DATE: 

Item Activity 
No .. 

26 

27 

28 

29 

Source Req. . 
Verify PID/pH meter and Temp/O, probe are 
calibrated daily, prior to use. Calibration data 
documented in logbook or forms included in SOPs. 
(QAPP 6.1) 

Verify calibration of equipment to nationally 
recognized standards or accepted values of physical 
constants. If national standards do not exist, the basis 
for calibration will be documented. (QAPP, 6.2) 

Verify critical spare parts available for instruments: 

• PID 
• Battery charger 
• Spare lamp 
• Spare mter cartridges 
• Span gas 
• Tedlar bags 

• pH Meter 
• pH buffers 
• Batteries 
• Paper towels 
• Disposable gloves 
• Plastic cups 

• Temp/O, Meters 
• Battery charger 

(QAPP, Table 11-1) 

Verify RPD (Relative Percent Difference) calculated 
weekly. 
• Temp - 10% 
• Moisture - 20 % 
• pH - 15% 
(QAPP, 12.2.1) 

AUDIT CHECKLIST 

AUDIT NO: FS-04-

FREQUENCY: WEEKLY 

Results 

A NfA U Comments Closure 
Date 



1 BIOREMEDIATION FACILITY AUDIT CHECKLIST 
FULL-SCALE OPERATIONAL PLAN 
Reference Document: Approved Full-Scale Operational Plan (Ops Plan) 
Approved QAPP For Full-Scale Operations 
ACTIVITY: Windrow Sampling 

1 NSWC CRANE 

*tenI ACfiviry 
NO. 
30 I 

smrcc Req. 

( Verify moisture scale is calibrated once per week in 
accordance with manufacturer’s instructions and is 
documented in logbook. (QAPP 4.0, 4.2) 

31 Verify sample is placed in cooler with 2-3 bags of ice 
after sample is collected while awaiting cooler 
transport to support zone. (QAPP 4.0.4.0) 

Description of Unsatisfactory conditions: 

AUDIT NO: FS-04 

FREQUENCY: WEEKLY 

Results 

A NI.4 II Comments Clrnurc 
m*c 

Corrective Action Required? 

Project Manager Corrective Action Response: 

cl Yes c] No q N/A 

Response Accepted By: 
(OC Simature/Date~ 

NSWCCRANE 
BIOREMEDIATION FACILITY AUDIT CHECKLIST 
FULL-SCALE OPERATIONAL PLAN 
Reference Document: Approved Full-Scale Operational Plan (Ops Plan) AUDIT NO: FS-04-
Approved QAPP For Full-Scale Operations 
ACTIVITY: Windrow Sampling FREQUENCY: WEEKLY 

DATE: 
Results 

Item A<tivity Source 'Req~ A NIA U Comments Closure 
No. Date 

30 Verify moisture scale is calibrated once per week in 
accordance with manufacturer's instructions and is 
documented in logbook. (QAPP 4.0, 4.2) 

31 Verify sample is placed in cooler with 2-3 bags of ice 
after sample is collected while awaiting cooler 
transport to support zone. (QAPP 4.0, 4.0) 

Descriptio,! of Unsatisfactory conditions: 

Corrective Action Required? DYes o No o N/A 

Project Manager Corrective Action Response: 

Response Accepted By: 
(QC Signature!Date) 



NSWC CRANE 
BIOREMEDIATION FACILITY 
FULL-SCALE OPERATIONAL PLAN 

Document: Approved Full-Scale ODerational Plan (00s Plan) 
Approved QAPP For Fuli&ale Operations 
ACTIVITY: Soit Excavation Sampling 

. . I 

Iii- 
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kctivity 

Excavation 
Sampling 

Verify prior to exiting the exclusion zone all 
equipment passes through CR2 for decontamination. 
(SOP 7.0, Section 3.2) 

Verify appropriate measures are taken to prevent any 
cross contamination of other equipment or struchues. 
(SOP 7.0, Section 3.3.1) 

Verify reusable sampling equipment is decontaminated 
in the following manner: 
l Remove solids from equipment and return back to 

grid. 
l Wash equipment in tub with Alconox 
. If metals analysis, rinse with 10% nitric acid over 

bucket. 
l Rinse equipment with reagent grade water over 

tub. 
. Air dry or wipe dry equipment and store in plastic 

bags. 
(SOP 7.0, 3.3.1) 

Verify pre-excavation sampling is performed in the 
fo11owblg manner: 
l Grid sizes conform to those indicated in Soil 

Excavation Plans (App E) 
. Five (5) grab samples per grid (center, one in 

each comer) mixed to form one composite 
sample. 

l Two (2) composite samples per grid (surface to 
12” depth and 12”.2’ depth) Analyzed for metals, 
TCLP-Metals, and explosives. 

l One (1) grab sample collected from center of grid 
for VOC analysis (12”-18” depth). 

l Additional VOC samples if soil exhibits oil stains, 
unusual odors, or PID readings > BKG. 

(Soil Excavation Plan, Section 5.2; QAPP Table l-6) 
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NSWCCRANE 
BIOREMEDIATION FACILITY AUDIT CHECKLIST 

... 

FULL-SCALE OPERATIONAL PLAN 
Reference Document: Approved Full-Scale Operational Plan (Ops Plan) AUDIT NO: FS-OS-
Approved QAPP For Full-Scale Operations 
ACTIVITY: Soil Excavation Sampling FREQUENCY: WEEKLY 

DATE: 
Results 

Item Activity Source Req. A N/A U Comments Closure 
No. Dlte 

1 Excavation Verify prior to exiting the exclusion zone all 
Sampling equipment passes through CRZ for decontamination. 

(SOP 7.0, Section 3.2) 

2 Verify appropriate measures are taken to prevent any 
cross contamination of other equipment or structures. 
(SOP 7.0, Section 3.3.1) 

3 Verify reusable sampling equipment is decontaruinated 
in the following manner: 

• Remove solids from equipment and return back to 
grid. 

• Wash equipment in tub with Alconox 

• If metals analysis, rinse with 10% nitric acid over 
bucket. 

• Rinse equipment with reagent grade water over 
tub. 

• Air dry or wipe dry equipment and store in plastic 
bags. 

(SOP 7.0,3.3.1) 

4 Verify pre-excavation sampling is performed in the 
following manner: 

• Grid sizes conform to those indicated in Soil 
Excavation Plans (App E) 

• Five (5) grab samples per grid (center, one in 
each comer) mixed to form one composite 
sample. 

• Two (2) composite samples per grid (surface to 
12" depth and 12"-2' depth) Analyzed for metals, 
TCLP-Metals, and explosives. 

• One (I) grab sample collected from center of grid 
for VOC analysis (12"-18" depth). 

• Additional VOC samples if soil exhibits oil stains, 
unusual odors, or PID readings > BKG. 

(Soil Excavation Plan, Section 5.2; QAPP Table 1-6) 

.. 



BIOREMEDIATION FACILITY 
FULL-SCALE OPERATIONAL PLAN 
deference Document: Approved Full-Scale Operational Plan (Ops Plan) 

[ NSWC CRANE 

Approved QAPP For Full-Scale Operations 
ACTIVITY: Soil Excavation Sampling 

DATE: 

6 

I 

8 

9 

- 

Mivily source Req. 

Verify post excavation sampling is performed in the 
following manner: 
. Grid sizes conform to those indicated in Soil 

Excavation Plans (App. E). 
l Five (5) grab samples per grid (center, one in 

each comer). 
. One (1) composite sample per grid (6” and 12” 

depth), analyzed for metals and explosives. 
. One (1) grab sample collected from center of grid 

(12”-18”) for VOC analysis. 
. Sidewall samples taken every 20 feet of sidewall 

> 1 foot in depth (one sample 6-12” for metals/ 
explosives. 

. Additional VOC samples taken if soil exhibits oil 
stains, unusual odors or PID readings >BKG. 

(Soil Excavation Plan, Section 5.4; QAPP, Table l-6, 
Task 6, 4.5.1) 

Verify labs meet NEESA requirements and have U.S. 
EPA Region 5 RCRA approval. (QAPP 2.6.1) 

Verify lab test results are signed by lab representative, 
test results furnished to MK QC Manager including; 
. Reference to applicable contract requirements, 

tests or analytical procedures used. 
. Actual test results 
l Cover sheet stamped (in red), “Conforms” or 

“Does Not Conform” to specification 
requirements. 

(QAPP, 2.6.2) 

Verify decon water is stored in a tank and sampled for 
explosives if used in the treatment process or sampled 
for explosives, RCRA metals, and POTW if shipped to 
on-site treatment facility. (QAPP, 4.2) 

Verify samples labeled and stored in cooler with ice 
contained in ziploc bags at 4 +I- 2’ C. (QAPP, 4.2, 
4. R, 
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NSWCCRANE 
BIOREMEDIA TION FACILITY AUDIT CHECKLIST 
FULL-SCALE OPERATIONAL PLAN 
1.eference Document: Approved Full-Scale Operational Plan (Ops Plan) AUDIT NO: FS-OS-
Approved QAPP For Full-Scale Operations 
ACTIVITY: Soil Excavation Sampling FREQUENCY: WEEKLY 

DATE: 
Results 

110m Activity Source Req. A NIA U Comments elosun: 
No. Date 

5 Verify post excavation sampling is performed in the 
foIlowing manner: 

• Grid sizes conform to those indicated in Soil 
Excavation Plans (App. E). 

• Five (5) grab samples per grid (center, one in 
each corner). 

• One (1) composite sample per grid (6" and lZ" 
depth), analyzed for metals and explosives. 

• One (1) grab sample coIlected from center of grid 
(1Z"-18") for VOC analysis. 

• Sidewall samples taken every 20 feet of sidewall 
> 1 foot in depth (one sample 6-lZ" for metals! 
explosives. 

• Additional VOC samples taken if soil exhibits oil 
stains, unusual odors or PID readings > BKG. 

(Soil Excavation Plan, Section 5.4; QAPP, Table 1-6, 
Task 6,4.5.1) 

6 Verify labs meet NEESA requirements and have U. S. 
EPA Region 5 RCRA approval. (QAPP 2.6.1) 

7 Verify lab test results are signed by lab representative, 
test results furnished to MK QC Manager including; 

• Reference to applicable contract requirements, 
tests or analytical procedures used. 

• Actual test results 

• Cover sheet stamped (in red), "Conforms" or 
"Does Not Conform" to specification 
requirements . 

(QAPP, 2.6.2) 

8 Verify decon water is stored in a tank and sampled for 
explosives if used in the treatment process or sampled 
for explosives, RCRA metals, and POTW if shipped to 
on-site treatment facility. (QAPP, 4.Z) 

9 Verify samples labeled and stored in cooler with ice 
contained in ziploc bags at 4 +!- ZO C. (QAPP, 4.Z, 
4.8) 



vswc CRANE 
BIOREMEDIATION FACILITY AUDIT CHECKLIST 
WLL-SCALE OPERATIONAL PLAN 
Zeference Document: Approved Full-Scale Operational Plan (Ops Plan) AUDIT NO: FS-O5- 
4pproved QAPP For Full-Scale Operations 
4CTIVITYz Soil Excavation Sampling FREQUENCY: WEEKLY 

IATE: 
Results 

hm Activity solwee Req. A 
a. 

N/A U Comments ClWJre 
Date 

10 Verify rinsate blank water is collected directly into 
sample bottles. (QAPP 4.6.2) 

11 Verify the following QAlQC samples are taken; 
. Excavation: 

l Duplicate one per 20 sample of soils 
. Decon water sources once per month 
l Trip blank one per cooler 
. Matrix spike/Matrix spike duplicate 1 per 

20 samples of soil 
. Decon Water 

. Duplicate one per 20 samples of decon 
water 

. Decon water sources once per month 
l Matrix spike/Matrix spike duplicate I per 

20 samples of water 
(QAPP, Table 4-3) 

12 Verify certification of cleanliness accompanies each 
document of sample battles unless bottles are pre- 
preserved by lab. (QAPP, 4.7.1) 

NSWCCRANE 
BIOREMEDIA TION FACILITY AUDIT CHECKLIST 
l'ULL-SCALE OPERATIONAL PLAN 
Reference Document: Approved Full-Scale Operational Plan (Ops Plan) AUDIT NO: FS-05-
Approved QAPP For Full-Scale Operations 
ACTIVITY: Soil Excavation Sampling FREQUENCY: WEEKLY 

DATE: 
Results 

Item Activity Souree Req. A NIA U Comments Closure 
No. Date 

to Verify rinsate blank water is collected directly into 
sample bottles. (QAPP 4.6.2) 

II Verify the following QA/QC samples are taken; 
0 Excavation: 

0 Duplicate one per 20 sample of soils 
0 Decon water sources once per month 
0 Trip blank one per cooler 
0 Matrix spikelMatrix spike duplicate 1 per 

20 samples of soil 
0 Decon Water 

0 Duplicate one per 20 samples of decon 
water 

0 Decon water sources once per month 
0 Matrix spike/Matrix spike duplicate 1 per 

20 samples of water 
(QAPP, Table 4-3) 

12 Verify certification of cleanliness accompanies each 
document of sample bottles unless bottles are pre-
preserved by lab. (QAPP, 4.7.1) 



BIOREMEDIATION FACILITY 
FULL-SCALE OPERATIONAL PLAN 
deference Document: Approved Full-Scale Operational Plan (Ops Plan) 
kpproved QAPP For Fulkcale Operations 
4CTIVITY: Soil Excavation Sampling 

14 

15 

16 

17 

dletivity 

Jerify samples are collected in the following 
:ontainers: 

Soil 
. VOC - 4 oz glass jar with Teflon lid or 

brass sleeve 
l Explosives - 8 oz glass jar with Teflon lid 

or brass sleeve 
. Total metals - 8 oz glass jar with Teflon 

lid or brass sleeve 
. TCLP metals 8 oz glass jar or sleeve 

water 
. Explosives - 1 liter amber glass jar 
. TSS - 500 ml plastic 
l COD - 250 ml plastic 
. BOD 1 liter amber glass jar 
l Oil/Grease - 1 liter amber glass jar 
. Nitrate - 500 ml plastic 
l Ammonia - 500 ml plastic 

Water Blanks 
. VOC - 40 ml glass vials 
. Explosives - 1 liter amber glass jar 

RCRA metals 500 ml plastic 
QAPP, :able 4-4) 

lerify sample is placed in cooler with 2-3 bags of ice 
lfier sample is collected while awaiting cooler 
ransport to support zone. (QAPP 4.0,4.0) 

lerify COC is enclosed in ziploc bag and taped to 
underside of lid in cooler. (QAPP, 4-8, 5.1.3) 

Original COC accompanies sample shipment 
Copy retained until signed COC by lab is obtained 

Jerify cooler lid is secured with packing tape and 
:wtody seals completed and affixed. (QAPP, 4-8) 

Verify sample labels include sample I.D. number, site 
lame, analytical method, preservatives, date and time 
,f sampling. (QAPP, 5.1.2, 5.1.4) 

Indelible ink 
Samples wrapped in bubble wrap 
Temperature blank included with each cooler 

AUDIT CHECKLIST 

4UDIT NO: FS-OS- 

FREQUENCY: WEEKLY 

- 

i- 
- 

- 

:ommenti 

NSWCCRANE 
BIOREMEDIA TION FACILITY AUDIT CHECKLIST 

FULL-SCALE OPERATIONAL PLAN 
Reference Document: Approved Full-Scale Operational Plan (Ops Plan) AUDIT NO: FS-OS-
Approved QAPP For Full-Scale Operations 
ACTIVITY: Soil Excavation Sampling FREQUENCY: WEEKLY 

DATE: 
Results 

Item Activity Source-Reg. A NIA U C-omments Closure 

No. DBte 

13 Verify samples are collected in the following 
containers: 
• Soil 

• VOC - 4 oz glass jar with Teflon lid or 
brass sleeve 

• Explosives - 8 oz glass jar with Teflon lid 
or brass sleeve 

• Total metals - 8 oz glass jar with Teflon 
lid or brass sleeve 

• TCLP metals - 8 oz glass jar or sleeve 

• Water 

• Explosives - I liter amber glass jar 

• TSS - 500 ml plastic 

• COD - 250 ml plastic 

• BOD - I liter amber glass jar 

• Oil/Grease - I liter amber glass jar 

• Nitrate - 500 ml plastic 

• Ammonia - 500 ml plastic 

• Water Blanks 

• VOC - 40 ml glass vials 

• Explosives - I liter amber glass jar 

• RCRA metals - 500 ml plastic 
(QAPP, Table 4-4) 

14 Verify sample is placed in cooler with 2-3 bags of ice 
after sample is collected while awaiting cooler 
transport to support zone. (QAPP 4.0, 4.0) 

IS Verify COC is enclosed in ziploc bag and taped to 
underside of lid in cooler. (QAPP, 4-8, 5.1.3) 

• Original COC accompanies sample shipment 

• Copy retained until signed COC by lab is obtained 

16 Verify cooler lid is secured with packing tape and 
custody seals completed and affixed. (QAPP, 4-8) 

17 Verify sample labels include sample I. D. number, site 
name, analytical method, preservatives, date and time 
of sampling. (QAPP, 5.1.2, 5.1.4) 

• Indelible ink 

• Samples wrapped in bubble wrap 

• Temperature blank included with each cooler 



NSWC CRANE 
I 

BIOREMEDIATION FACILITY 
FULL-SCALE OPERATIONAL PLAN 
Reference Document: Approved Full-Scale Operational Plan (Ops Plan) 
Approved QAPP For Full-Scale Operations 
KTIVITY: Soil Excavation Sampling 

iGi 
vo. 
iii 

19 

20 

ption of Un 

Verify Project Manager/designee maintains complete 
list of sample numbers. (QAPP, 5.1.2) 

Verify logbooks have project-specific document 
number and; 
. Person logbook is assigned 
. Logbook number 
l Project name 
. Subject 
l Site 
l Start Date/End Date 
(QAPP, 5.1) 

Verify beginning of entry of logbook contains date, 
time, and signature of person making entry. 
Measurements made and samples collected are 
recorded in logbook. Entries in indelible ink. 
Corrections made by single strike mark and 
initialed/dated. A detailed description of sample 
location recorded. All photographs taken recorded. 
All equipment used to make measurements identified 
as well as date and results of calibration. Each page 
initialed and dated when full. Any unused space at 
bottom of page will be lined out, initialed and dated. 
(QAPP, 5.1.1) 

tisfactory conditions: 

AUDIT CHECKLIST 

AUDIT NO: FS-OS- 

FREQUENCY: WEEKLY 

- 

A 

- 

- 
CEUIU 

y/A 
- 

- 

- 

T 
- 

- 

l- 
rmmleots 

%rrective Action Required? 

Project Manager Corrective Action Response: 

Respoose Accepted By: 
(QC Signature/Date) 

NSWCCRANE 
BIOREMEDIATION FACILITY AUDIT CHECKLIST 

. 

FULL-SCALE OPERATIONAL PLAN 
Reference Document: Approved Full-Scale Operational Plan (Ops Plan) AUDIT NO: FS-OS-
Approved QAPP For Full-Scale Operations 
ACTIVITY: Soil Excavation Sampling FREQUENCY: WEEKLY 

DATE: 
Results 

Item Adivity Source Req. A NIA U Comments Closure 
No. . Date 

18 Verify Project Manager/designee maintains complete 
list of sample numbers. (QAPP, 5.1.2) 

19 Verify logbooks have project -specific document 
number and; 

• Person logbook is assigned 

• Logbook number 

• Project name 

• Subject 

• Site 

• Start Date/End Date 
(QAPP, 5.1) 

20 Verify beginning of entry of logbook contains date, 
time, and signature of person making entry. 

.. Measurements made and samples collected are 
recorded in logbook. Entries in indelible ink. 
Corrections made by single strike mark and 
initialed/dated. A detailed description of sample 
location recorded. All photographs taken recorded. 
All equipment used to make measurements identified 
as well as date and results of calibration. Each page 
initialed and dated when full. Any unused space at 
bottom of page will be lined out, initialed and dated. 
(QAPP, 5.1.1) 

Description of Unsatisfactory conditions: 

Corrective Action Required? DYes o No o N/A 

Project Manager Corrective Action Response: 

I Response Accepted By: 
(QC SignatureiDate) 



NSWC CRANE 
BIOREMEDIATION FACILITY 
FULL-SCALE OPERATIONAL PLAN 

Document: Approved Full-Scale Operational Plan (Ops Plan) 
ipproved QAPP For Full-Scale Operations 
ACTIVITY: Support Facilities Quarterly Inspection 

IATE: 

2 

3 

4 

5 

6 

7 

8 

9 

- 

ftivity 

Verifv decontamination of facility floors, walls, and 
sumps for the following anributek evidence of 
heaving, cracking, or spalling; evidence of 
groundwater seepage; that the concrete floors properly 
drain to the facility sump; that the smnps retain 
collected fluid. 

Verify that the water supply connections are not 
damaged or leaking. 

Verify that building lighting is properly operating. 

Verify that high pressure wash system is working 
properly and in good condition. 

Verify that the decon facility concrete walls and roof 
are intact and not in need of repair. 

Verify that inspections of the concrete floors, walls, 
and smnps are performed and documented. 

Verify that the shower and office/laboratory trailers are 
in good condition. Verify water supply, sewage 
systems, and HVAC systems are properly functioning. 
Verify trailers maintain proper lighting. 

Verify the asphalt paved areas for the following 
attributes: evidence of heaving, cracking, or spallmg; 
evidence of groundwater seepage; that the paved 
surfaces properly drain to the retention basins. 

Verify that the building concrete walls are intact and 
not in need of repair. 

c P 

F 

AUDIT CHECKLIST 

LUDIT NO: FS-O6- 

‘REOUENCY: QUARTERLY 

1 
- 
- 

- 

- 

& 
iE 
- 

- 

NSWCCRANE 
BIOREMEDIA TlON FACILITY AUDIT CHECKLIST 
FULL-SCALE OPERATIONAL PLAN 
Reference Document: Approved Full-Scale Operational Plan (Ops Plan) AUDIT NO: FS-06-
Approved QAPP For Full-Scale Operations 
ACTIVITY: Support Facilities Quarterly Inspection FREQUENCY: QUARTERLY 

DATE: 
Results 

Item Activity Source-Reg. A UIC U Comments Oosure 
No. . Date 

I Verify decontamlnation of facility floors, walls, and 
sumps for the following attributes: evidence of 
heaving, cracking, or spalling; evidence of 
groundwater seepage; that the concrete floors properly 
drain to the facility sump; that the sumps retain 
collected fluid. 

2 Verify that the water supply cottneclioos are not 
damaged or leaking . 

. 
3 Verify that building lighting is properly operating. 

4 Verify that high pressure wash system is working 
properly and in good condition. 

5 Verify that the decon facility concrete walls and roof 
are intact and not in need of repair. 

6 Verify that inspections of the concrete floors, walls, 
and sumps are performed and documented. 

7 Verify that the shower and office/laboratory trailers are 
in good condition. Verify water supply, sewage 
systems, and HV AC systems are properly functioning. 
Verify trailers maintain proper lighting. 

8 Verify the asphalt paved areas for the following 
attributes: evidence of heaving, cracking, or spalling; 
evidence of groundwater seepage; that the paved 
surfaces properly drain to the retention basins. 

9 Verify that the building concrete walls are intact and 
not in need of repair. 



NSWC CRANE 
,. BIOREMEDIATION FACILITY 

FULL-SCALE OPERATIONAL PLAN 
Reference Document: Approved Full-Scale Operational Plan (Ops Plan) 

I1 

l- 

4pproved QAPP For Full-Scale Operations 
KTIVITY: Support Facilities Quarterly Inspection 1 
I 

I 
I 1 

F 
t 

3ATE: 

iGi 
vo. 
ici 

11 

A 

i 

,etivity Source Req. 

Verify that the building metal siding and roofing is 
secure and not in need of repair. 

Verify that inspections of the concrete floors, WallS, 
and sumps are performed and documented. 

I 

Description of Unsatisfactory conditions: 

AUDIT CHECKLIST 

WDIT NO: FS-06- 

XEQUENCY: QUARTERLY 

- 

i 
- 

- 

- 

i- 
- 

- 

i 
! 

:ommeots 

lorrective Action Required? 0 YCS 0 No q N/A 

Project Manager Corrective Action Response: 

Response Accepted By: 
1 (QC Signature/Date) 

NSWCCRANE 
BIOREMEDIATION FACILITY AUDIT CHECKLIST .-
VULL-SCALE OPERATIONAL PLAN 
Reference Document: Approved Full-Scale Operational Plan (Ops Plan) AUDIT NO: FS-06-
Approved QAPP For Full-Scale Operations 
ACTIVITY: Support Facilities Quarterly inspection FREQUENCY: QUARTERLY 

DATE: 
Results 

Item Activity SourceReq. A UIC U Comments Closure 
No. o.te 
10 Verify that the building metal siding and roofmg is 

secure and not in need of repair. 

11 Verify that inspections of the concrete floors, wails, 
and sumps are performed and documented. 

Description of Unsatisfactory conditions: 

Corrective Action Required? DYes o No o N/A 

Project Manager Corrective Action Response: 

-

I Response Accepted By: 
(QC SignatureiDate) 



NSWC CRANE 
BIOREMEDIATION FACILITY AUDIT CHECKLIST 

FULL-SCALE OPERATIONAL PLAN 
Reference Document: Approved Full-Scale Operational Plan (Ops Plan) AUDIT NO: FS-O7- 

Approved QAPP For Full-Scale Operations 
ACTIVITY: Retention Pond And Building Sump Inspection FREQUENCY: DAILY 

I 3ATEiTIME: 

ATTRIBUTE 

I. Freeboard in Pond 1. 

2. Freeboard in Pond 2. 

3. Building 1 Sump freeboard. 

1. Building 2 Sump freeboard. 

5. Building 3 Sump freeboard. 

RESULTS 

ACCEPT/REJECT 

ACCEPT/REJECT 

ACCEPT/REJECT 

ACCEPT/REJECT 

ACCEPT/REJECT 

VERIFIED BY 

5. Fuel tank sump depth. 

7. Fuel line accumulator reading. 

B. Decon building sump. 
WEATHER CONDITIONS: 

ACCEPT/REJECT 

ACCEPT/REJECT 

ACCEPT/REJECT 

TEMPERATURE: OF 

SNOW RAIN FOG CLEAR OVERCAST 
(circle which applies) 

ZOMMENTS: 

NSWCCRANE 
BIOREMEDIATION FACILITY AUDIT CHECKLIST 
FULL-SCALE OPERATIONAL PLAN 
Reference Document: Approved Full-Scale Operational Plan (Ops Plan) AUDIT NO: FS-07-
Approved QAPP For Full-Scale Operations 
ACTIVITY: Retention Pond And Building Sump inspection FREQUENCY: DAILY 

DATEITIME: 

ATTRIBUTE RESULTS VERIFIED BY 

I. Freeboard in Pond I. ACCEPTIREJECT 

2. Freeboard in Pond 2. ACCEPTIREJECT 

3. Building 1 Sump freeboard. ACCEPTIREJECT 

4. Building 2 Sump freeboard. ACCEPTIREJECT 

5. Building 3 Sump freeboard. ACCEPTIREJECT 

6. Fuel tank sump depth. ACCEPTIREJECT 
7. FuelliIie accumulator reading. ACCEPTIREJECT 
8. Decon building sump. ACCEPTIREJECT 
WEATHER CONDITIONS: 

TEMPERATURE: of 

I-
SNOW RAIN FOG CLEAR OVERCAST 

(circle which applies) 
COMMENTS: 



1 BIOREMEDIATION FACILITY 
’ FULL-SCALE OPERATIONAL PLAN 

Reference Document: Approved Full-Scale Operational Plan (0~s Plan) 
Approved QAPP For Full-Scale Operations 
ACTIVITY: Excavation Site Conditions Inspection Checklist 

DATE/TIME: 

ATTRIBUTE 

1. Verify decontamination pad boundary barriers and signs are 

in place. 

2. Verify there is no evidence of tears or holes in liner. 

3. Verify there is no evidence of seepage from liner. 

4. Verify that liner sheeting is adequately attached to the walls. 

5. Verify that liner adequately covers the end sections. 

6. Verify that liner is secured from moving. 

7. Verify that expected quantities of generated liquids can be 

contained until collected for disposal. 

~1 8. Verify all containers have been properly labeled. 

9. Verify all containers are in properly lined and bermed areas. 

10. Verify containers are in good condition. 

11. Verify adequate covering material at site for periods of 

expected precipitation. 
WEATHER CONDITIONS: 

AUDIT CHECKLIST 

AUDIT NO: FS-OS- 

FREQUENCY: DAILY 

ACCEPT/REJECT 

ACCEPT/REJECT 

ACCEPT/REJECT 

ACCEPT/REJECT 

IEMPERATURE: OF 

SNOW RAIN FOG CLEAR OVERCAST 
(circle which applies) 

COMMENTS: 

NSWCCRANE 
BIOREMEDIATION FACILITY AUDIT CHECKLIST 
FULL-SCALE OPERATIONAL PLAN 
Reference Document: Approved Full-Scale Operational Plan (Ops Plan) AUDIT NO: FS-08-
Approved QAPP For Full-Scale Operations 
ACTIVITY: Excavation Site Conditions Inspection Checklist FREQUENCY: DAILY 

DATEfTIME: 

ATTRIBUTE RESULTS VERIFIED BY 

1. VerifY decontamination pad boundary barriers and signs are ACCEPTIREJECT 

in place. 

2. VerifY there is no evidence of tears or holes in liner. ACCEPTIREJECT 

3. VerifY there is no evidence of seepage from liner. ACCEPTIREJECT 

4. VerifY that liner sheeting is adequately attached to the walls. ACCEPTIREJECT 

5. VerifY that liner adequately covers the end sections. ACCEPTIREJECT 

6. VerifY that liner is secured from moving. ACCEPTIREJECT 

7. VerifY that expected quantities of generated liquids can be ACCEPTIREJECT 

contained until collected for disposal. 

8. Verify all containers have been properly labeled. ACCEPTIREJECT 

9. VerifY all containers are in properly lined and bermed areas. ACCEPTIREJECT 

10. VerifY containers are in good condition. ACCEPTIREJECT 

11. VerifY adequate covering material at site for periods of ACCEPTIREJECT 

expected precipitation. 
WEATHER CONDITIONS: 

TEMPERATURE: OF 

SNOW RAIN FOG CLEAR OVERCAST 
(circle which applies) 

COMMENTS: 
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NSWC Crane 
Bioremediation Facility 
Full-Scale Operational Plan 
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TOXICITY TEST PROCEDURE 
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This appendix will be issued for approval as an addendum to this operational 
plan prior to performing the toxicity test 

. 

NSWC Crane 
Sioremediation Facility 
Full-Scale Operational Plan G-2 02/09/98 

This appendix will be issued for approval as an addendum to this operational 
plan prior to performing the toxicity test 

NSWC Crane 
Bioremediation Facility 
Full-Scale Operational Plan G-2 02109198 
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