
PILOT SCALE
OPERATIONAL PLAN

FOR
SOILS BIOREMEDIATION FACILITY

NSWCCRANE
Crane, Indiana

CONTRACT #N62467-93-0-1106
DELIVERY ORDER #0009

STATEMENT OF WORK #007

Revision 5
June 6,1997

Prepared for.

SOUTHERN DIVISION
NAVAL FACILITIES ENGINEERING COMMAND

2155 EAGLE DRIVE
P.O. BOX 190010

NORTH CHARLESTON, SOUTH CAROLINA 29419-9010

Prepared by:

MORRISON KNUDSEN CORPORATION
. 2420 Mall Drive

Corporate Square 1 - Suite 211
North Charleston, South Carolina 29406

NOO 164.AR.000285
NSWCCRANE

.j09Q.3a

*



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 5 

77 WEST JACKSON BOULEVARD 
CHICAGO, IL 60604.3590 

June 13, 1997 

Electronicallv and Hand Delivered 

Mr. Jim Hunsicker, Director 
Environmental Protection Department 
Department of the Navy 
Crane Division 
Naval Surface Warfare Center 
300 Highway 361 
Crane, Indiana 475225000 

. 

RE: Operational Plan and QAPP 
Bioremediation Facility 
Naval Surface Warfare Center 
Crane, Indiana 
IN5 170 023 498 

Dear Mr. Hunsicker: 

The United States Environmental Protection Agency (U.S. EPA) hereby approves with 
modifications the final Pilot Scale Operational Plan and the final Quality Assurance 
Project Plan (QAPP) for the Bioremediation Facility. Enclosed is a final electronic and 
paper version of each of these documents. The U.S. EPA’s modifications strikeout 
what is no longer applicable, and holds and/or underlines text that was added. Please 
be aware that we expect the following from the U.S. Navy: 

1. There must be compliance with this specific plan. If changes are anticipated or 
needed, they must be sent in writing to this office. The Contractor IS not grven any 
permission to deviate from the plan without both U.S. EPA and U.S. Navy approval. 
There are certain areas such as performance criteria in daily monitoring of the 
windrows that will require the Contractor’s judgement. Documentation must support 
those actions. 

2. The U.S. EPA must be notified verbally of the progress of the project on a 
weekly basis. We are requesting a three day notice prior to clean soil testing, and a 
two week notice prior to contaminated soil testing. Daily performance monitoring 
records shall be faxed by the next day. 

3. The U.S. EPA Region 5 Office in conjunction with the Region 10 office will be 
on-site to take split samples on Day 0 of the contaminated soil portion of the test. 



4. The U.S. Navy and the U.S. EPA must meet to discuss the clean soil testing 
results prior to beginning the contaminated soil testing. 

5. Any explosive hazard analysis modifications to equipment or the operations 
must be in place prior to the contaminated soil testing. Any changes in the approved 
plan in order to allow for explosives safety must be submitted as an amendment 
request. 

6. The U.S. EPA plans to perform a field inspection with record auditing sometime 
during the pilot scale test. This may be an announced or a surprise inspection. 

7. We would encourage good photo documentation and video of the entire process 
to support the program. 

8. The U.S. EPA believes that the yucca plants growing in rthe higher contaminated 
soil areas of Mine Fill A may provide some potential future research in 
phytoremediation technologies. We are asking that the U.S. Navy transplant these 
plants with some soil still surrounding the roots and maintain them until we can work on 
a joint effort into this research. We will begin discussing this with our Office of 
Research and Development in July. 

Our Agency is happy to see the finalization and approval of these plans. We hope that 
the Pilot Scale Test will be a success. If you have any questions regarding this matter, 
or have any questions during testing, please contact me at (312) 886-6146. 

Carol Witt-Smith 
Corrective Action Expert 
WMB. IL/IN/Ml Section 

cc: 

Tom Linson, IDEM 
John Manley, IDEM 
Chris Freeman, NSWC 
Captain Carney, NSWC 
Commander Smith, NSWC 
Don Miller, MK 
Dave Beall, MK at NSWC 
Adrienne Wilson, SOUTHDIV 
ACOE Waterways Experiment Station 
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1.0 
INTRODUCTION 

The Naval Surface Warfare Center (NSWC) Crane, located in southwestern Indiana, l 

provides support for equipment, shipboard weapons systems, and ordnance. In 
addition, NSWC supports the Crane Army Ammunition Activity including production and 
renovation of conventional ammunition, storage, shipment, and demilitarization and 
disposal of conventional ammunition. 

The Department of Defense (DOD) has 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, 1993). Explosive 
contaminants in soils and sludges that have been successfully degraded by 
composting include: TNT, RDX, HMX, Tetryl, and nitrocellulose (U.S. EPA, 1993a, 
1993b). The preferred treatment alternative for explosive contaminated soils from the 
Ammunition Burning Ground (ABG), Rockeye, Mine Fill A, and Mine Fill B Solid Waste 
Management Units at NSWC Crane is on-site bioremediation. Bioremediation of 
contaminated soil is preferred due to its ability to treat material on-site with limited 
transportation, lower costs, and high treatment efficiency. 

The first phase of the bioremediation interim measures process will consist of a pilot 
scale operation. This will be followed by the second phase, full scale operation upon 
success of pilot scale testing. This plan discusses only the first phase of operation, the 
pilot scale operation. 

1.1 PURPOSE 

The purpose of this operational plan is two-fold, 1) provide operational guidance, 
parameters, target goals, and safety considerations for a pilot scale operation and 2) 
institute a successful operation which, in turn, would provide lessons learned and 
cleanup goals for a full scale operation. This plan may be modified, amended, or 
revised, with the approval of the United States (U.S.) Navy and the United States 
Environmental Protection Aqency (U.S. EPA), to optimize system performance 
throughout the pilot scale program. The following documents are provided for the Soils 
Bioremediation Project and will be used in conjunction with each other: 

1. The approved Quality Assurance Project P/an (QAPP) For Pilot Scale 
Operations at the Soils Bioremediafion Facility, which addresses the 
quality assurance, sampling and analytical requirements of the 
bioremediation pilot scale operation. 

2. The approved Pilot Scale Operational P/an For Soils Bioremediafion 
Facility, which addresses the descriptions and requirements for operating 
the pilot scale bioremediation facility. 

NSWC Crane 
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3. The approved Pilot Scale Site Safety and Health Plan (SSHP), which is 
Appendix A to the Pilot 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., 

4. The approved Soil Erosion Control Plan for Bioremediation Facility, which 
addresses the erosion and sediment control measures for the 
Bioremediation Facility construction. 

The pilot scale operation is designed to verify scale-up factors, treatment performance 
and operating parameters from the bench scale treatability study performed by the 
U.S. Army Corps of Engineers, Waterways Experiment Station (WES). In addition to 
the WES recommendations, other manure (chicken), bulking agents and amendments 
(straw, corn stalks, and wood chips), and higher soil loadings will be used for 
operational performance enhancement. The successful data provided by the pilot 
scale operation will be used, in conjunction with the risk assessment values generated 
for NSWC Crane, to establish practical explosive contaminated soil cleanup goals for 
the full scale operation. 

SWMU 12114, Mine Fill A, has been selected as the source of contaminated soil for the 
pilot scale operation. This area has been selected due to its high concentrations of 
RDX, TNT, and concentrations of other explosives as described in Section 1.3 as well 
as its uninhibited access without impact of ongoing facility activities. 

1.2 PRIMARY OBJECTIVES 

- 

The objective of pilot scale testing at the Bioremediation Facility is to reduce, through 
composting, the explosive contaminant levels of affected soils to below health-based 
remediation goals and to meet the National Contingency Plan (NCP) criteria of 90% to 
99% reduction of toxicity and mobility (leachability). Pilot scale results will also be 
compared to risk assessment values generated for NSWC Crane. The successful pilot 
scale mixes shall be used to determine the full scale treatment operations. 

Preliminary Remedial Goals (PRGs) developed by Region 9 (U.S. EPA, 1996a) will be 
used as initial cleanup level targets for the pilot scale phase. Method reporting limits 
for each of the target constituents are provided by Southwest Laboratory of Oklahoma. 
The constituents of concern and remedial goals are shown in Table I-l. 

NSWC Crane 
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TABLE I-1 
REMEDIAL PERFORMANCE GOALS AND ACCEPTABLE REPORTING LIMITS 

-Pilot Scale Study 

Parameter Method Soil goal- Soil Acceptable Water Acceptable 
of industrial limit Reporting Limit Reporting Limit (ug/L) 

Analysis (mglkg) or TCLP 0w.M) (for blank analysis 
regulatory limit only) 

Total Metals (site-specific) 

Barium 6010 100,000a 0.5 5 

Cadmium 6010 850a 0.4 4 

Chromium 6010 450a 0.5 5 
(total) 

Lead 16010 1,oooa 0.3 3 

NSWC Crane 
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TABLE l-l 
REMEDIAL PERFORMANCE GOALS AND ACCEPTABLE REPORTING LIMITS 

- Pilot Scale Study 

Parameter Method Soil goal- Soil Acceptable Water Acceptable 
of industrial limit Reporting Limit Reporting Limit @g/L) 

Analysis (mglkg) or TCLP b&A (for blank analysis 
regulatory limit only) 

TCLP-metals (units: mg/L) 

ksenic 1311, 
6010 

5.0 mglL NIA 100 

3arium 1311, 100 N/A 5 
6010 

Chromium 1311, 5.0 N/A 5 
6010 

-cad 1311, 5.0 N/A 40 
6010 

tilehX~ 1311, 
I 

0.2 
I 

N/A 
7470 I 

1.5 

3elenium 1311, 1 .o N/A 100 
6010 

3ilver 1311, 5.0 N/A 5 
6010 

Volatile Organics (the following compounds were listedin Table 5-7 of the August 1992 EMR for 
Mine Fill A) 

Iichloro- 8240 18a 5 5 
nethane 
:methylene 
zhloride) 

ketone 8240 8,800a 10 10 

vlethyl ethyl 
;etone 

8240 27,OOOa 10 10 

vlethyl isobutyl 
tetone 

roluene 

(ylene (total) 

sopropanol 

8240 I 2,800a 
I 

10 
I 

10 

8240 880a 5 5 

8240 320a 5 5 

8015 NV 4 2,000 

8015 NV 4 2,000 

- 

I 

I 

I - 

,- 
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TABLE l-l 
REMEDIAL PERFORMANCE GOALS AND ACCEPTABLE REPORTING LIMITS 

-Pilot Scale Study 

Parameter Method Soil goal- Soil Acceptable Water Acceptable 
of industrial limit Reporting Limit Reporting Limit (ug/L) 

Analysis (mg/kg) or TCLP Ow~kg) (for blank analysis 
regulatory limit only) 

Methanol 8015 100,000a 4 2,000 

Naphtha 8015 “” 25 2,000 

TCLP-VOCs (regulated list) units: mg/L 

Benzene I I 6240 0.5 I N/A I 5 

ZrPaocoride 1 8240 I OS I N’A I 5 

Tetrachloro- 

Notes: 
1. Analytical methods listed above are SW-846 methods, unless otherwise indicated. 
2. All other parameters not listed here will be reported at standard PQLs (i.e. TOC. TKN. other 

VOCs. other explosives, disposal parameters) 
3. 

1. 
5. 

3. 
2. 
:. 
1. 
3. 

Parameter lists required to be reported per method per data collection task are provided in 
Table 1-5. 
NN = no value available 
N/A = not applicable 

Reference: EPA Region 9 Preliminary Remediation Goals, August 1, 1996 
Value for 1.3,5-Trinitrobenzene 
Value for dinitrotoluene mixture (see reference a). 
Value for 2-and 3-nitrotoluene. 
These reporting limits will be confirmed with the laboratory. 
Target parameter presumes collection of 3 isomers and applies most conservative available 
industrial PRG value to non resolved isomers. 
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- 

A performance goal of 30 mglkg for TNT and RDX will be used during the pilot scale as 
opposed to the industrial soil PRGs of 64 mglkg and 17 mglkg, respectively, and the 
residential soil PRGs of 15 mglkg and 4 mglkg, respectively. This level has been 
applied 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. The PRG established for soil cleanup at 
the Bangor facility was set at 30 mglkg for TNT, as this level corresponded to “lifetime 
excess cancer risks between IOE-5 and lOE-6 under CERCLA and is protective for 
non-carcinogenic effects” (U.S. EPA, 1993c). Other constituents’ goals have been 
reduced from the PRG level such as 2,4 and 2,6 DNT based on previous studies 
(U.S. EPA, 1996c). The rate of degradation for all constituents listed will be evaluated, 
and process and site specific performance goals developed for use in full scale 
operation using the successful pilot scale mix results. 

1.2.1 Performance Goals 

The site specific performance goals will be used as the primary remediation goals for 
the constituents of concern during the pilot scale operation, however, a secondary goal 
will be to provide data to evaluate the biological treatment efficiency based on the 
CERCLA remediation criteria for innovative treatment technologies. 

The constituents of concern and performance goals are shown in Table l-l. The 
performance goals are discussed in more detail in Section 1.4 of the approved Pilot 
Scale Biofacility QAPP. 

The PNCPj Preamble indicates 90% to 99% reduction of 
toxicity and mobility (leachability) as a guide for effective treatment. Previous studies 
have indicated that reductions in parent compounds and first series intermediate 
compounds were providing parallel reductions in toxicity and leachability based on 
combined chemical, toxicology and leachability data (U.S. EPA, 1996b). Therefore, a 
90% to 99% reduction in concentrations of contaminant compounds corresponds to a 
90% to 99% reduction in toxicity and leachability and meets the NCP treatment 
performance guideline for composting of TNT, RDX, and HMX. 

1.2.2 Process Goals 

The process parameters and their goals essential to successfuf’biodegradation of the 
explosive contaminants are listed in Table 1-2. These paramefers will be measured 
and monitored as described in Section 8.2 of this Operational Plan. It is essential that 
these goals are 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 goals are discussed in more detail in Section 8.0. 
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TABLE I-2 
PROCESS GOALS 

Process Parameter I Operating Goal 

Temperature 25 to 60 -‘c 

Moisture 40 to 60 % (MWHC)’ 

oxygen 5b20% 

1 Denotes Maximum Water Holding Capacity 

If Contractor personnel and equipment are available durinq the Pilot Scale 
Operation, thermophilic bacteria testinq shall be performed. The procedure is 
described in Appendix D. Field SOP 12.0 of this plan. If personnel and equipment 
are not available in a timelv manner, or additional fundinq is not available. this 
test will be delaved until the full scale operation instead. 

1.3 BACKGROUND 

Mine Fill A Soil. Mine Fill A is located in the west-central portion of NSWC situated 
along Highway H-l 7 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 ranged from nondetect to 15,300 mg/kg (RDX). TNT and HMX 
were reported as high as 3,790 mglkg and 1,340 mg/kg respectively. Soil samples 
were collected in 1985 around Buildings 153 and 158 with the highest concentrations of 
contaminants detected near Building 153 (Haliburton, 1992). The sample locations are 
depicted in Figure l-2 with the analytical results shown in Table l-3. Other sampling 
events indicated contaminants of concern in operational waste waters which are 
presently collected and pretreated prior to discharge to the site wastewater treatment 
system. 
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FIGURE 1-I 
SWMU 12114, MINE FILL A 
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TABLE 1-3 
LTS -MINE FILL A 

from northeast corner 

MFA-7/two feet 
southeast of static pole 
south of building 156. in 

1. Soil samples were collected from borings installed 20” below ground surface. Samples were 
analyzed for TNT, RDX and H Reference for data and locations found on Figure l-5 is Final RCRb. 1 
Facility hestigation Phase I, onmental Monitoring Report, Solid Waste Management Units 
#19/00, #08/l?, #12/f4 and# , Naval Surface Warfare Center, Crane Division, Crane, Indiana, 

Based on previous sampling data and locations, the area around Building 153 has 
been selected as the excavation site for the pilot scale operation. Building 158 soils 
will be used as an additional source in case sufficient so11 is not available near Building 
153. Aerial and ground photographs are provided in Appendix B for additional detail of 
the site. 

An estimated 200 cubic yards of explosive contaminated soil will be excavated at the 
Mine Fill A area and transported to the Bioremediation Facility for pilot scale compost 
testing. 
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1.4 BENCH-SCALE TREATABILITY RESULTS 

Bench-scale treatability testing on soil samples from ABG and Rockeye Munitions was 
performed by U.S. Army Corps of Engineers Waterways Experiment Station (WES). . 
The following information was extracted from two In-Progress Review (IPR) 
memorandums issued by U.S. Army Waterways Experiment Station (WES) dated 
May 18, 1995, (Preston, 1995a) October 3, 1995, (Preston, 1995b) respectively, and 
from the final draft report Bench Compost lmplementafion at Naval Surface Warfare 
Center Crane undated (Preston, 1996). The results of this treatability study are, in part, 
the basis for the recipes and process parameter control points to be used in the pilot 
and full scale tests. 

The NSWC Crane Bench Scale Compost Testing was organized into three phases: (I) 
initial planning and initiation, (II) respirometric testing, and (Ill) adiabatic bench scale 
testing. 

1.4.1 Phase I 

The activities for this phase included the initial planning and initiation of the project, 
collection of soil samples from the contaminated sites, discussion of the project with 
regulators, and a survey of locally available agriculture products. 

1.4.2 Phase II 

Eight compost mixtures were selected for examination using respirometric screening 
techniques as a method for initial screening. The goals of the experimentation were 
analogous to those outlined in Guide for Conducting Treatability Studies Under 
CERCLA, lnterim Guidance (EPAkXYR-93/519a) for the remedy screening study tier. 
In this case, however, the specific objective was to use the data to suggest two 
compost mixes for larger scale bench examination that would confirm remedy screening 
and selection. The two final mixtures were 1) swine manure and paper waste and 2) 
alfalfa and cow manure. 

1.4.3 Phase Ill 

The swine manure and paper waste mixture was rejected due to poor consistency and 
mixing difficulty. The cow manure and alfalfa mixture (Mix #7) was composted within a 
reactor for 35 days with analysis results as indicated in Table l-4. 
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TABLE I-4 
MIX #7 BENCH-SCALE TEST RESULTS 

Initial Concentration 1%Day Concentration 3%Day Concentration 
Contaminant (mg/kg) (mg/kg) (mglkg) 

HMX 4.817 NR 4,658 

RDX 192.83 c10.0 0.70’ 

TNT 179.67 ~2.5 1.18’ 

2A-DNT 142.67 1.75 4.22 

4A-DNT 209.5 14.6 12.39 

1. Estimated. Actual concentration was below the calibration limit of the analytical equipment. 
2. Initial concentrations of TNB, DNB. 2,6-DNT and 2.4-DNT were all below 2.6 mglkg. Initial 

concentration of tetryl was below 6.5 mg/kg. 
3. Reference for data: Bench Compost Implementation at Naval Surface Warfare Center 

crane mras+tnn lOQR\ 

Other operational information included; 

. Mixture - 

. Mixing - 

. Moisture - 

. TVS - 

. TKN - 

. C:N Ratio - 

. PH 

20% soil, 
40% cow manure, and 
40% alfalfa (by volume). 

Daily. 

49.0% initially, 
47.2% on day 15, and 
44.9% on day 35. 

30.0% at day 0, 
21.8% at day 15, and 
21.1% at day 35. 

Initial Total Kjeldahl Nitrogen value was 2327 mglkg 

Initial Carbon to Nitrogen ratio was 358:l. 

pItwas 6.73 initially, 
8.74 at day 15, and 
7.78 at day 35. 
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Analysis indicates reductions of 99.6%, 99.3%, 97.0% and.94.1% for RDX, TNT, 2A- 
DNT, and 4A-DNT, respectively. Note the increase in 2A-DNT from the 15 day 
concentration to the 35 day concentration. This is due to the generation of daughter 
products during the reduction/degradation of the parent compound. The transformatioo 
of daughter products as well as the primary compounds will be monitored throughout 
the pilot scale process as described in Section 8.0 of this plan. Only a 159 mglkg 
reduction in HMX was observed;; 

The U.S. Navy performed some clean soil compost pile testinq and a Dewars Test 
to evaluate other mix recipes. Based on the results of these two proqrams. the 
final mixes selected and discussed in Section 8.0 were chosen. Table I-5 lists 
the Dewar Recipes Tested. The pilot scale goals are discussed in Section 1.2 and 
contingency plans are discussed in Section 8.2. 
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TABLE 1-5 
DEWAR RECIPES 

lix # 

1 

2 

3 

4 

5 

Amendment Volume % Volume in Volume in ml 
ounces 

Cow Manure 19.00 24 710 

Straw 56.00 72 2129 

Soil 25.00 32 946 

Chicken 3.20 4 118 
Manure 

Straw 71.80 92 2721 

Soil 25.00 32 946 

POTW Sludge 25.00 32 946 

Alfalfa 25.00 32 946 

Sawdust 12.50 16 473 

Wood Chips 12.50 16 473 

Soil 25.00 32 946 

Chicken 35.00 45 1331 
Manure 

Wood Chips 40.00 51 1508 

Soil 25.00 32 946 

Cow Manure 4.50 6 170 

Chicken 1.00 1 38 
Manure 

Straw 69.50 89 2631 

Soil 25.00 32 946 

- 

- 

- 
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rlix # 

6 

7 

8 

9 

TABLE I-5 CONTINUED 
DEWAR RECIPES 

Amendment Volume % Volume in 
ounces 

Cow Manure 25.00 32 

Chicken 15.00 19 
Manure 

Wood Chips 35.00 45 

Soil 25.00 32 

Cow Manure 12.00 15 

Alfalfa 7.50 IO 

Straw 48.00 61 

Wood Chips 7.50 IO 

Soil 25.00 32 

Cow Manure 25.00 32 

Alfalfa 25.00 32 

Wood Chips 25.00 32 

Soil 25.00 32 

Turkey 25.00 32 
Manure 

Alfalfa 25.00 32 

Wood Chips 25.00 32 

Soil 25.00 32 

Volume in ml 

946 

568 

1325 

946 

454 

284 

1817 

284 

946 

946 

946 

946 

946 

946 

946 

946 

946 
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lix # 

10 

11 

12 

13 

14 

- 

TABLE I-5 CONTINUED 
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2.0 
REGULATORY COMPLIANCE 

l 

2.1 CONTAMINATED MEDIA CLASSIFICATION 

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

Data obtained from in situ samples of the Mine Fill A excavation areas indicate that the 
contaminated media does not contain 40 CFR 261 Appendix VIII hazardous 
constituents above the characteristic reactivity threshold as determined in 40 CFR 
261.23. Kristoff (1987) evaluated contaminated media which contain reactive nitrated 
aromatics, and indicated that reactivity was not observable if the reactive constituents 
were present below 10 % (100,000 mglkg) concentrations. 

It is expected from in-situ soil analysis that once the soil is excavated and mixed within 
the truck, prior to treatment, the soil will be non-reactive and a non-hazardous waste. 
Upon treatment at the bioremediation facility, the hazardous constituents will be treated 
from the soil, and the material handled will be a contaminated media. Therefore, at 
treatment completion, it is anticipated that the material will be considered a soil again. 
If at any point during the remediation activity the generation of hazardous waste is 
anticipated, the activities will stop in that area being excavated and permits will be 
sought for the treatment of hazardous waste. 

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

2.2 STORM WATER DISCHARGE 

The NSWC Crane personnel have obtained a storm water discharge permit, 
(NSWC, 1997) under 327 IAC 15; National Pollution Discharqe Elimination System 
/NPDESl General Permit Rule Program, which amends the existing permit to include 
discharge levels for the Bioremediation Facility storm water collection system. MK will 
conduct operations in compliance with the permit specifications. The storm water 
diversion and retention controls for the Bioremediation Facility are described in 
Sections 5.6 and 7.3.3 of this plan. Additional details on sampling procedures and 
analytical methodologies for storm water discharge are provided in the Pilot Scale 
Biofacility QAPP, Section 4.3. 

- 
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2.3 LANDFILL PERMITTING 

An application for a Minor Modification to the existing landfill permit will be submitted by 
NSWC Crane personnel to the Indiana Department of Environmental Manaaement 
(IDEM). This modification is required to obtain approval for using finished compost 
material as a landfill daily cover material. Analytical data from the successful pilot 
scale testing will provide the necessary data for these permits. 

Any pile that fails to meet the performance goals will be retreated until the performance 
goals are met, prior to any application as a daily cover material. Successfully treated 
piles will be stored in the bioremediation facility buildings until the State landfill 
permitting is approved. 

2.4 EXCAVATION PERMITTING 

An Excavation and Trenchinq Permit is required for soil excavation in the Mine Fill A 
area and will include a statement of clearance for safe access based on the removal or 
absence of unexploded ordnance in the work zone. This permit will be obtained from 
the Public Works Officer and is valid for thirty days. Additional details on excavation 
permitting is provided in Section 6.2 of this plan. 

2.5 SPECIFICATIONS, CODES, AND STANDARDS 

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

. 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 
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. U.S. Environmental Protection Agency 

40 CFR 257, Criteria for Classification of Solid Waste Disposal Facilities, 
and Practices 

40 CFR 261, Identification and Listing of Hazardous Waste 

40 CFR 262, Standards Applicable To Generators Of Hazardous Waste 

40 CFR 264, Subpart S Corrective Action 

40 CFR 300, National Oil and Hazardous Substance Contingency Plan 

. U. S. Department of Transportation 

49 CFR 172, Hazardous Materials Table, Special Provisions, Hazardous 
Materials Communications, Emergency Response Information, and 
Training Requirements. This part describes requirements for completing 
shipping papers; marking, labeling, and placarding; training; and 
emergency response. 

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

. 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 Environmental Safety Board explosive safety 
standard for construction equipment. 
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3.0 
PROJECT ORGANIZATION 

l 

The project team organization for this remedial action is shown in Figure 3-l. The 
responsibilities of each team member are listed in Table 3-l. 

The team is structured to provide the necessary operations personnel and scientific 
oversight in the execution of this work. 

.- 
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PM0 
Field Operation Mgr. U.S. EPA Region 5 

Representative 
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TABLE 3-l 
PROJECT RESPONSIBILITIES 

TEAM MEMBERS RESPONSIBILITIES 

NAVFACENGCOM 
Southern Division 
Restoration Project 
Manager (RPM) 

Overview of project execution and coordination between Contractor, NSWC 
Crane, U.S. EPA, and other agencies. 

Program Management Overall responsibility for all cleanup measures at all sites in the Southern 
Office (PMO) Division of the Naval Facilities Engineering Command under Contract No. 

N62467-93-D-1106. The PM0 is the point of contact for Southern Division. 

U.S. EPA Region 5 Responsible for overview of all site activities to assure compliance with 
RCRA Project RCRA. RPC shall review and approve all phases of remedial activities 
Coordinator (RPC) including work plans, construction design, equipment, analytical reSUlts, etc.. 

NSWC Environmental Responsible for monitoring contractor performance for compliance with 
Protection Department RCRA, the RCRA Corrective Action Part B Permit, and other environmental 
(EPD) Environmental regulations as they apply to the approved Interim Measures Work Plans. In 
Construction absence of NTR and in an environmental emergency, the ECR shall provide 
Representative (ECR) direction to Contractor and provide notification to appropriate parties. 

NSWC Resident Southern Division’s on-site representative and is the liaison between NSWC 
Officer In Charge of officials, the U.S. EPA, and the Project Manager for the SWMUs at NSWC 
Construction (ROICC) Crane. 

Project Manager (PM) Reports to the Field Operations Manager from the PMO. Overall 
responsibility for implementing this Operational Plan and all other project 
activities. The PM will control all on-site forces to ensure completion of 
project tasks. 
- Single point of contact for U.S. Navy and U.S. 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. 
- Overall responsibility for cost, schedule control, safety, and quality. 

Site Superintendent - 
Operations Manager 

Reports to the PM and has primary responsibility for the coordination and 
control of all field activities to ensure that all tasks included in this 

PM) Operational Plan are completed. 
* Coordinates the activities of all field operations personnel. 
* Provides daily reports to the PM on the status of Reid operation activities, 
* Responsible for equipment maintenance, procurement of amendments, 

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

direct supervision of operators, drivers, laborers, and the ES. 

Engineering Manager 
(EMI 

Reports to the PM and has primary responsibility for finalizing the operations 
plans, provides construction support. and oversight of engineering and 
scientific activities. 
- Acts as the MK representative at the RAB presentations, 
* Acts as the MK site communications officer 
* Provides technical direction to the engineehng and science staff, 
* Provides oversight and coordination of the preparation of technical 

documents. 
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TEAM MEMBERS 

Science Manager (SM) 

Reaulatow Specialist 
i&a 

Environmental 
Specialist (ES) 

Project Controls 

Project Engineer (PE) 
(Cleveland) 

Enqineerina Support 
Staff 

TABLE 3-1 
PROJECT RESPONSIBILITIES 

RESPONSIBILITIES 

Reports to the EM and has primary responsibility for oversight of the science 
activities on site including regulatory support, data collection and analysis, 
and data reporting. 
- Provides scientific analysis of data, 
- Provides technical direction to the ES and Technicians, 
- Provides technical direction to the OM. 

Reports to Science Manauer with primary responsibilitv to determine 
reuufatory resuirements and establish methods for Contractor 
compliance with Navy EPD reauirements. 
- Review reaulations for applicabilitv to protect. 
- Review proiect modifications for applicable requlations 

Reports to the OM and will receive technical direction from the SM. Specific 
responsibilities include: 
- Supervises the activities of the technical staff relative to data collection, 

sampling, and process control. 
- Coordinates with the Site Superintendent to ensure that activities are 

properly coordinated for facility operation. 
- Coordinates the activities of the support staff and provides project status 

reports to the SM. 
* Maintains project records of all monitoring and analysis and prepares 

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. 

Reports to the PM with primary responsibilities of tracking of all cost and 
scheduling for the NSWC Crane Project. 
* Responsible for cost collection and reoortina 
. Responsible for schedule development, ma%tenance, and reporting. 

Reports to the EM with primary responsibilities of coordinating the 
engineering effort in support of field activities. 
* Assign Cleveland based resources as required for the completion of all 

project plans and documents. 
- Prdvide’engineertng support for geld activities as required. 

Technical staff reportina to the Proiect Enoineer with specific task 
responsibilities as necessary to allow the Proiect Encfineer to fulfill his 
responsibilities. 
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TABLE 3-I 
PROJECT RESPONSIBILITIES 

TEAMMEMBERS RESPONSIBILITIES 

Site Safety and Health Reports to the PM0 with field reporting to the OM. Implements and ensures 
Officer (SSHO) compliance with the Task-Specific Site Safety and Health Plan (SSHP). 

Tracks and reports on safety-related matters. 
. Responsible for the control and elimination of existing and potential 

industrial hazards. 
. Implements and executes personnel surveillance program to ensure 

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

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

. 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. 
- Stops work when necessary to ensure the safety of personnel and to 

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

reports presenting the air quality results to the U.S. Navy. 

Site Quality Control 
Officer (SQCO) 

Reports to the PM0 and with field reporting to the SM. The SQCO has 
primary responsibility for verifying a consistently high level of quality for the 
project. 
- Reviews and checks all documents, reports, and testing results. 
- Coordinates with the PM, ES, and OM on all facility operations. 
- Provides surveillance of all field operation activities to ensure compliance 

with this Operational 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. 

Office Engineer 

Secretary 

Reports to the PM with primary responsrbrlrtres to support all subcontract 
administration for the project. 
- lniciates change orders and change order negotiations, 
* order and expedite all field purchased items, 5 

Reports to Office Engineer and is responsible for receiving in-coming 
telephone calls and correspondence, maintaining project files, and general 
clerical duties. 
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TABLE 3-1 
PROJECT RESPONSIBILITIES 

TEAM MEMBERS 

Environmental 
Technician 

RESPONSIBILITIES 

Reports to the Environmental Specialist and is responsible for assisting the 
ES in the collection of samples and data. 
. Assists in maintaining project records of all monitoring and analysis and 

prepares technical reports presenting the results of the monitoring, 
analysis, and facility operational performance. 

. Responsible for data and sample collection, field screening analysis, and 
preparation of samples for shipment. 

. Operates 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. 

Backhoe Operator Reports to the OM and is responsible for operation of the backhoe/loader for 
excavation of contaminated material to be processed, placement of backfill, 
and on occasion will operate the windrow turner and tractor/loader. 

Center-Pivot 
Loaderflractorl 
Skid Steer 
Loader/Screener 
Operators 

Reports to the OM and is responsible for operation of the center-pivot loader, 
farm tractor and the skid steer loader for; 
. Loading operations of the amendment grinder-mixer, 
* Cleanup and windrow forming during loading and windrow turning 

operations, 
. Assist in loading finished compost into the live-bottom trailers, 
. Operate the windrow turner machine as required. 
. Loading operations of the amendment grinder-mixer. 
- ODerate 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 landfill. 

Laborers Reports to the OM or the designated operator/foreman and is responsible 
for; 
. Decontamination of equipment at the excavation site. 
* Segregation of reject materials from screener, i.e., rocks, metal, wood, 

etc.. 
. Operation of the vehicle decontamination facility at the Biofacility 
* General site cleanup and maintenance of Biofacility area, sumps, and 

ponds. 

Note: See Section 3.0 of the Task-Specific Site Safety and Health Plan for names and contact. 
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Figure 4-1 shows the proposed schedule for loading multiple piles for the various 
mixtures to be processed during the pilot scale operation. The quantities and time l 

periods may be altered slightly during the pilot phase based on the optimization of 
amendment selections and mixture ratios. 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. 

The total lenqth of time anticipated for the pilot scale test clean soil compostinq 
is for 30 davs. and contaminated soil compostinq is for 60 days after that. If a 
contaminated soil pile reaches all the performance qoals before that date, the pile 
may be considered successful in a shorter time oeriod. 
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BIOREMEDIATION F&ITv DESCRIPTION 

. 

The following descriptions are supported by design drawings and technical 
specifications provided in the approved Bioremediation Facility Interim Measures (IM) 
Work Plan and Task-Specific SSHP. 

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

Three 70 feet wide by 300 feet 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, and 

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

5.1 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-l 00 of Appendix C and as amended in 
the approved plans. The compost 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 composting 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 underground 
water line and an emergency eye wash station. Ventilation is provided for each 
compost building. 

The area surrounding the compost buildings is provided with asphalt paving coated 
with an approved sealant to prevent contaminant migration. The outer perimeter of the 
paved surface has a six-inch high asphalt curb for run-on and run-off control. The 
compost building area paved surface slopes to the southwestern edge of this area 

- where a storm water storage/retention pond is located. 
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5.2 AMENDMENT STORAGE AREA 

The amendment storage area is located in the southeast section of the Bioremediation 
Facility as shown on drawing G-100 in Appendix C, and is used to store bulking agents 
and manure amendments. The amendment storage/work area is surfaced with asphafi 
paving and coated with an approved sealant to prevent contaminant migration. The 
outer perimeter of the paved surface has a six-inch high asphalt curb for run-on and 
run-off control. The amendment storage/work area paved surface slopes to the 
southern edge of this area where a second storm water storage/retention pond is 
located. If amendments are showina sians of being too fluid, caulkina or other 
material will be placed below the blocks to act as a water stoD and to minimize 
water run-off from one section to another. No POTW sludqe shall be stored at the 
amendment storaqe area. 

The amendment storage area has multiple temporary bins for storing the amendment 
materials used in the composting operation. The bin side walls are constructed of 
precast concrete interlocking blocks which can be adjusted as required to 
accommodate different storage configurations. All stockpiles are to be covered for 
protection from wind and rain. The covers are to be placed in a manner that 
directs clean storm water away from the storaae area. The covers are to be made 
of reinforced plastic of sufficient strenqth (10 to 20 mil plastic) to withstand 
tvpical weather conditions and frequent handlinct. The covers are to be held in 
position with a sufficient number of sand bass to keep them in place durinq a 
stronu wind. Efforts will be made to avoid Duncturinq the covers when placinq 
the sand baas. The stockpiles will be covered at the end of every dav. 

A 500-gallon capacity diesel fuel storage tank and containment pad is located on the 
north central edge of the amendment storage/work 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 drain pipe and a lockable valve for storm water discharge. 
The fuel dispenser also has a lockinq device. 

5.3 AMENDMENT HAUL ROAD AREA 

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

5.4 EQUIPMENT AND PERSONNEL DECONTAMINATION AREA 

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. After washing, the equipment will be visually inspected, and recleaned if 
necessary, until no visual signs of residual soil remain. 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 
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wash is located on the east side of the truck wash to allow personnel to cleanse 
their boots prior to moving to the trailers. All decontamination fluids collected in the 
sump will be containerized and used for initial compost moisture adjustment or sampled 
for disposal requirements. The sanitary sewer line from the toilet room is routed to a 
pump/lift station 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 northern end of the 
trailer serves as a lunch/conference room. The sanitary sewer line is routed to the 
pump/lift station in the office/laboratory area. 

5.5 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 parking area with parking logs for 24 vehicle capacity. 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 regraded 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 8.0. 

5.6 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 basins sized to store rainfall from a IO-year, 24-hour storm are 
constructed inside the Bioremediation Facility, The discharqe pipes for both ponds 
are controlled with a lockinq device. They allow 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 requirements. Water not meeting off-site discharge requirements will either 
be recycled in the soil treatment area for initial compost moisture adjustment or 
transported to one of the water treatment facilities located at Mine Fill A and Rockeye. 
Enough retention capacity will be maintained to allow for unexpected rainfall events. 
Evaporation will be the preferred method of decreasing retention pond volumes, but 
analyses of retained water shall be kept current so that water may be discharged when 
needed. An NPDES discharge permit modification (NSWC, 1997) has been obtained 
for discharge to the local drainage swales and discharge into the water treatment 
facilities. 
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6.0 
PILOT SCALE OPERATION 

Pilot scale tests shall be performed prior to full scale operations, which is dependant . 
upon successful pilot scale test results. It is planned that the pilot-scale tests will 
examine variations in compost mix by using eight m separate, short windrows of 
approximately 60 cubic yards each (20 to 25 feet long). One pilot scale test mix design 
is based on the final results of the bench scale studies. Other amendment mixes will 
be partially derived from previous successful operations of cornposting explosive 
contaminated soil. The U.S.Navv and the U.S. EPA will meet after the clean soil 
portion of the test is complete and decide on the final selection of mixes. based 
on the clean soil results, that will be used in the contaminated soil portion of the 
test. One pilot scale test mix design is based on the final results of the bench scale 
studies. Other amendment mixes will be partially derived from previous successful 
operations of cornposting explosive contaminated soil. 

The pilot scale test treating explosive contaminated soils shall last 60 davs. If a 
pile meets the performance qoals, the U.S. Navv. in coordination with the 
U.S. EPA, may decide to end the treatment process sooner for that particular 
successful pile. Prior to pilot scale testing with explosives contaminated soil, all 
operations and mix designs will first be tested using clean soil from the on-site borrow 
source for a 30 dav test period. All activities will be performed simulating a 
contaminated soil operation with the exception of the laboratory analysis and some of 
the excavation site activities. In addition to testing the basic batch design parameters 
and scale-up factors, the pilot scale test will allow operations to field-check many of the 
procedures presented in this Operational Plan prior to any full scale operations. The 
pilot test will be used to check material handling methods, windrow formation, and other 
operating procedures, in preparation, for the full scale operation. The proposed site- 
specific process goals as well as the NCP treatment efficiency goals are discussed in 
Section 1.2 of this plan. If the pilot scale tests fail and no mix meets the performance 
goals, the U.S. EPA Region 5 RCRA Proiect Coordinator shall be notified and new 
bench scale testing will be required. 

The Bioremediatiqn Facility operation process flows are illustrated on drawings 4324 
0009-01-A, -B, and -C in Appendix C. Drawing 01-A illustrates the main composting 
processes while drawings 01-B and 01-C illustrate wastewater disposition and 
excavatton site processes, respectively. 

The pilot scale cornposting operation consists of eight major steps to be performed for 
each windrow. The sequence of steps is listed below and is described in detail in the 
following subsections. 

1. Receive and store amendments. 

2. Load amendments into grinder/mixer, 

3. Load amendment blend into windrow 

- 

. . 
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4. Excavate, screen, and transport soil to Biofacility. 

5. Load soil received from excavation into windrow, 

6. Add moisture (if necessary) and turn/mix windrow. . 

7. Continue daily turning and monitoring of parameters until treatment goats are 
met. 

6. Unload windrow and transport soil/compost to the interim storage building at 
the Bioremediation Facility. 

6.1 RECIPE SELECTION 

The mixes for use in the pilot-scale testing are made up of 25 percent soil and a 
combination of amendments consisting of cow manure, chicken manure, turkey 
manure, POTW sludge, alfalfa, and potato sludge, and bulking materials consisting of 
straw, eom+&s, sawdust, and wood chips, The final recipe selection is based on 
results from the Dewar Testing. Recipe percentages are specified by volume and 
are listed in Table 6-l and Table 6-la. 

The amendment/soil quantities will vary depending on the recipe; however, the volume 
ratios of soil to amendments will be maintained. 7 

tlloe&ng Final Mix 1 (shown above) is the same 
as Dewar Recipe Mix 3 (refer to the end of Section 1 of this plan). Final Mix 2 
(shown above) is the same as Dewar Recipe Mix 4. Final Mix 3 (shown above) is 
the same as Dewar Recipe Mix 9. Final Mix 4 (shown above) is the same as 
Dewar Recipe Mix 10. which simulates the successful recipe from the Umatilla 
Armv Depot (UMAD) pilot and full scale test results. Final Mix 5 (shown above) is 
the same as Final Mix 4 accept the type of manure is chanqed, in order to see if 
turkev performs better than the cow and chicken mix. Final Mix 6 (shown above) 
is similar to Final Mix 5. but the ratio of alfalfa is reduced and the ratio of potato 
waste is increased to try and see if cost savinqs of the amendment tvpes will 
affect the performance or not, also the sawdust is cut in half and wood chips 
added to add more aeration potential and reduce cost. These final mixes were 
selected in coordination of both the U.S. Navv and the lJ.S. :EPA. The resulting 
disposal of “treated soil” from the Final Mix 1 will need to be coordinated 
between the U.S. Navv, the U.S. EPA, and the IDEM, since the POTW sludqe is 
currently beinq land treated on-site throuqh a State approved permit. 

- 
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1. Assumes 0% Nitrogen or Carbon content in soil. 
2. Manures contain no “bedding” (straw) and a maximum of 1% other natural materials such as II 
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TABLE 6-l a 
FINAL PILOT SCALE WINDROW RECIPES (continued) 

THE SUCCESSFULLEAN SOIL TEST FROM THESE THREE MIXES WILL GO ON TO 
CONTAMINATED SOIL TESTING 

Blend] Ingredient (l)IjI: Ingredient rEGc- 

Chicken Manure 3.20 % Chicken Manure 15.00 % 

#7A Straw 71 20 % #78 Straw 60.00 % 

Soil 25.00 % Soil 25.00 % 

Chicken Manure 10.00 % 

#7C Potato Waste 10.00 % 

Straw 55.00 Q/o 

Soil 25.00 % 

1. Assumes 0% Nitrogen or Carbon content in soil. 
2. Manures contain no “bedding” (straw) and a maximum of 1% other natural materials such as 

Mix 1 containinq the POTW sludqe will beqin treatment on Dav 15 of the clean 
soil test period. This will qive the U.S. Navv the opportunitv to meet the solids 
content limits established in this plan. The U.S. Navv shall either complete 15 or 
30 davs of testinq this mix on clean soil. This may extent the period of time 
between the clean and contaminated soil testinq periods. 

Mix 7A (the same ratio as Dewar Test Mix 2) is based on performance durinq a 
previous clean soil test performed by the U.S. Navy. Mix 7A will not be tested 
durinq the clean soil portion of this test. Results from the previous test shall be 
used for the final Mix 7 selected for the contaminated soil portion of the test. Mix 
7B increases the chicken percentaqe to trv and obtain better deqradation results 
than the Dewar Test results. Mix 7C adds potato waste as a needed nutrient 
source and brims in characteristics of the Umatilla work. Straw is beinq used 
instead of alfalfa and wood chips to see if costs can be reduced. The 
consistencv of the potato waste will need to be carefully watched since sawdust 
is not beinq used as an absorbent. Straw is beinq relied on for that function also. 
Mixes 78 and 7C shall be tried in the clean soil portion of the test. The results of 
Mixes 7A, B, and C will be compared for the best performance and the final Mix 7 
for contaminated soil will be selected from the qroup. with confirmation from the 
U.S. Navv and the U.S. EPA that any of those mixes can continue into the second 
phase. 

- 

- 
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Prior to any contaminated soil testing. all eauipment will be varied for compliance 
with the Hazardous Analvsis recommendations to make sure there are no 
potential explosives hazards prior to handlino of explosive contaminated soil. 

Each of the amendments serves a specific purpose (Foster Wheeler, 1996): l 

Potato waste provides a source of carbohvdrates and is the primarv food 
source for the microbes; 

Manure is a source of nutrients and oraanic material. which can 
compliment the potato waste. 

Wood chips, sawdust, and straw are primarilv added for bulk and 
absorption, to ensure the porositvlpermeabilitv of the soil to increase 
oxvoen flow throuoh the pile. 

The “food value” for most microbes is low: and the alfalfa adds some 
nutrients and, like the wood chips, is primarilv used for bulk. 

-. 

A spreadsheet chart usinq the final recipes has been developed and will be 
maintained by the Project Manager in the field office at NSWC Crane. The 
spreadsheet and its use are described in Field SOP 4.0 in Appendix D. input to the 
spreadsheet will be made based on carbon and nitrogen content of the raw materials 
received, which may vary from shipment to shipment. By updating the spreadsheet as 
each mix is produced, the estimated carbon to nitrogen ratio, mix density, and mix unit 
cost in dollars per cubic yard can be readily calculated. 

The performance goals and process goals will be monitored for successful 
achievement as discussed in Section 1.2. Selected mixes which exhibit rapid initial 
degradation of explosives, i.e., greater than 50% in ten days, may be considered for 
testing with a 30% soil loading at a later date, as aoreed upon bv the U.S. Navv and 
the U.S. EPA. Upon completion of the initial pilot scale test, the successful mixes 
meeting the performance goals may be tested at a 30% soil loading at a later date in a 
second pilot test or during the full scale operation. 

6.2 SOIL EXCAVATION, SCREENING, AND SITE RESTORATION 

The first phase of the pilot scale test will utilize clean soil from the approved NSWC 
on-site borrow area. Clean soil will be excavated, screened, and transported to the 
Bioremediation Facility simulating a contaminated soil operation. However, in order to 
be cost effective, a complete Soil Excavation Plan has not been developed for the 
clean soil excavation activities. 

Prior 10 initiating any excavating at Mine Fill A, an Excavation and Trenching Permit will 
be required and will include a statement of clearance for safe access based on the 
removal or absence of unexploded ordnance in the work zone. The PM will be 
responsible for obtaining this permit through the Public Works Department, Building 
2516. Prior to mobilization of excavation equipment, all areas of excavation, work 
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configuration, the Exclusion Zone (EZ), Contamination Reduction Zone (CRZ), Support 
Zone (SZ), soil screener location, stockpile area, etc. shall be established in the field 
and clearly identified as described in the Soils Excavation Plan (Appendix E). 

6.2.1 Soil Excavation 
. 

Soil excavation will begin at SWMU #12/14, Mine Fill A, and be performed by a 
backhoe/loader and a steer skid loader (Bobcat) as described in the Soils Excavation 
Plan in Appendix E. The areas of excavation are depicted in Figure 6-1, near Buildings 
153 and 158. Previous analytical results indicate high levels of TNT and RDX near the 
vehicle turnaround area north of Building 153 as discussed in Section 1.3 of this plan. 
A second area west of Building 158 has been identified as an additional contaminated 
soil source to insure excavation of 200 cubic yards of soil for the pilot scale operation. 

Analytical results show elevated levels of TNT and RDX in the area west of Building 
158. Additional details are provided in Appendix B, Photographs, and Appendix E, Soils 
Excavation Plan drawings. In areas of shallow bedrock, excavation will stop upon 
bedrock contact. 

Areas under excavation will be identified and barricaded for personnel protection as 
described in the SSHP (Appendix A). Upon completion of each dav’s excavation, 
the The area will be sampled and backfilled to avoid leaving open excavations, during 
periods of predicted precipitation. During daily operations, open excavations will be 
covered during periods of precipitation to prevent contact waters from forming. The 
areas of excavation will be identified based on analytical results from explosives 
testing, as described in Section 9.3. 

6.2.2 Soil Screening 

Contaminated soil will be screened at the excavation site to remove oversized material 
(1%” or larger) from the soil prior to transport to the Bioremediation Facility for pilot 
scale composting. The excavated soil will be loaded into the soil screening equipment 
using the backhoe/loader. The screening will be performed using a screen with a 
minimum 50 ton/hr capacity. The screen will be 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 SOP 7.0 in Appendix D. 

After screening, the fines shall be dropped from the fines stacking conveyor into a lined 
stockpile area, or directly into a truck bed for transport to the Bioremediation Facility in 
covered live-bottom semi-tractor trailers, Stockpiled material (coarse fractions) will be 
placed on a lined and bermed area and will be covered during periods of precipitation. 

The oversized material that is screened out shall be separated, i.e., rocks, wood waste, 
and soil clods. The soil clods shall be spread out within the EZ in a four to six inch 
thick layer, on a planned excavation area which is lined and bermed, and allowed to dry 
Sufficiently prior to pulverizing by the excavating equipment as described in the Soils - 

Excavation Plan in Appendix E. The soil shall then be cycled through the screener 
again. 
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Wood wastes, such as tree roots, lumber pieces etc., will be stockpiled in a covered, 
lined, and bermed area for use as a bulking material for future operations. The rocks 
will be rinsed on the decontamination pad and used as natural fill material. Visual 
examination and rinse water samples, tested for explosives using laboratory analysis, 
will be used for verification of rock decontamination, The rinse water will be collected l 

and transported to the Bioremediation Facility for use as process water during initial 
compost windrow formation. Should other materials be found during the excavation 
activities, the Contractor shall notify the U.S. Navy for disposition. All excavation, truck 
and rock decontamination, stockpiling and sorting will be performed in approved areas 
as described in the Soils Excavation Plan in Appendix E. 

Post-excavation soil samples will be collected and their locations recorded. This 
sampling is further described in Section 4.5 of the Pilot Scale Biofacility QAPP. 

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 6-2 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). The speed limit is 35 MPH at this 
location. 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. 

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 sampled, and then: used to moisten the initial compost at the 
Bioremediation Facility; m disposed at the on-site sewage treatment plant; pi disposed 
at the Mine Fill A treatment facility; or &ispe& disposed of usinq a method 
approved by the U.S. Navy EPD Representative. 

6.2.3 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 
excavation will be backfilled to grade with non-contaminated fill from an on-site borrow 
source at the end of the excavation period, or at the end of each day during periods of 
predicted precipitation. 

- 
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Backfilled areas will be covered with a minimum of three inches of topsoil (defined as 
having a minimum of 5% organic matter, which may include the clean soil compost 
material), seeded with native grasses, fertilized, and watered. Erosion control 
measures will be maintained until the growth of grasses is sufficient to prevent erOSiOn. 

Additional details on backfilling and restoration activities are provided in the Soils l 

Excavation Plan in Appendix E. 

Should the area of contaminated soil require excavation beyond the volume needed for 
the pilot scale tests, additional soil excavation and confirmation sampling will take 
place during the full scale operation. 

6.3 AMENDMENT SUPPLY AND STORAGE 

The amendments shall be brought on-site by way of the amendment haul road and 
stored in the asphalt-paved amendment storage bins as illustrated on drawing P-l 00 in 
Appendix C All amendment suppliers will be identified in the Record of Recipe form, 
Field Standard Operatinq Procedure (SOP] 4.0 in Appendix D. 

6.3.1 Manure (cow. turkev. chicken) 

Cow Manure 

The primary amendment suppler transporter is: Dayhoff Farms, located in 
Lvons, Indiana. (cow manure, turkev manure, chicken manure, alfalfa hay and 
straw). 

The cow manure comes from Lueken Dairv, located in Birdseve. Indiana. The 
cows are Holstein milk animals. Their diet consists of alfalfa, qrain. and 
grain by-products. The sutmlier is a free-stall dairy and is supplies 
essentially pure manure (i.e., free of bedding material). This manure has been 
processed through a separator to remove most free liquid leaving the cow 
manure at approximately 79% moisture. 

Chicken Manure 

The chicken manure comes Wabash Vallev Produce, located in Dubois, 
Indiana. The chickens are fromlayer ~~J~JIJ hens up to 80 weeks old. Their 
diet consists of qrain, qrain bv-products, and calcium. The manure 
contains no bedding, and contains approximately 1% feathers, eggs or other 
natural impurities. It is also free of bedding material. 

Turkev Manure 

The turkev manure comes from D. Benham. a Purdue Farms turkev qrower, 
located in Lvons. Indiana. The turkeys are hens, 6-14 weeks old. Their diet 
consists of qrain, qrain bv-products, meat bv-products, fish by-products, 
calcium, phosphorus. salt. trace minerals, animal and veqetable fat. anti- 
oxidants. metholnine. and Ivsine. The manure contains a beddinq material 
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6.3.2 POTW Sludqe 

The POTW sludge comes from the main wastewater treatment plant tanks 
at the NSWC. The sludoe is primarilv liquid and will be dried or solidified 
& contain a solid concentration of 20 percent or areater (consistent 
enough to be stockpiled without causinq product run-off). It will be 
delivered to the Bioremediation FacilitV at approximately 65-70% moisture. 
The material will arrive onlv at the time that particular windrow is beinq 
formed. There will be no storaae of POTW sludqe at the Bioremediation 
Facilitv. Caution will be used not to spill or produce leachinq of this 
material anvwhere at the facilitv. The Windrow containinq this material will 
be constructed closest to a sump area in one of the buildinqs in order to 
reduce any leachate flow into other windrows. 

6.3.3 Wood Chips and Sawdust 

The amendment supplier for the sawdust and the wood chips are the 
NSWC /from chipped wood supplies at the facilitv), The Good Earth 
Compost CompanV located in Bloominqton. Indiana, and the Jack Loosdon 
CompanV located in Bedford, Indiana. Wood chips and sawdust will &so be 
delivered in bulk to the amendment storaqe area, approximatelv one week 
prior to windrow formation. Wood chips shall be around to 1.5 inch minus 
size. 

6.3.4 Alfalfa and Straw 

The amendment supplier for the alfalfa is Davhoff Farms. The alfalfa hay 
and straw will be provided in bales bound with a plastic mesh baling material 
which will be removed prior to amendment blending. The supplier will deliver 
the alfalfa within one week prior to windrow construction. 

6.3.5 Potato Waste 

- 

that is a mixture of approximately 30% bv volume rice hulls. aPPrOXimatelV 
60% bv volume sawdust, and approximatelv 10% bv volume wood chips, 
and contains approximatelv 1% feathers. 

Durinq anV winter operations, the feed and fat content of the chickens and’ 
the turkeVs must be evaluated. 

EHhthe The cow and 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 ensure quality and freshness of the amendment. 

The amendment supplier for the potato waste is a waste product from Frito 
LaV Potato CompanV, located in Frankfurt, Indiana and supplied by 
Kambach Feeds, located in Frankfurt, Indiana. Vegetable waste will be 

- 
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6.3.6 Amendment Storaqe 

The amendments (with the exception of the POTW Sludqel shall be stockpiled 
in bales or piles in bins delineated by movable concrete dividers. Available 
amendment storage capacity has been allocated for more than 1,200 cubic 
yards, thus allowing more than sufficient storage capacity of amendments for the 
pilot scale operation. However, only sufficient amounts of amendments for the 
pilot scale recipes will be stored in order to minimize excess materials at the 
completion of pilot scale operations. 

Anv pondinq of water on the asphalt pavement shall be manuallv removed 
within 24 hours. All stockmles are to be covered for protection from wind 
and rain. The covers are to be placed in a manner that directs clean 
stormwater away from the storoaqe area. The covers are to be made of 
reinforced plastic of sufficient strenqth (10 to 20 mil plastic) to withstand 
typical weather conditions and freouent handlino. The covers are to be 
held in position with a sufficient number of sand baas to keep them in 
place durinq a stronq wind. Efforts will be made to avoid puncturinq the 
covers when placing the sand baas. The stockpiles will be covered at the 
end of every dav. During periods of precipitation, the amendments will be 
covered to minimize high nitrate and suspended solids run-off to the storm water 
retention ponds. 

6.4 LOAD AMENDMENTS INTO GRINDER/MIXER 

delivered in bulk at approximately 65 to 70% moisture. The potato waste will 
contain a solid concentration of 20 percent or oreater (consistent enouoh 
to be stockcriled without causino product run-off). The veaetable Waste 
shall be delivered over a 7.day period prior to windrow construction. Due 
to the potential of Droduct decomposition, the supplier will not be allowed l 

to stockpile the crotato waste for more than 7 davs. 

Amendments will be loaded in the proper proportions using a center-pivot loader into 
the farm tractor-powered grinder/mixer unit located in the amendment storage area and 
transported to the compost building as illustrated on drawing P-100, in Appendix C. 
The unit will be loaded with amendments based on the selected recipe per the volume 
ratios given in Table 6-l. Proper ratios will be established based on a weight 
conversion utilizing scales which are built into the grinder/mixer. Loading, complete 
grinding and blending of as much as 700 cubic feet (nearly 26 cubic yards) of 
amendments, will take approximately ten minutes. Section 10.0 provides a more 
detailed description of the operation equipment, and Field SOP 4.0 in Appendix D 
provides a step by step procedure for loading and blending of amendments. 

6.5 LOAD AMENDMENT BLEND INTO WINDROW 

Windrow formation will begin by unloading the amendment blend for recipe #I, 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 six feet high and 12 feet wide. The grinder/mixer will return to the 
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amendments storage for reloading once the blending hopper is emptied. Unloading of 
the amendment blend will take approximately ten minutes per load. This process will 
continue until a windrow is formed approximately 20 to 25 feet long. 

A second windrow adjacent to and partially overlapping the first windrow, will then be l 

loaded into the building. This will form a single larger windrow approximately 20 feet 
wide with two peaks six feet high. Figure 6-3 shows the amendment and Soil loading 
windrow dimensions. As windrow #I is completed (recipe #I amendments), the 
amendment grinder/mixer will be loaded with materials in the proper proportions for 
recipe #2. This process will continue until all recipe amendment windrows have been 
formed as shown in Figure 6-4 and drawing P-101 in Appendix C. 

Once all amendment blends have been loaded into a building, the windrow turner will 
turn and shape each of the test piles into a 20 feet wide by 4 feet 5 inches tall windrow. 
Field SOP 5.0 in Appendix D provides a step by step procedure for loading the 
amendment blends into windrows. 

6.6 LOAD SOIL INTO WINDROW 

Once the amendment blend has been loaded in the building and shaped, screened soil 
shall be transported from the excavation area to the composting facility in covered 
semi-tractor live bottom trailers. During the clean soil tests, the soil will be taken from 
an on-site borrow source. During subsequent tests with contaminated soil, the soil will 
be excavated from Mine Fill A. The trucks shall be inspected in the facility work area, 
and the quantity and condition of soil recorded, prior to the trailer entering the building. 
The Project Manager may have flexibility in the field in changing truck routes through 
the buildings as long as track-out is minimized and the windrows are not impacted. Any 
major changes will be noted in the field logbook. 

Upon arrival at the Bioremediation Facility, the soil will be loaded onto the amendment 
windrow using a self powered tow-behind hopper/conveyor unit g shown on drawings 
P-102 and P-103 in Appendix C. Once the truck has backed 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 and complete the formation of the 
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 
SOi1 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, 

Soil will be loaded into the south windrows first working from west to east. The empty 
truck will disconnect from the conveyor unit, leave the building, and proceed to the 
vehicle decontamination facility (as illustrated on drawing P-l 02 in Appendix C) where 
the wheels and exterior will be washed with a high pressure, (ow volume spray. The 
truck will then return to the excavation site for another load of soil. Upon returning with 
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another load of soil, the truck will back into building #3 where the hopper/conveyor unit 
will be reconnected for soil unloading. This process will continue until pilot scale 
amendment blend windrows 1 and 2 are covered with soil to the proper height as 
shown in drawing P-l 02 in Appendix C. . 

Soil wilt be loaded into windrows on the north side of the building working from east to 
west in a similar fashion as described above. The truck will exit the west end of the 
building as shown in drawing P-103 in Appendix C. This process will be repeated for 
loading of soil into windrows in other buildings, Field SOP 6.0 provides a step by Step 
procedure for transporting and loading soil into the windrows. 

Incidental sediments and soils removed from the water collection sumps or ponds will 
be added to the windrows at this initial stage. Once mixing and initial sampling of the 
windrow has occurred, no additional potentially contaminated sediments, soils, or water 
will be added. 

6.7 TURN/MIX WINDROW 

Once the soil has been loaded into the windrow to the specified level, the 
windrowlcompost turning machine will commence mixing and reforming 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 three or more passes during initial windrow construction to assure 
thorough mixing. The final shape and size of the homogeneous pilot scale windrow is 
shown on Figure 6-3. 

After turning each windrow recipe, the equipment will be locked out and then, loose 
or caked material will be cleaned off of the windrow turner by light brushing or scraping 
prior to turning the next recipe. Material which has fallen off the sides or been thrown 
beyond the ends of the windrow will be cleaned up with the skid steer loader 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 is expected to be daily but will be adjusted as necessary to maintain 
proper aeration, temperature, and moisture as described in Section 8.0. Figure 6-4 
depicts four pilot scale windrows shown with amendment blends only (top view) and the 
final windrow formation after soil addition (bottom view), 

Moisture addition will take place during the windrow mixing stage. A 1% inch flexible 
hose will be connected to the spray manifold inlet mounted on the windrow turning 
machine for a water supply. The windrow turner is also equipped with a 200-gallon 
tank for use when water addition is required without a flexible hose source. Potable 
water will be sprayed onto the compost as it is mixed, thus maintaining the desired 
moisture concentration throughout the windrow matrix. The method for determining the 
quantity of water added is addressed in Field SOP 8.0 in Appendix D. 

,.- 
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Liquids collected from the decontamination stations or storm water COlkCtiOn ponds 
may be used as moisture addition during initial windrow formation Only. Once mixing 
and initial sampling of the windrow has occurred, no additional potentially contaminated 
liquids will be added, only potable water will be used for moisture addition. Additional. 
water supply sources (such as truck or trailer mounted tanks with spray wands) will be 
utilized, if necessary, when large amounts of water are required. 

General building cleanliness will be maintained by using the front end loader and/or the 
skid steer loader to collect stray compost materials and reform the piles, if necessary. 
Brooms and shovels will be used in inaccessible areas. Any ponding liquid will be 
manually moved to the sump within 24 hours. The windrows will be kept segregated, 
well-formed, and identified with signs containing the mix number, quantities of 
ingredients, and date formed. 

Dust is not expected to be generated during the compost&g operation due to the high 
moisture content of the compost material. Vapor and odor are not expected to impact 
air quality during composting activities because the use of open-ended buildings will 
maintain proper ventilation. 

6.8 LANDFILL PERMITTING 

An application for a Minor Modification to the existing landfill permit will be submitted to 
IDEM. This modification is required to obtain approval for using finished compost 
material as a landfill daily cover material. Analytical data from the pilot scale treatment 
will provide the necessary data for this permit. 

6.9 UNLOAD WINDROW AND TRANSPORT FOR DISPOSAL 

Once the treatment goals have been met, as determined by confirmation sampling the 
building will be emptied. The loader will transfer successfully treated material only, 
directly from the windrows to the semi-tractor live bottom trailers. The trailers will be 
free of contaminated soil prior to loading the remediated soil/compost mix. Once 
loaded and tarp covered, the trucks will proceed to one of the empty buildings. The 
completed compost will be unloaded and stored in discrete, segregated piles until the 
pilot scale test results have been verified for disposal. The material will then be 
transported to the on-site landfill disposal area for use as daily cover, 

Should the compost material explosive concentrations exceed the pilot scale remedial 
goals, a contingency plan will be put into effect as described in Section 8.2.7. 
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7.0 
AUXILIARY SYSTEMS DESCRIPTION 

7.1 ANALYTICAL SERVICES 

Analytical services will be required for the process parameter monitoring and 
constituent concentrations. The following paragraphs describe the on-site and off-site 
services. A more detailed description of these activities is provided in and required by 
the approved Pilot Scale Biofacility QAPP and in the Field SOPS provided in Appendix 
D. 

7.1.1 Field Screening Services 

The following process parameters will be monitored, using field instruments as 
described in Field SOP 1 .O in Appendix D, at the Biofacility during the treatment 
process as part of the Pilot Scale test: 

* Temperature 
* Moisture Content 
* PH 
* Oxygen 

Process parameters listed above are further described in Section 8.0. Thermoohilic 
bacteria testinq shall be performed. if possible, to determine the quantitv and 
type of orqanisms in the oiles. 

Atmospheric combustible gases, ammonia, carbon dioxide, carbon monoxide, and 
hydrogen sulfide will also be monitored for personnel safety as described in Section 
15.0. 

Measurements that affect the quality of an activity or operation will be taken only with 
kits, instruments, tools, gauges, or other measuring devices that are controlled, 
calibrated, adjusted and maintained at predetermined intervals to a specified accuracy. 
The calibration and maintenance of field monitoring equipment and instrumentation will 
be in accordance with Field SOP 1 .O provided in Appendix D, and shall be documented 
in the Field or Site Safety and Health Logbooks, as applicable. Air monitoring 
equipment used for personnel exposure monitoring will be calibrated prior to use, or 
after long periods of non-use during the day as described in the SSHP. 

Preventive maintenance programs will, at a minimum, be established for equipment that 
would otherwise be subject to breakdown, when the breakdown could lead to safety 
hazards, environmental contamination, or loss of completeness and accuracy in data. 
Field SOP 1 .O in Appendix D, provides the maintenance and calibration requirements 
to be performed for field instrumentation. 
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7.1.2 Analytical Laboratory Services 

Off-site laboratory analysis of soil and water samples collected from Compost or 
wastewater at the Biofacility and from excavations at Mine Fill A will be in compliance l 

with methods and procedures defined in the approved Pilot Scale Bioremediation 
Facility QAPP. 

7.2 DECONTAMINATION 

During site activities, all personnel shall minimize contact with contaminated materials 
to keep “clean” during site activities. All personnel should minimize kneeling, 
splashing, and inadvertent physical contact with contaminated materials. Field 
procedures will be developed to control over spray and run-off and to ensure that 
unprotected personnel working nearby are not affected. 

Entrance to the exclusion zones will be limited to personnel trained in accordance with 
29 CFR 1910.120. The level of protection worn within each exclusion zone will be 
specified by the Site Safety and Health Officer (SSHO). Selection of personal 
protective equipment and anticipated levels of protection are summarized in Tables 5 
and 6 of the SSHP. All personnel leaving the exclusion zone will pass through a 
decontamination zone and follow personnel decontamination procedures as specified 
in the SSHP. - 

Decontamination will be required for excavation equipment, gravel and rocks, dump 
trucks, operating equipment, and personnel. The following paragraphs describe these 
activities. 

7.2.1 Excavation Site Equipment and Rock Washing 

Prior to exiting the excavation site, loaded trucks will be inspected for exterior 
cleanliness. Each truck exterior and wheels will be protected with plastic lining during 
soil loading; and, therefore, should not need to be decontaminated. However, in case 
of accidental spillage of contaminated soil onto the truck exterior or if the truck is driven 
over a contaminated area, the decontamination process will take place, The 
excavation site decontamination facility is described in the Soils Excavation Plan 
provided in Appendix E. The equipment decontamination procedure is described in 
detail in Field SOP 3.0 provided in Appendix D. 

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 woody vegetation as described in the~Soil Excavation Plan 
provided in Appendix E. The Soil Excavation Plan describes the excavation 
boundaries, staging areas, decontamination of equipment, facility, and process of soil 
screening. The separated rocks or gravel will be loaded into a front-end loader bucket 
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. 
Final rinse samples will be collected and analyzed to determine the cleanliness of the 
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washed rocks. If the rinse water does not contain detectable levels of explosives, the 
washed rocks will be stockpiled in a clean area for use as natural backfill material or as 
designated by the U.S. Navy. The cleaned gravel will also be stockpiled for Use aS 

natural fill material. . 

72.2 Biofacility 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 3.0 found in Appendix 
D. The trucks or heavy equipment will be inspected for exterior cleanliness. All loose 
dirt shall be swept or brushed off the vehicle exterior. The vehicles will enter a covered 
staging 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 m This design 
enables the operator to e\-“----- clean all sides ofthe 
vehicle. Operators will be trained to avoid potential over spray out of the building or 
over the walls. And, personnel will avoid over spravinq at the boot wash area. 

At completion of the Pilot Scale tests, equipment will be 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. 
Final rinse samples will be collected and analyzed to determine the cleanliness of the 
equipment, 

All wash fluids will be collected in the vehicle wash area sump. The wash water will be 
collected and stored in poly tanks or transported to the compost buildings for use as 
initial process water. Sediments will be collected and added to the windrows at the 
beginning of a compost cycle during initial windrow formation. No contaminated soil, 
sediments, or wash water will be added to the compost piles once the initial windrow 
sampling has been performed. 

7.2.3 Personnel Decontamination Shower Trailer 

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 
northern end of the trailer serves as a lunch/conference room. The trailer sanitary 
sewer line is routed to the pump/lift station in the office/laboratory area. 

7.3 WATER/FLUID COLLECTION AND DISPOSITION 

7.3.1 Compost Building Sump Water 

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 

- polyethylene (poly) storage tanks, if necessary, and recycled in the treatment process 
for compost moisture control. See Process Flow drawings 4324-0009-01-A and 01-C in 
Appendix C. Any sediments collected in the building sumps will be removed and added 
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to the windrows at the beginning of the compost cycle. No contaminated soil, 
sediments, or wash water will be added to the compost piles once the initial windrow 
sampling has been performed. 

7.3.2 Truck and Equipment Decontamination Water l 

All wash fluids collected in the vehicle wash area sump and the excavation site 
equipment wash area will be collected and stored in poly tanks or transported to the 
compost buildings for use as initial process moisture addition. No contaminated soil, 
sediments, or wash water will be added to the compost piles once the initial windrow 
sampling has been performed, In the unlikely event that all the wash water is unable 
to be used in the compost process, the excess wash water will be stored in poly tanks 
and sampled for disposal. The method of disposal will be primarily at the on-site water 
treatment facility at Rockeye or Mine Fill A. See Process Flow drawings 4324-0009-01- 
B and 01-C in Appendix C. A secondary disposal method will be to use an off-site 
disposal facility, as approved by the U.S. Navy, Sampling frequencies, procedures, 
and analytical methodologies are contained in Section 4.0 of the approved Pilot Scale 
Biofacility QAPP. 

7.3.3 Storm Water Diversion and Retention Pond Water 

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 IO-year, 24-hour 
storm will be constructed inside the Bioremediation Facility perimeter. 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 immediately following a storm to determine whether the water 
meets off-site discharge requirements. Water not meeting off-site discharge 
requirements will either be recycled in the compost building for initial windrow compost 
moisture control or transported to the water treatment facilities located at Mine Fill A or 
Rockeye. Sampling frequencies, procedures, and analytical methodologies are 
contained in the approved Pilot Scale Biofacility QAPP. The discharqe pipes from 
the ponds shall remain closed and locked until discharge is approved. At no time 
shall the operators of the facilitv allow the ponds to have less than 2 feet of 
freeboard. If the freeboard comes close to that limit and a storm event is 
anticipated, the U.S. Navv EPD Representative shall be immediatelv notified. 
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8.0 
PROCESS PARAMETERS AND MONITORING 

Process control monitoring shall be performed during cornposting activities. Critical . 
monitoring shall be documented using task-specific formats. General conditions may 
be noted in project log books or daily reports. For consistency, all monitoring and 
sampling shall be performed at pre-determined locations within each windrow. Sample 
locations other than those that are pre-designated shall be clearly identified in the field 
log book. The following sections identify the requirements for the non-contaminant 
parameters to be monitored, Sample locations and frequencies for contaminant 
parameters are described in Section 4.0 of the approved Pilot Scale Biofacility QAPP. 
Calibration of all field instrumentation will be performed daily prior to use as specified in 
Field SOP 1 .O found in Appendix D. Recalibration will be performed as required. 

The full scale interim measures cleanup goals will be established based on data 
provided during the pilot scale operation, The recipes will be employed using 25% soil 
and variations of amendments. It is expected that some recipes will perform better than 
others. The recipe which provides the best performance in terms of explosive 
contaminants reduction with shortest process time and the lowest cost will be selected 
for use in the full scale operations. Those windrows whose recipes fail to meet pilot 
scale performance goals will remain in one the buildings until they can be reintroduced 
in the full scale operation, mixed with amendments based on the successful recipe, and 
be re-treated in order to meet the established full scale cleanup criteria. 

If all pilot scale tests fail and no mix meets the performance goals, the U.S. EPA 
Region 5 Coordinator shall be notified and new bench scale testing will be required. 

8.1 PROCESS PARAMETERS 

The process parameters essential to successful biodegradation of the explosive 
contaminants are listed in Table 8-l. The parameters will be measured and monitored 
as described in Section 8.2 of this Operational Plan. All in-situ measurements (i.e., 
temperature, oxygen level) will be taken prior to removing sample material for other 
measurements or analyses. These process parameters apply to both clean soil and 
contaminated soil testing. if process parameters fail during clean soil tests, the 
decision may be made by the U.S. Navy and the U.S. EPA to delete that mix from 
further testing. If process parameters fail during contaminated soil tests, the decision 
may be made by the U.S. Navy and the U.S. EPA to continue testing if degradation is 
evident. 

8.2 PROCESS MONITORING 

All in-situ process parameters such as temperature and oxygen, will be mon&+&m 
v measured prior to sample extraction so as to obtain 
representative levels of the measured parameter, Adjustments to the process for 
temperature, oxygen, and moisture will be performed pending the monitored results. 
The adjustments will be made based on predetermined contingency process methods 
discussed in the following sections. Figure 8-l shows the decision paths for instituting 
the contingency process methods. 
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I 
TABLE 8-l I 

NON-CONTAMINANT PROCESS PARAMETERS 

Process Indicators Operating Range 

Temperature 25 to 60 “C 

Moisture 40 to 60 % (MWHC)’ 

PH 5.5 to 9.0 

Carbon : Nitrogen 

Oxygen 

Various’ 

5 to 20% 

1 Denotes Maximum Water Holding Capacity 
* C:N will be monitored for change only and will 

not be adjusted. C:N will vary based on 
mixture selection. 

82.1 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 65”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 below 50°C is viewed as an indicator of a pile that is nearing the end of its 
operation (Weston, 1993). 

- 

The temperature of each windrow shall be monitored daily. Temperature readings will 
be taken before and after each turning of the windrow, at the core and near the surface. 
Temperature readings shall be taken at six sampling/monitoring locations at each of the 
cross-sections using a hand-held compost temperature probe and indicator as 
specified in Field SOP 1 .O in Appendix D. These locations are selected to provide 
representative temperature profiles of each cross-section in the windrow for the inner 
core and outer near-surface conditions. 

Ambient air temperature and humidity inside the buildings shallLbe monitored daily 
during any cornposting activities using a standard alcohol or mercury thermometer and 
a hygrometer. The thermometer will incorporate a degrees Celsius scale. All 
temperature and humidity measurements shall be recorded in the field log book. 
Temperature monitoring equipment will be calibrated as specified in Field SOP 1 .O in 
Appendix D. 
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The following contingency plans are related to temperature monitoring: 

2 
1. If the moisture content is within the required range, and the oxygen levels are 

greater than IO%, and temperatures of the compost do not reach the 
thermophilic range of 40 to 60°C and target levels of TNT, HMX, and RDX are 
not being degraded, then the recipe will be considered a failure. Reintroduction 
or alterations of amendments will not be performed without approval of the 
U.S. Navy and the U.S. EPA representatives. 

3 
2. If the moisture content is within the required range, and the oxygen levels are 

less than 5%, and temperatures of the compost do not reach the thermophilic 
range of 40 to 60°C and target levels of TNT, HMX, and RDX are not being 
degraded, then the windrow wilt be turned within 6 hours for additional aeration. 

47 
3. 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. 

8.2.2 Moisture Level Monitoring 

-- 

The operating goal for composting moisture content is 40 to 60% MWHC. 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 three times per week prior to windrow 
turning, thereby enabling moisture to be added during the turning operation. If 
moisture is added to the windrows, moisture levels will be checked again after windrow 
turning. Moisture level samples will be collected from three locations at each cross- 
section as described in SOP 1 .O in Appendix D. The samples at each cross-section 
location will be composited for a total of four composited samples per windrow. The 
following moisture data will be determined per the procedure described in Field SOP 
1 .O provided in Appendix D. 

- 
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l Percent moisture. 
. Water-holding capacity (i.e., percent moisture at Saturation). 
l Percent saturation. 
l Percent water-holding capacity. . 

All moisture measurements shall be recorded in the field log book. The analytical 
balance equipment will be calibrated as specified in Field SOP 1 .O in Appendix D. 

Moisture levels will be adjusted to the proper levels by water addition from any of three 
available sources: 

1) 

2) 

3) 

Through a spray system integral to the windrow turner machine, Or 

By direct spray from a low pressure potable water supply hose, or 

By direct spray of recycle water (w, buildinq sump water, storm 
water, etc.) from a collection tank supply hose, onlv at the inikal compost 
creation staae. 

Moisture addition during the initial windrow formation may utilize the recycle water 
sources, however once the process has been initiated and sampling has been 
performed, only a potable water source will be used for moisture addition. Eauipment 
decontamination water usina soap or other chemicals shall NOT be used as 
recvcled water. Excess moisture will be adjusted by increasing the turning frequency 
thereby driving off excess moisture by aeration. 

The following contingency plans are related to moisture level monitoring: 

1. If the moisture content is below 40% of the MWHC, then moisture addition will 
be performed during the windrow turning process. The decision to add moisture 
will be based on the moisture content analysis results as described in Field SOP 
1 .O in Appendix D. Due to variability of density between different recipes and 
changes in volume and density during the composting process, it is not possible 
to provide generic guidance for the quantity of water to be added for moisture 
adjustment. Based on initial windrow volumes and average densities, 
approximately 67 gallons of water will raise the moisture content by 1% for a 
typical windrow. To avoid adding too much moisture, no more than 100 gallons 
will be added to any windrow prior to an additional moisture content analysis. 

2. If the moisture content is above 60% MWHC, and the windrow temperature is 
below 45°C then additional windrow turning will be performed to provide 
aeration and drive off excess moisture. If the moisture content cannot be 
reduced and the windrow fails to sustain temperatures in the thermophilic range 
(above 4O”C), then the pile will be considered a failure. Reintroduction or 
alterations of amendments will not be performed without approval of the U.S. 
Navy and the U.S. EPA representatives. 
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8.2.3 pH Level Monitoring 

It is anticipated, based on experience at UMDA and WES, that the pH will steadily 
increase from near neutral to a level as high as 8.8 within weeks of operation and therr 
decrease to a level between 7 and 8. 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 will not 
be performed without approval of the U.S. Navy and U.S. EPA representatives. 

Samples for pH level monitoring will be collected at location #I for each of the four 
cross-sections, once per week, prior to turning, as described in Field SOP 1 .O found in 
Appendix D. The pH monitoring equipment will be calibrated as specified in Field SOP 
1 .O in Appendix D. 

The following contingency plan is related to pH level monitoring: 

If pH is less than 5.5 or greater than 9.0, then pH monitoring frequency and 
locations may be increased based on U. S. Navy and U.S. EPA 
recommendations. 

8.2.4 Total Organic Carbon Level Monitoring 

Carbon and Nitrogen are the primary nutrient sources for microbial growth. Total 
Organic Carbon (TOC) will be monitored for the purpose of tracking the carbon to 
nitrogen (C:N) ratio during the cornposting process. The C:N ratio is not intended to be 
adjusted. Reintroduction or alterations of amendments for the purpose of TOC 
adjustment will not be performed without approval of the U.S. Navy and the U.S. EPA 
representatives. 

Samples for TOC analysis (EPA method 9060) shall be collected from each of the 
Sampling/monitoring cross-sections, at locations 1, 2, and 3, on days 0, 7, : : 2+and 
28, 0. 5. 10. 20. 30, 40. and 60 of the windrow life cycle after complete mixing by the 
windrow turning machine has been performed, as described in Field SOP 2.0 in 
Appendix D. Sampling and analysis requirements for TOC level monitoring shall be 
performed as described in the approved Pilot Scale Biofacility QAPP. 

8.2.5 Nitrogen Level Monitoring 

Carbon and Nitrogen are the primary nutrient sources for microbial growth. Total 
Kjektahl Nitrogen (TKN) levels will be monitored for the purpose of tracking the C:N 
ratio during the cornposting process. The C:N ratio is not intended to be adjusted. 
Reintroduction or alterations of amendments for the purpose of TKN adjustment will not 
be Performed without approval of the U.S. Navy and U.S. EPA representatives. 

Samples for nitrogen analysis (EPA method 351.3) as TKN, shall be collected from - 
each of the sampling/monitoring cross-sections, at locations 1, 2, and 3, on days e;t; 
m 0. 5, IO. 20, 30, 40. and 60 of the windrow life cycle after complete I 1 
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-. 
mixing by the windrow turning machine has been performed, as described in Field SOP 
2.0 in Appendix D. Sampling and analysis requirements for TKN level monitoring shall 
be performed as described in the approved Pilot Scale Biofacility QAPP. 

8.2.6 Oxygen Level Monitoring . 

Typical compost oxygen levels for rapid degradation are greater than 5%; however, the 
preferred level is much greater than 5%. 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 
Field SOP 1 .O in Appendix D. Typical compost oxygen levels for rapid degradation are 
greater than 5%, however the preferred level is as high as 20%. All oxygen 
measurements shall be recorded in the field log book. Oxygen monitoring equipment 
will be calibrated as specified in Field SOP 1.0 in Appendix D. 

The following contingency plans are related to oxygen level monitoring: 

1. - If it is necessary to adjust aeration (interstitial oxygen), then the turning 
frequency will be adjusted based on temperature, if necessarv. 

2. If moisture content is within the acceptable range, and the windrow temperature 
is falling and the oxygen content is below 5%, then windrow turning will be 
performed within the same day. 

3. If, after thorough turning, the oxygen content is still below 5%, then the windrow 
may not have sufficient pore space (bulk) and will be considered complete or a 
failure. Reintroduction or alterations of amendments will not be performed 
without approval of the U.S. Navy and U.S. EPA representatives. 

8.27 Explosives Level Monitoring 

Explosives to be monitored are listed in Table 8-2. Samples for laboratory analysis 
(U.S. EPA SW846 Method 8330) will be collected from each of the 
sampling/monitoring cross-sections, at locations 1, 2, and 3, on days 03, 14 2+&d 
28 0, 5. 10, 20. 30, 40, and 60 of the windrow life cycle after complete mixing’by ihe 
windrow turning machine has been performed, as specified in Field SOP 2.0 in 
Appendix D. Sampling and analysis requirements for explosives level monitoring shall 
be performed as described in the approved Pilot Scale Biofacility QAPP. 
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TABLE 8-2 
EXPLOSIVES PROCESS PARAMETERS 

1 
I Compound II Compound 

II2-Am-DNT 

4-Am-DNT Tetryl I 

. 

All analytical results will be reviewed and compared to the performance goals as 
established in Section 1.2 of this plan. If the goals have not been reached, the mix is 
considered a failure. Those windrows whose recipes fail to meet pilot scale 
performance goals will remain in a Bioremediation Facility building until they can be 
reintroduced in the full scale operation, mixed with amendments based on the 
successful recipe, and be retreated in order to meet the established full scale cleanup 
criteria. 

If performance goals have not been met for any of the pilot scale mixes, then the 
U.S. EPA Region 5 Project Coordinator and the U.S. Navy will be notified and 
additional bench scale testing may be required to provide recipe alterations for pilot 
scale operations. 

8.2.8 Metal Contaminants Monitoring 

Samples for laboratory analysis will be collected from each of the sampling/monitoring 
cross-sections at locations 1, 2, and 3, on days 0 and 28 @ (or completion) of the 
windrow life cycle after complete mixing by the windrow turning machine has been 
performed, as specified in Field SOP 2.0 in Appendix D. Sampling and analysis 
requirements for selected metals and TCLP metals shall be performed as described in 
the approved Pilot Scale Biofacility QAPP. 

The analytical results will be reviewed to determine the before and after effects of 
composting on the metals leachability levels as well as provide analytical results for the 
Landfill Minor Permit Modification discussed in Section 6.8. 

If the metals levels do not meet State landfill permit requirements, then the U.S. Navy 
and U.S. EPA will be notified and the Agencies will make a disposal determination, 
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8.2.9 Air Monitoring 

In addition to the process control monitoring, atmospheric air monitoring and sampling 
will be conducted to meet the requirements of the Site Safety and Health Plan l 

developed for Operations at the Biofacility. Gas sampling will include volatile organics, 
oxygen level (percent volume), hydrogen sulfide, carbon monoxide, carbon dioxide, 
ammonia, oxides of nitrogen, nitrous fumes, formaldehyde, total dust, metals as an 
aerosol, explosive residues as an aerosol, and biological agents as an airborne 
aerosol. The industrial hygiene air monitoring and sampling campaign is discussed in 
Section 15.0. 
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9.0 
SAMPLING AND ANALYSIS 

All sampling and analysis will be performed as described in this Section and the 
approved Pilot Scale Biofacility QAPP. The QAPP describes sampling and analysis l 

procedures including laboratory methodologies and Quality Assurance/Quality Control 
requirements for the following activities: 

. Compost windrow sampling requirements for contaminants. 
. Fluid collection systems sampling requirements for storm Water and 

decontamination water. 
. Pre- and Post-excavation soil sampling requirements 
. Health and Safety air sampling. 

Table 9-l summarizes the parameters to be monitored and the sample frequency 
described below, Appendix D of the this Pilot Scale Operational Plan contains field 
process parameter SOPS. 

9.1 COMPOST WINDROW SAMPLING 

The three composting structures at the facility shall be numbered Buildings 1 through 3. 
Within the buildings, the pilot scale windrows shall be numbered consecutively. 

For sampling and monitoring purposes, four cross-sections, lettered A through D, shall 
be established along each windrow. Cross-section A shall be five feet from the end of 
the windrow nearest the Facility work area (northeast end). Cross-section D shall be 
five feet from the end of the windrow furthest from the Facility work area (southwest 
end). Locations B and C shall be evenly spaced between locations A and D as shown 
on Figure l-l, in Field SOP 1 .O in Appendix D. At each cross-section, six 
sampling/monitoring points shall be established as described in Field SOP 2.0 in 
Appendix D. 

9.2 FLUID COLLECTION SYSTEMS SAMPLING 

Various liquids may be collected throughout the facility including compost process 
leachate, storm water, and decontamination water. These liquids are expected to be 
used as sources of process water for the initial compost windrow formation. Additional 
quantities of waste water generated during the project will be sampled for discharge or 
disposal, as required. The frequency of liquid sample collection will depend on the 
quantities generated or collected. The sampling parameters are listed in Table 9-1. 
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TABLE 9-l 
SAMPLING AND ANALYSIS SCHEDULE’ 

per cross-section: Day 8330, EPA 9060 & 
-05 

4. Windrow compost TCLP 8. Totals of site- 
specific metals per QAPP 

Field SOP 1 .O 8 2.0 

I. complete sampling and analysis procedures and details are provided in the Biofacility Pilot Scale 
IAPP. 

- 
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9.3 PRE-EXCAVATION SITE SAMPLING 

This task has three specific objectives: 

Objective 1: Identify areas for pilot scale excavation. Analyze the soil, primarily’ 
in the vicinity of Building 153 or Building 158 (backup in case 
Building 153 cannot be used during the Pilot scale) for explosives. 
Additional excavation at Mine Fill A will be completed during Full 
Scale Operations. This data will also be used as “entry ” or 
“startup” concentrations for composting. 

Objective 2: Determine if site-specific waste products are present. Site Specific 

VOCs are methylene chloride, acetone, methyl ethyl ketone, methyl 
isobutyl ketone, toluene, and xylene. Site specific metals are 
barium, cadmium, chromium, and lead. These constituents Will 
serve as indicators of the presence of residual paint wastes or 
rotary grit blasting waste. 

Objective 3: Determine if soil is hazardous with respect to metals and TCLP list 
VOCs. Soil will not be accepted into the Biofacility for treatment if it 
is hazardous with respect to these constituents. 

These three objectives will be met by collecting soil samples in a general area where 
high levels of explosives have been previously detected (in Figure 1-2). Soil samples 
will be collected and analyzed for explosives; site-specific VOCs and metals; TCLP- 
metals; and TCLP list VOCs. This data will assist in identifying areas for Pilot scale 
excavation. This data will not be used to define the extent of contamination. 

9.3.1 Sampling Areas 

Primary sampling areas will be designated north and northeast of Building 153 (in 
Figure 6-l ). These areas encompass an earthen berm around Building 153 which is 
contaminated with explosives, based on previous sampling results. Additional 
sampling areas, north and east of the turn-around road will be gridded using a 20-foot 
spacing. Areas around Building 158 will also be sampled, if necessary, to meet the 200 
cubic yard requirement for excavation. 

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), but should roughly represent a 20-foot by 20- 
foot area. Assuming two feet of soil will be excavated, each 2OJfoot by 20-foot area or 
“grid block” may represent approximately 30 cubic yards of soil. 

- 

9.3.2 Soil Sampling 
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Soil samples will be collected from each grid block or sampling area shown in 
Figure 6-l. 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, 1996c). A total of two’ 
composites, one for the six-inch depth and one for the two-foot depth, will be collected 
per grid block. Each composite sample will be analyzed for metals (barium, total 
chromium, lead, cadmium), TCLP-metals and explosives. A minimum of one sample 
for volatile organics analysis will be collected from the center of each grid block and will 
not be cornposited. 

9.3.3 Marking Grid Blocks for Excavation 

Explosives data will be used to mark grid blocks or sampling areas as requiring 
excavation. If a grid block or sampling area shows contamination (> 30 mglkg TNT or 
RDX) 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 only, the 
block or area will be marked for one foot of excavation. If a grid block shows no 
contamination at one foot nor at the two-foot depth, additional grid blocks will be 
sampled. Sampling will continue until enough soil is “marked” for excavation (200 cubic 
yards minimum for pilot scale). 

- 9.4 POST-EXCAVATION SOIL SAMPLING 

Once soil boring sampling is completed, and the results reviewed, a minimum of 200 
cubic yards will be excavated for the Pilot scale test. Additional soil excavation at Mine 
Fill A will be deferred to the Full Scale Operations phase. 

Once soil has been removed, the Pilot scale excavation at Mine Fill A will be sampled 
and temporarily backfilled from an approved source at Crane. The on-site borrow 
source has previously been sampled and approved based on analytical results which 
will be supplied prior to temporary backfilling operations. 

The purpose of sampling the excavation is to determine the level of contamination 
remaining, with respect to explosives, totals of site-specific metals and site-specific 
VOCs. A sampling grid will be laid out along the base of the Pilot scale excavation(s), 
using a nodal spacing of 20 feet. Each 20-foot by 20-foot grid block will be sampled 
using procedures described in the QAPP for pre-excavation sampling. However, only 
One composite sample and one grab sample (for VQCs) will be collected from each grid 
block. The composite sample will be analyzed for totals of site-specific metals (barium, 
cadmium, total chromium and lead) and explosives, and will be collected from the 6-12 
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, 12-16 inches below ground surface, using a drive sampler. 
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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 6-12 inches below the surface and analyzed for site-specific 
metals and explosives analysis. One sample will be collected from 12-18 inches belovv 
the surface for site-specific VOCs analysis. 

Data generated during this activity will be used during the Full Scale Operations to 
guide further excavation at Mine Fill A. 

9.5 Health and Safety Air Sampling 

Air monitoring for particulate and harmful or explosive gases is discussed in detail in 
the SSHP in Appendix A. 

9.6 Process Parameter Sampling 

Process parameter sampling and analysis requirements are discussed in the QAPP 
Supplement in Appendix F. 
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10.0 
OPERATING EQUIPMENT DESCRIPTIONS 

Table IO-I below provides a list of the major operating equipment that will be used at , 
the excavation sites and cornposting facility. 

TABLE IO-I 

Minimum 50 ton/hr capacity: screen 
material to l-l/Z inches; with feed 

cleaning isles between 

Tractor 

,omposter 
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Additional equipment shall 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 G. Each major equipment operation and maintenance manual 
will be consulted for details. 

- 
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11.0 
QUALITY CONTROL 

As prime contractor, MK will implement and f 

manage all matters involving Quality Control performed in the execution of 
NAVFACENGCOM 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. 

The QCP identifies quality testing and inspection requirements for the scope of work to 
be performed. To supplement the information contained therein, Appendix G of this 
Work Plan provides Field Inspection Checklists for general and specific items when 
performing inspections. 

In addition, the NSWC EPD personnel will perform quality checks and inspections of 
the Contractors work and operation based on the approved Operational Plan. The 
U.S. EPA also retains the authority to perform quality checks and inspections. 

.-. 
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12.0 
WASTE MANAGEMENT 

JNOTE: The oriqinal text was all deleted) . 

The U.S. Navv EPD Representative shall coordinate all waste manactement and 
disposal. The Contractors must complv with all U.S. Navv EPD requirements for 
management of any solid wastes, hazardous wastes. or contaminated 
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13.0 
ENVIRONMENTAL PROTECTION 

JNOTE: Most of the oriqinal text was deleted) 

13.1 INTRODUCTION 

l 

All work will be done in a way that minimizes pollution of the air, the water, and the 
land. Within applicable regulatory requirements, noise and the disposal of solid Waste 

materials and other pollutants will be controlled to protect human health and the 
environment. 

The Pilot Scale Operation is divided into two areas; SWMU 12/14, Mine Fill A 
excavation and the Bioremediation Facility. These areas are described in Sections 1.3 
and 5.0 of this Plan. 

13.2. 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 site will be controlled with a 
wetting spray from a potable drinkinu water source. 

13.3. Erosion and Sediment Control 

Temporary erosion control measures, in accordance with the site’s Pollution Prevention 
Plan, 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 progress. 

All erosion control structures in excavation areas are to be built to conform to site- 
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 and surface water is not allowed 
to enter or exit exclusion zones. Water contained and collected within the exclusion 
zones will be pumped to on-site storage tanks and handled as stated in Appendix E, 
Section 3.0. 

The Bioremediation Facility will utilize two-lined retention basins to control 
surface/storm water. Water collected in the basins will be sampled and analyzed for 
discharge requirements. Details of the retention basin system are described in Section 
5.6. 
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14.0 
RECORDS AND RECORDING 

Field personnel will generate and maintain detailed records of all site 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 will 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 a three-ring binder in the office trailer at 
the Bioremedation Facility. Examples of the reporting forms are provided in the various 
Field SOPS in Appendix D. Additional forms may be amended to this plan as 
developed during the Pilot Scale test. 

The general information recorded for each windrow will include: soil source, date 
excavated, and date placed, mix number, 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, including all items in Table 9-l. The 
windrow turning schedule and ambient temperature, wind, and humidity will also be 
recorded. 

After the treatment of a windrow is complete, the date of removal and the general 
location of the interim storage area will be recorded on an Interim Storage Form 
(Appendix D). Reports will be generated as required by the Navy and regulatory 
agencies such as: 

. Draft Pilot Scale Report - This report will include a summary of pilot scale 
operations, process adjustments, survey maps of the excavation area and field 
sample locations, temperature, moisture, and oxygen profiles, explosives 
degradation vs. time graphs, any approved deviations from the operational plan, 
analytical results summary, conclusions, and full scale operation 
recommendations. 

. Final Pilot Scale Report -This report will include any additional information and 
revisions required to the Draft Pilot Scale Report for reporting the results and full 
scale recommendations. 

. Initial Batch Report -This draft report will include the analytical and process 
data, operation summary and conclusions for the completion of the first batch of 
soil composting from Mine Fill A. 

- 
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. Interim Proaress Reports - These reports will include a summary of operations 
and analytical results, cubic yards of soil processed, process adjustments, etc., 
and will be submitted upon completion of the clean soil test and the 
contaminated soil tests: 

. 
. Dailv Reports - 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 at the end of the business day to the 
U.S. Navy and the U.S. EPA. 

. Photoaraphic Documentation - Documentation will include color photographs 
and videos of the various stages of excavation, transportation, windrow 
formation, monitoring, windrow completion, and compost interim storage. 

NSWC Crane 
Bioremediation Facility 
Pilot Scale Operational Plan 14.2 June 6.1997 



15.0 
SITE SAFETY, HEALTH, EMERGENCY RESPONSE AND 

CONTINGENCY PLAN 
. 

15.1 SITE SAFETY AND HEALTH PLAN 

The project’s life cycle safety and health management, emergency preparedness and 
prevention, contingency planning and emergency procedures is established and is 
planned to be maintained in the Task-Specific SSHP. A special pilot scale SSHP 
document has been prepared which presents the initial industrial hygiene air monitoring 
and sampling campaign requirements and is provided in Appendix A. 

After pilot scale, a full-scale operation SSHP will be prepared that includes all follow-on 
air monitoring and sampling campaign requirements and any specifics including 
lessons learned on process, equipment and operational changes, Minor revisions to 
the plan may be necessary in the areas of personnel decontamination (Section 10 of 
the SSHP), Emergency Response Plan and Contingency Procedures (Section 12 of 
SSHP), Spill Containment (Section 16 of the SSHP), and the Activity Hazards Analysis 
(AHA) worksheets found in Attachment A of the SSHP in Appendix A. New information 
will also be added on safety and health requirements applicable to the on-site 
laboratory trailer. 

Weekly inspection checklists are provided in Table 5 of the SSHP in Appendix A. AHA 
worksheets may be revised based on field experience of Pilot Scale operation. 

15.2 AIR MONITORING 

Industrial hygiene air monitoring and sampling are described in Section 7.0 of the 
SSHP document. During excavation work, the presence of volatile organic compounds 
(VOCs) will be identified using a photo-ionization detector (PID) instrument. Further 
identification and quantification will be completed where necessary using calorimetric 
indicator tubes. VOCs are not expected to be a concern. During composting, indicator 
tubes will be available to assess ammonia, carbon dioxide, carbon monoxide, 
formaldehyde, hydrogen sulfide, nitrogen dioxide and nitrous fumes inside of the 
composting building. Ammonia is the only compound expected to be present that may 
be of concern. The levels of ammonia most likely will not exceed occupational 
exposure limits but can be present in concentrations that can cause upper respiratory 
irritation. 

Airborne dust levels from fugitive emissions will be measured and assessed using a 
direct reading, real-time aerosol monitor. With engineering and administrative controls 
in place for dust, fugitive emissions are not expected to be a problem. The work site 
and the perimeter will be monitored on a daily basis. 

-, 
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A combustible gas/oxygen/toxic gas meter will be used to evaluate conditions prior to 
entering confined spaces, excavations, and other areas deemed appropriate by the 
SSHC. This instrument will have a readout and alarm for lower explosive levels (10% 
methane), oxygen level in percentage, as well as carbon monoxide toxic gas detection. 
This instrument, along with the calorimetric indicator tubes, will provide initial l 

qualification and quantification of atmospheric conditions in each compost building. 

15.3 AIR SAMPLING 

The pilot scale industrial hygiene time integrated air sampling campaign will assess 
potential airborne occupational exposure to chemical and biological agents and will 
include both personal and area samples. Air sampling results will provide the basis for 
PPE upgrades or downgrades, assessment of engineering controls, and the need for 
any special administrative controls, Constituents include organics, metals, explosives 
residue as airborne aerosols, and biological agents. 

Time-integrated air sampling for hydrocarbons will be completed in accordance with 
NIOSH Methods 1500, 1501, and 1003. During composting, two area samples for each 
method will be obtained inside of the composting building and outside (representing 
background). See Section 7.3.1 of the SSHP for materials and methods, and sampling 
strategy. 

Time integrated air samples for metals will be completed in accordance with NIOSH 
7300. Two personal samples will be obtained during soil excavation and screening 
tasks. Two personal samples will be obtained from the windrow machine operator and 
two area samples will be obtained inside of the composting structure. See Section 
7.3.2 of the SSHP for material and method and sampling strategy. 

Time integrated air samples for explosive residues as airborne aerosols will be 
completed based on OSHA 44 Method with laboratory analysis in accordance with EPA 
8330 Method. Six personal samples will be obtained during soil excavation and 
screening tasks. Six personal samples will be obtained from the environmental 
technician. Six area samples will be obtained inside of the composting structure, See 
Section 7.3.4 of the SSHP for material and method and sampling strategy. 

Time integrated air samples for bioaerosols will be completed using a high volume 
Sampling pump, two stage impactor and culture dishes filled with growth media for 
bacteria and for fungi (molds and yeast). The bacteria culture dish will be subcultured 
for analysis of E.coli using velvetten impression. Six area samples for each analysis 

category will be obtained inside of the structure and six samples for each analysis 
Category will be obtained outside of the structure (representing background). Inside 
structure samples will be obtained shortly after the windrows are mixed and 
approximately one week into the composting process, See Section 7.3.4 of the SSHP 
for material and method and sampling strategy. 

- 
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During composting, dip slide samples may be obtained from water accumulated in the 
building sump and analyzed for biologicals. Also, contact slide samples may be 
obtained from any assumed fungal growth on building components and analyzed for 
biologicals. See Section 7.3.4 of the SSHP. . 

Wipe sampling will be performed randomly throughout the pilot scale operations to 
assess effectiveness of the personnel decontamination operation. Random wipe 
samples will include the insides of personnel protective equipment, clean side change 
rooms, and the lavatory and lunchroom areas, Metals and explosive residues will be 
tested. Details are provided in the SSHP, Section 7.3.5. 

15.4 NOISE MONITORING 

Noise levels will be monitored at the start of each task and monthly thereafter, or when 
there is a change in equipment or job layout. A Type 2 sound level meter will be used 
to assess potential occupational noise exposures. 

15.5 EXPLOSIVE CONTAMINATED MATERIAL HANDLING 

The Contractor shall comply with all requirements and recommendations from 
the U.S. Navv concerninq manaqement of explosive contaminated materials, 
Recommendations from the Hazard Analysis report must be implemented. 
Several pieces of machinerv may have to have explosive containment or other 
devices attached to or near the equipment to satisfy the recommendations, If this 
occurs. the equipment mav be shut down for a retrofittinq between the clean soil 
and the contaminated soil compostinq periods. 
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16.0 
DEMOBILIZATION 

Demobilization of the site facilities will occur at the conclusion of the project (full scale l 

operation). lt 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 Pilot Scale Operational Plan, it will 
be assumed NSWC Crane will continue to use the facility for purposes Of full scale soil 
treatment. Final demobilization of the facility will be discussed in the Full Scale 
Operational Plan. 

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. 

16.1 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 site. 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. 

16.2 PROJECT FACILITIES 

The office trailers, laboratory and shower trailers, and supplies shall be removed from 
the site. All hand tools, sampling equipment, and instrumentation which has come in 
contact with contaminated soil or compost will be decontaminated prior to leaving the 
site, as described in Field SOP 3.0 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 explosives analysis by U.S. EPA SW846 Method 8330. 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. 

The interior surfaces of each building will be pressure spray washed and final rinse 
samples collected and tested for explosives per Method 8330. 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. 
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The asphalt surface will be pressure washed 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 explosives analysis per Method 8330. The 
storm water retention ponds will be cleaned utilizing the same cleaning and sampling 
process. 

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

NSWC Crane 
Bioremediation Facility 
Pilot Scale Operational Plan 16-2 June $1997 



17.0 
REFERENCES 

Foster Wheeler Environmental Corporation. 1996, Final Operations and 
l Maintenance Plan. Bioremediation of Sites D and F Soils at Naval 

Submarine Base, Bangor. Washinqton, Delivery Order No. 0057. Contract 
No. N44255-93-D-4050. April 22, 1996. 

Kristoff, F.T., Ewing, T.W., and Johnson, D.E., 1987, Testing to Determine Relationship 
Between Explosive Contaminated Sludge Components and Reactivity. U.S. 
Army Toxic and Hazardous materials Agency, Aberdeen, MD. January 1987. 

Morrison Knudsen Corporation, Approved Quality Assurance Project f/an For Pilot 
Scale Operations At The Siofaci/ify NSWC Crane, Crane, Indiana. 1997. 

Naval Surface Warfare Center, 1997. Storm Water Permit for Industrial Activities 
General Permit #INROOC083 1 l/9/94, amended 1997. 

Northeast Regional Agricultural Engineering Service (NRAES), 1992, On-Farm 
Cornposting Handbook, NRAES-54. Ithaca, New York, 1992. 

Preston, K.T., 1995a. Memorandum Thru CEWES-EE-R for CEWES-GG-Y In-progress 
Review (IPR), Crane NSWC Bench Scale Compost Testing. U.S. Army Corps of 
Engineers, Waterways Experiment Station, Vicksburg, MS. May 1995. 

Preston, K.T., 199.513. Memorandum Thru CEWES-EE-R for CEWES-GG-Y In-progress 
Review (IPR), Crane NSWC Bench Scale Compost Testing. U.S. Army Corps of 
Engineers, Waterways Experiment Station, Vicksburg, MS. October 1995. 

Preston, K.T., Wade, R., Ro, K.S., Seiden, S. 1996. Bench Compost Implementation at 
Crane Naval Surface Warfare Center. Technical Report EL-96-, U.S. Army 
Engineer Waterways Experiment Station, Vicksburg, MS. 

URS, 1994, Phase 111 Final Work Plan for Pi/of-Scale Treatabilify Study of Ordinance 
Contaminated Soils, Naval Submarine Base, Bangor, Silverdale, Washington. 
URS Consultants, INC., Seattle, Washington, September 1994. 

U.S. Army Corps of Engineers(ACOE), 1992a. Draff Part I RCRA Facility Investigation 
Phase 111 Soils Reporf for: Ammunition Burning Ground, SWMU #03/10 Naval 
Surface Warfare Center, Crane, Indiana. U.S. Army Corps of Engineers, 
Waterways Experimental Station. November. 

U.S. Army Corps of Engineers(ACOE), 1992b. Draft RCRA Facility investigation Phase 
II Soils Report For: Rockeye, SWMU #10/15, Naval Surface Warfare Center, 
Crane, Indiana. U.S. Army Corps of Engineers, Waterways Experimental 
Station. July. 

NSWC Crane 
Bioremediation Facility 
Pilot Scale Oclerational Plan 17-l June 6.1997 



U.S. Army Corps of Engineers(ACOE), 1995. internal Draft Part 2 RFI Phase 111 Soils 
Report: Ammunition Burning Ground, SWMU #03/10 Naval Surface warfare 
Center, Crane, Indiana. U.S. Army Corps of Engineers, Waterways Experiment 
Station. September. . 

U.S. Army Environmental Center (USAEC), 1993. Technology Application Analysis: 
Windrow Composting of Explosives Contaminated Soil at Umatilla Army Depot 
Activity Hermiston, Oregon. September 1993. 

U.S. Environmental Protection Agency (U.S. EPA), 1993a. Seminar on Technologies 
for Remediation Sites Contaminated with Explosive and Radioactive WaSteS, 
EPA/625/K-93/001. June. 

U.S. Environmental Protection Agency, 1993b. Approaches for the Remediation of 
Federal Facility Sites Contaminated with Explosive or Radioactive Wastes, 
EPAI625/R-93/013. September. 

U.S. Environmental Protection Agency, 1993~. Remedial investigation of Site D at 
Naval Submarine Base Bangor, WA, Federal Environmental Restoration 
Conference Proceedings. 

U.S. Environmental Protection Agency, Region 3, 1994a. Risk Based Concentration 
Tab/e, Fourth Quarter 1994. Roy L. Smith, Senior Toxicologist (3hwl3), U.S 
EPA Region 3. 

U.S. Environmental Protection Agency, 199413. Tech Trends: The Composting 
Alternative to incineration of Explosives Contaminated Soils, EPA 542-N-94-008, 
November, 1994. 

U.S Environmental Protection Agency, 1995. Memorandum: Response to January 3, 
1995 Letter. Michael Shapiro, Director, Office of Solid Waste 

U.S. Environmental Protection Agency, Region 9, 1996a. Region 9 Preliminary 
Remediation Goals (PRGs) 1996. Stanford J. Smucker, Ph.D., Regional 
Toxicologist (H-9-3), Technical Support Team. 

U.S. Environmental Protection Agency, 1996b. Memorandum: Remedy Selection For 
Explosives Composting Treatment. Harry Craig, Remedial Project Manager, 
Region 10. April 1996. 

U.S. Environmental Protection Agency, 1996c. EPA Federal Facilities Forum Issue; 
On-site Analytical Methods And Field Sampling For Expl&es In Soil. A. B. 
Crockett, H. D. Craig, T. F. Jenkins, and W. E. Sisk. Draft Version 6, May 1996 

Weston, 1991. Final Report; Optimization Of Composting For Explosives Contaminated 
Soil, Report NO. CETHA-TS-CR-91053. U.S. Army Corps of Engineers, 
November, 1991. 

NSWC Crane 
Bioremediation Facility 
Pilot Scale Operational Plan 17.2 June 6.1997 



Weston, 1993. Windrow Composting Demonstration for Explosives-Contaminated Soils 
at the Umatilla Depori Activity Hermiston, Oregon, Report No CETHA-TS-93043. 
Roy F. Weston, Inc. August. 

. 

A-l 



APPENDIX A 

PILOT SCALE SITE SAFETY AND KEALTH PLAN l 

NSWC Crane 
Bioremediatioa Facility 
Pilot Scale Operationel Plan - Appendix A 

June 6, 1997 



TASK-SPECIFIC SITE SAFETY AND HEALTH PLAN 
. 

PILOT SCALE 

SOILS BIOREMEDIATION FACILITY 

NSWC CRANE 
Crane, Indiana 

June 6,1997 
Revision 5 

CONTRACT #N62467-93-D-1106 
DELIVERY ORDER #0009 

STATEMENT OF WORK #0007 

Prepared For: 

SOUTHERN DIVISION 
NAVAL FACILITIES ENGINEERING COMMAND 

P. 0. Box 190010 
2155 EAGLE DRIVE 

NORTH CHARLESTON, SOUTH CAROLINA 29419-9010 

Prepared By: 

MORRISON KNUDSEN CORPORATION 
2420 MALL DRIVE 

CORPORATE SQUARE 1 - SUITE 211 
NORTH CHARLESTON, SOUTH CAROLINA 29406 



TABLE OF CONTENTS 

Section m 
l 

1.0 REPRODUCTION ... 
WORK TASK SUMMARY 

............................................................................... 2;; 

1.2 CONTAMINANT CHARACTERISTICS ......................... A-6 
1.3 REFERENCES ........................................... A-7 

2.0 ;y ETY AND HEALTH HAZARDS SUMMARY 
OVERVIEW ... ......... ........................................................ 

;:; 

2.2 ACTIVITY HAZARD ANALYSES ............................. A-9 
2.3 CHEMICAL HAZARDS .................................... A-10 
2.4 BIOLOGICAL HAZARDS .................................. A-IO 
2.5 CONSTRUCTION SAFETY HAZARDS ....................... A-l 0 

2.51 Physical Hazards .................................. A-10 
2.5.2 Noise ........................................... A-IO 
2.5.3 Adverse Weather Stress ............................ A-10 
2.5.4 Excavations ...................................... A-l 1 
2.5.5 Hazardous Energy Control (LockoutfTagout) ............. A-12 
2.5.6 Fire and Explosion ................................. A-12 
2.5.7 General Motor Vehicle, Hand and Power Equipment Safety A-13 
2.5.8 Vehicular Traffic and Work-Site Control Hazards ......... A-13 
2.5.9 Access and Haul Roads ............................. A-l 4 

3.0 RESPONSIBILITIES AND AUTHORl’“̂  n’ ‘1”1’An” 
3.1 MK PROJECT MANAGER (PM) 
3.2 MK GENERAL SUPERINTENDENT AND JOB SUPERVISORS 
3.3 MK CERTIFIED INDUSTRIAL HYGIENIST (CIH) 
3.4 MK SITE SAFETY AND HEALTH OFFICER (SSHO) 
3.5 SUBCONTRACTOR PERSONNEL ...................... 
3.6 NEAREST EMERGENCY MEDICAL FACILITY ............. 

4.0 ;yINING REQUIREMENTS SUMMARY .. 
HAZARDOUS WASTE OPERATIONS TRAINING ............................... 

4.2 SITE SPECIFIC TRAINING ............................ 
4.3 RESPIRATORY PROTECTION TRAINING ................ 
4.4 HAZARD COMMUNICATION TRAINING .................. 
4.5 CPR/FIRST AID AND BLOOD BORNE PATHOGENS ........ 
4.6 DEPARTMENT OF TRANSPORTATION (DOT) HAZARDOUS 

MATERIALS ....................................... 
4.7 SAFETY MEETINGS ................................. 
4.8 PLAN OF THE DAY (POD) MEETINGS ........ ; .......... 
4.9 PRE- AND POST-ENTRY BRIEFINGS (MEETING). ......... 
4.10 QUALITY CONTROL PREPARATORY PHASE INSPECTION 

MEETING .., 
4.11 RECORDKEEPING 

A-15 
A-l 5 
A-15 
A-l 6 
A-16 
A-16 
A-16 

A-18 
A-18 
A-l 8 
A-19 
A-19 
A-l 9 

A-20 
A-20 
A-20 
A-20 

A-2 1 
A-21 

NSWC Crane 
Bioremediation Facility 
Pilot Scale Operational Plan SSHP A-2 06/06/97 



- 

TABLE OF CONTENTS 

Section m 
. 

A-22 . ^̂  5.0 ~~D,CA&&LlRVEILLANCE PROGRAM REQUIREMENTS 

5.2 -, .-_, .-- 
5.3 RECORDKE 

JARY A-ZZ ........... .... ... ........................ __ .... 
) nRI IG ARI ISE PREVENTION PROGRAM ........... ........ A-23 

.EPING ..................... A-23 ... ., ........... 

6.0 PERSONAL PROTECTIVE EQUIPMENT ...................... 

7.0 MONITORING AND SAMPLING ............................. 

8.0 

9.0 

10.0 

7.1 
7.2 

7.3 

7.4 
7.5 

GENERAL ........................................... 
MONITORING ........................................ 
7.2.1 Volatile Organic Compounds .. ., .................... 
7.2.2 Airborne Dust ................................... 
7.2.3 Perimeter Monitoring ............................. 
7.2.4 Noise Monitoring ................................ 
7.2.5 Heat Stress and Cold Stress Monitoring .............. 
7.2.6 Carbon Dioxide, Hydrogen Sulfide, and Other Chemical 

Monitoring ...................................... 
AIR SAMPLING ....................................... 
7.3.1 Organic Compounds .............................. 
7.3.2 Metals., ....................................... 
7.3.3 Explosives Residues ............................. 
7.3.4 Biological Hazards ............................... 
7.35 Wipe Sampling for Explosives Residues and Metals ..... 
AIR MONITORING AND SAMPLING REQUIREMENTS 
RECORDKEEPING AND CHAIN OF CUSTODY .............. 

g;NERAL SAFETY RULES AND PROCEDURES 
GENERAL .. ...... .... ................................. 

a.2 RULES AND PROCEDURES ..................... 

$RKZONES ... ...... 
EXCLUSION ZONE (EZ) .................................................... 

9.2 CONTAMINATION REDUCTION ZONE (CRZ) ....... 
9.3 SUPPORT ZONE (SZ) .......................... 
9.4 WORK ZONE CONTROLS ...................... 

PERSONNEL AND EQUIPMENT DECONTAMINATION AND 
HYGIENE PROCEDURES 
10.1 EMERGENCY PERSONNEL DECONTAMINATION 
10.2 PERSONNEL DECONTAMINATION ...... ........ 
10.3 EQUIPMENT DECONTAMINATION ............... 
10.4 WASHING FACILITIES ..................... 
10.5 DECONTAMINATION WASH WATER .............. 
10.6 SANITATION AND PERSONAL HYGIENE .......... 

A-24 

A-26 . ^̂  
A-Zb 
A-26 
A-26 
A-27 
A-27 
A-28 
A-28 

A-29 
A-29 _ 
A-29 
A-31 
A-31 
A-32 
A-34 
A-34 
A-34 

A-36 
A-36 
A-36 

A-39 
A-39 
A-40 
A-40 
A-40 

A-42 
A-42 
A-42 
A-43 
A-43 
A-43 -’ 
A-43 

NSWC Crane 
Bioremediation Facility 
Pilot Scale Operational Plan SSHP A-3 06/06/97 



TABLE OF CONTENTS 

Section 

11.0 

12.0 

13.0 

14.0 

15.0 

16.0 

ON-SITE FIRST AID AND EQUIPMENT ....................... 
11.1 FIRST-AID AND MEDICAL FACILITIES REQUIREMENTS ... 
11.2 REPORTOFFIRSTAIDCASES ....................... 

EMERGENCY RESPONSE PLAN AND CONTINGENCY PROCEDURES 
12.1 PRE-EMERGENCY PLANNING ........................... 
12.2 RESPONSIBILITIES ........ ........................... 

12.2.1 Project Personnel ................................ 
12.2.2 Project Manager ................................. 
12.2.3 MK Certified Industrial Hygienist (CIH) ............... 
12.2.4 MK Site Safety and Health Officer (SSHO) ............ 

12.3 EMERGENCY RECOGNITION AND PREVENTION 
12.4 SAFETY ZONES ...................................... 
12.5 SITE SECURITY AND CONTROL ......................... 
12.6 EVACUATION ROUTES ................................ 

l 

A-44 
A-44 
A-44 

A-45 
A-45 
A-46 
A-46 
A-46 
A-46 
A-47 
A-47 
A-47 
A-47 
A-47 

12.7 EMERGENCY DECONTAMINATION ......................... A-47 
12.8 EMERGENCY MEDICAL TREATMENT AND FIRST AID ......... A-48 
12.9 COMMUNICATIONS ..................................... A-48 
12.10 CRITIQUE OF RESPONSE AND FOLLOW-UP ................. A-48 
12.11 INITIAL REPORTING AND MANAGEMENT OF INCIDENTS ...... A-48 

LOGS, REPORTS, AND RECORDKEEPING ........................ A-52 
13.1 SAFETY AND HEALTH LOGBOOK .......................... A-52 
13.2 REPORTS ............................................. A-52 
13.3 FIELD MASTER COPY OF SSHP ........................... A-52 
13.4 RECORDKEEPING ........ ............................. A-52 
13.5 SAFETY AND HEALTH PROJECT COMPLETION REPORT ...... A-53 

ON-SITE WORK PLANS A-54 

COMMUNICATION PROCEDURES A-55 
15.1 RADIO COMMUNICATION, TELEPHONE, ALARMS AND 

DRILLS/EXERCISES A-55 

SPILL CONTAINMENT PLAN 
16.1 GENERAL 
16.2 PREPLANNING FOR SPILL CONTROL : 
16.3 SPILL AND FIRE CONTROL MATERIALS AND EQUIPMENT 
16.4 SPILL CONTROL MEASURES 
16.5 DRUM, CONTAINER, AND TANK HANDLING AND MOVING 

PROCEDURES 
16.6 INITIAL REPORTING AND MANAGEMENT OF INCIDENTS 

A-56 
A-56 
A-56 
A-57 
A-57 

A-57 
A-58 

NSWC Crane 
Bioremediation Facility 
Pilot Scale Operational Plan SSHP A-4 06/06/97 



- 

TABLE OF CONTENTS 

Section m 
. 

17.0 CONFINED SPACES A-61 

LIST OF TABLES 

TABLE PAGE_ 

A-l 
A-2 
A-3 
A-4 
A-5 
A-6 
A-7 
A-8 
A-9 

Site Description and Contaminants ............................. 
Potential Contaminants ...................................... 
Personnel Names and Numbers .. ............................ 
Training Requirements ...................................... 
Selection of Personal Protective Equipment ..... ................ 
Minimum Personal Protective Equipment Requirements by Task ...... 
Airborne Contaminant Response Criteria ............. : .......... 
Frequency of Physiological Monitoring for Fit and Acclimatrzed Workers 
Monitoring and Sampling Requirements .................. ... .. 

A-63 
A-64 
A-68 
A-70 
A-71 
A-72 
A-73 
A-77 
A-78 

- 
LIST OF FIGURES 

FIGURE PAGE 

A-l Directions to the Nearest medical Facility ........................... A-81 
A-2 Safety Meeting Report ......................................... A-81 
A-3 Pre-Entry Briefing Signature Sheet ................................ A-82 
A-4 SSHO Daily Logbook Report .................................... A-83 
A-5 SSHP Weekly Inspection Checklist ............................... A-84 

ATTACHMENTS 
ATTACHMENT PAGE 

A ACTIVITY HAZARDS ANALYSIS (AHA) A-l 

NSWC Crane 
Bioremediation Facility 
Pilot Scale Onerational Plan SSHP A-5 06/06/97 



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 pilot scale 
operations conducted at Solid Waste Management Unit (SWMU) 12114 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 and 
Health 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 200 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 12/14. 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 will either be stored or 
discharged directly into the composting building for formation of the windrows (refer to the 
Pilot 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 and 
NSWC Medical Building. Additional information concerning potential contaminants is 
presented in Table A-2. The potential contaminants contained in the soils to be received 
at the Soils Bioremediation Facility are summarized below. 

NSWC Crane 
Bioremediation Facility 
Pilot Scale Operational Plan SSHP A-6 



SWMU 12/14 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 mglkg (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 200 cubic yards to be 
composted confirmed HMX, TNT, and RDX contamination. Total metals reported include 
barium, cadmium, chromium and lead in low mg/kg 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. 

1.3 REFERENCES 

American Conference of Governmental Industrial Hygienists (ACGIH), 19961997. 
Threshold Limit Values for Chemical Substances and Physical Agents and 
Biological Indices. - 

Halliburton NUS, 1992. Final RCRA Facility /nvesfigafion Phase I EMR SWMU 19/OCJ, 
08/l 7/12/14, and 13/14, NSWC Crane, Indiana. August. 

Morrison Knudsen Corporation (MK), 1995. Safety Procedures and Guidelines Manual. 
November. 

MK, EC&E Group, 1994a. Industrial Hygiene Procedures Manual. Rev. 0. April 

MK, 1996. Accident Prevention Plan For Naval Facilities Engineerrng Command Southern 
Division, Prepared by Morrison Knudsen under contract N62467-93-D- 1 106. Rev. 
1. November. 

MK, 1994c. Safety and Health Program Description for Hazardous Waste Operations. Rev 
1. September. 

MK, 1995d. NAVFAC SouthDiv Project Procedures: 
PHSP 01.1, Hazardous Energy Control (LockoubTagout), 3/l 5196. 
PHSP 02. I, Emergency Response, 3115196. 
PHSP 03. I, Spill Response, 3/15/96. 
PHSP 04. I, Incident Reporting, 3/l 5196. 
PHSP 05. I, Excavations. 5/21/96. 

- 
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MK, 1994e. White Paper on Cornposting Technology. December. 

MK, 1997. Pilot Scale Operational P/an for Soils Bioremediation Facility. Revision 4. April. 
l 

NIOSHIOSHAIUSCGIEPA, 1985. Occupational Safety and Health Guidance Manual for 
Hazardous Waste Site Activities. DHHS (NIOSH) Publication No. 85-115. October. 

NIOSH, 1994. Pocket Guide to Chemical Hazards 

Naval Energy and Environmental Support Activity (NEESA), 1983. initial Assessment 
Study of NSWC, Indiana; NEESA 13-0003, NSWC Crane, Indiana. May. 

OSHA, 1996 Limits for Air Contaminants, Title 29 CFR Part 1910 Section 1000, Table Z-1, 
July 1, 1996. 

U.S. Army Corps of Engineers (ACOE), 1992. RF/ Phase /I Soils Report for Rockeye, 
SWMU 10115, NSWC Crane, Indiana. IN5 170 023 498. July. 
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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 pilot 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 contaminants are TNT, HMX and RDX. 
These chemicals can present health hazards in the form of airborne aerosols and by direct 
contact. Health hazards of metals as an airborne aerosol is considered low. Potential 
health hazards involving hydrocarbons and other inorganic gases and vapors are also 
considered low. Potential biological hazards may include airborne bioaerosols such as 
bacteria, molds, yeast, and fungi. 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. 

2.2 ACTIVITY HAZARD ANALYSES 

AHA have been prepared for each anticipated task in accordance with EM 385-l-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. 
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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. l 

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 composting 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. - 

2.5.2 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 (dE(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 notifythe 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 
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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 
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. 

2.5.4 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 - and 
signs posted. Refer to MK Project Procedure PHSP 05.1 for specific excavation 
requirements. 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-l -1, Section 25) for sloping or shoring are not anticipated as necessary. When 
excavations are completed near building sidewalls and foundations, an MK engineer 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 
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survey by the NSWC representative. p MK will have 
a designated competent person who will evaluate all excavations and trenches on a daily 
basis 3. Inspections shall be recorded in a log 
book and field inspection checklists. l 

2.5.5 Hazardous Energy Control (LockoutiTagout) 

Ground Fault Circuit Interrupters (GFCls) will be installed on all portable electrical 
equipment and installations 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, 
and PHSP 01.1. The MK Site Superintendent shall be responsible for verifying adequacy 
of all lockoutltagout 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. 

2.56 Fire and Explosion 

An Unexploded Ordnance Survey (UXO) will be required prior to subcontractor 
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 MK SSHO. 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. At least two 20 lb or equivalent “ABC” multi purpose fire extinguisher shall be 
maintained for fire response at the entrance to each Contamination Reduction Zone 
(CRZ). 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 
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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 at least 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. Portable power tools shall be explosion 
proof in accordance with NFPA 708 and 70E, Class 1, Division 1, Group D or otherwise 
approved for use in potentially explosive atmospheres. 

2.57 General Motor Vehicle, Hand and Power Equipment Safety 

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

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

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

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

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

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 
equipment and documented in the MK SSHO Logbook. Corrective action will be 
pursued with the Superintendent. 

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 traffic control items such as traffic cones, 
flagging, barricades, and signs. Types and placement of traffic control items will be in 
accordance with EM 385-t-1, Section 8 and 29 CFR 1926.201 and 202. Workers required 
to work in active traffic areas or roadways will be required to wear high visibility reflective 
vests. 
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2.5.9 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. l 
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3.0 
RESPONSIBILITIES AND AUTHORITIES SUMMARY 

This section describes the roles and responsibilities of project personnel with regard tQ 
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 and Post 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 CERTIFIED INDUSTRIAL HYGIENIST (CIH) 

The MK CIH who is the MK Project Management Office (PMO) Health and Safety Manager 
is responsible for preparation of the SSHP. The CIH is responsible for making 
modifications to the plans and recommending changes to the work tasks if they affect 
safety and health. The CIH is responsible for ensuring that all required 
sampling/monitoring is performed and that all required safety and health documentation 
is maintained. The CIH may assign some tasks to the MK SSHO for implementation. 

3.4 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. 

3.5 SUBCONTRACTOR PERSONNEL 

All Subcontractors are required to abide by the requirements of this SSHP. They are also 
required to comply with all applicable and appropriate federal, state, and local laws, 
standards, and regulations. Subcontractors must notify the MK SSHO and MK General 
Superintendent of all accidents as soon as possible. Subcontractors must maintain 
records of all first aid rendered and recordable, and lost time injuries. Subcontractors must 
notify the MK SSHO of any changes in work conditions which may affect the safety and 
health aspects of the task. 

3.6 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 Bedford Gate, head east on Highway 1.58 to the city of Bedford, 158 turns left 
onto 16th Street. The distance to hospital is approximately 20 miles. This gate is open 
during the hours of 6 AM to 8 AM and 3 PM to 6 PM on Mondays through Fridays. 
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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). 

4.2 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, including those 
working in the support zone, 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. An abbreviated version of this training will be given to site visitors not 
entering an exclusion zone but whose business will be conducted unescorted in the near 
vicinity of the Work Zones. 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 including drum handling. 
Engineering controls. 
Medical surveillance requirements, including recognition or symptoms and signs 
which might indicate overexposure to hazards. 
Decontamination procedures. 
Emergency procedures. 
Spill containment plan. 
Confined Space Entry. 
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. Energy Control. 

. All other requirements of this SSHP, 

If permit required confined space designations are made, then personnel involved wiT$ 
confined space entry work shall, be required to have certified documented training In 
confined space entry procedures in accordance with the requirements of 29 CFR 
1910.146. Copies of certificates must be presented to the MK SSHO prior to commencing 
work. Confined space entry procedures shall be implemented by the MK SSHO in 
accordance with MK IH Procedure 9. An MK Confined Space Entry Permit shall be posted 
at each work site during permit confined space entry activities. The Base Fire Department 
shall be notified of the location of confined space entries and expected duration at least 
two hours in advance of entry by the MK SSHO. 

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 successfully completing respiratory training and fit testing. 

4.4 HAZARDCOMMUNICATIONTRAINING 

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 each work site or some location convenient for 
employees to review plus a copy will be kept at the MK Project Office. 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 CPR/FIRST AID AND BLOOD BORNE PATHOGENS 

At least one employee on each shift shall be qualified to administer First Aid and CPR. At 
the minimum, the MK SSHO shall be First AidlCPR qualified. This person is also required 
to be trained to 29 CFR 1910.1030 (BLOOD BORNE Pathogens). Trained First Aid and 
CPR personnel shall be identified by hard hat stickers or other means of identification. 
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4.6 DEPARTMENT OF TRANSPORTATION (DOT) HAZARDOUS MATERIALS 
TRAINING 

All personnel required to classify, mark, select packaging, inspect, load and transporj 
hazardous materials must be trained to 49 CFR 172 Subpart H. This includes personnel 
responsible for packaging of samples to be sent to off site laboratories for analysis. Also 
included are personnel responsible for completing a hazardous waste or hazardous 
material manifest and insuring the hazardous waste/material is properly prepared for off 
site shipment. 

4.7 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. 

4.8 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 
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. 

4.9 PRE- AND POST-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. Feedback on the AHA worksheets is highly regarded and the MK SSHQ 
should make every effort to validate there applicability. 
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Post-entry briefings shall be held as needed to assure changes in conditions or work 
methods are promptly reported and addressed. In addition, all incidents will be promptly 
evaluated and the evaluation results will be communicated to personnel in post-entry 
briefings and other meetings. Lessons-learned from these evaluations shall be 
communicated to all affected personnel. Post Entry Briefs are the responsibility of the Job 
Supervisor. They are not required to be formally documented, a logbook entry is sufficient. 

4.10 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. 

4.11 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, 
Subcontractors to MK shall provide copies of training certifications along with proof of 
medical surveillance physical and respirator certification to the MK Project Manager or MK 
SSHO prior to personnel working on site. 
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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 specify 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. Note: if MK personnel require 
physicals or other medical surveillance in the field, the MK PM and MK SSHO shall 
establish a purchase order agreement with the selected medical facility and contact the 
Health and Safety Manager for a copy of a sample Client Profile for their use as the 
purchase order specification. 

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. 
Complete physical examination. 
Pulmonary function test (FVC and FEV,). 
Complete blood count, generally SMAC-22 or 24 biochemical profile 
Audiometry. 
Complete urinalysis. 
Resting electrocardiogram. 
Vision screen. 
Chest X-ray (PA) (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 episodic examination will be left to the discretion of the examining physician. 
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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. Subcontractors must provide this information to the MK Project Manager or the MF 
SSHO prior to mobilization activities on site. For privacy reasons, these statements must 
not contain the specific results of medical examinations or tests. 

5.2 DRUG ABUSE PREVENTION PROGRAM 

Morrison Knudsen Corporation 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. 

5.3 RECORDKEEPING 

The MK SSHO will manage medical surveillance records 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. 

- 
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6.0 
PERSONAL PROTECTIVE EQUIPMENT 

tn 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: 

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

. Only NIOSHIMSHA-approved respirators and cartridges shall be used 

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

. 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 6, 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 tog 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 

- aSSlstanCe when necessary from the MK SSHO or General Superintendent. 

NSWC Crane 
Bioremediation Facility 
Pilot Scale Operational Plan - SSHP A-24 



- 

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). 

NSWC Crane 
Bioremediation Facility 
Pilot Scale Operational Plan - SSHP A-25 06/06/97 



.- 

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 win 
maintain one photo-ionizing detector (PID) with 10.2 eV lamp, a supply of colormetric 
indicator tubes and handpump, and one multi-gas combustible gas indicator (CGI)/ Oxygen 
(O,)/ 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 

A direct-reading, real-time photo-ionization detection (PID) instrument (model: PhotoVac 
MicroTip) capable of detecting volatile organic compounds (VOCs) will be used whenever 
excavation and penetration in potentially contaminated areas occurs and for general area 
scans in the Composting Buildings. Readings will be taken at locations that reflect 
approximate concentrations of organic vapors and gases in the breathing zone of 
excavation personnel. Results of the organic vapor and ~gas monitoring will be 
documented. If necessary, the level of PPE used by personnel will be modified. Table A-7 
describes the level of PPE to be used, based on the concentration of organic vapors and 
gases in the breathing zone of project personnel. The direct-reading real-time organic 
vapor and gas monitoring equipment will be “response checked” according to the 
manufacturer’s instructions before use each day, and calibrated yearly by the manufacturer 
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or other qualified personnel. Records of the response check, maintenance, and annual 
calibration will be maintained on-site. 

Colorimetrtc indicator tubes (e.g., MSA tubes) for organic vapors shall be used at the MK 
SSHDs discretion whenever the PID instrument measures breathing zone concentration’3 
of organic gases or vapors exceeding 5 parts per million (ppm) PID equivalents greater 
than background concentrations for time period greater than five minutes or as deemed 
necessary by the MK SSHO. Calorimetric tubes are used to further characterize the 
potential exposure. Generally, the frequency of sampling with indicator tubes is driven on 
the monitoring results of the PID for organic compounds. Based on volatile concentrations 
reported in the soil sampling results, VOC’s are not expected to be a problem. The MK 
SSHO will have available tubes for benzene, xylene, ethylbenzene, toluene, 
trichloroethane, and petroleum hydrocarbons. 

Additional compounds that will be measured using coloiimetric indicator tubes include the 
following: hydrogen sulfide, carbon dioxide, carbon monoxide, ammonia, nitrogen dioxide, 
nitrous fumes, and formaldehyde. 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. 

7.2.2 Airborne Dust 

A direct-reading, real-time instrument capable of detecting airborne dust (MIE Miniram) 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 IO mg/m3 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 mglm3, immediate steps will be taken to 
determine the cause and modify site operations. 

-, 

- 
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7.2.4 Noise Monitoring 

Noise monitoring will be performed, as warranted, at the initiation of each task or operation 
to determine the sound levels associated with the particular task or operation. Sound 
levels will be determined 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 manufacturers 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, the wet bulb globe temperature 
(WSGT) may be used to monitor the potential for heat stress. Worklrest periods wilt 
be adjusted according to the guidelines stated in the current edition of ACGIH 
Threshold Limit Values for Chemical Substances and Physical 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 
NIOSH/OSHAIUSCG/EPA, Occupational Safety and Health Guidance Manual for 
Hazardous Waste Site Activities, Section 8 should be consulted. The following is a - 
summary from that document. 

When employees are required to wear impermeable chemical protective clothing in 
temperatures exceeding 7O”F, employees shall monitor their pulse rate or use the 
“buddy system” to monitor each other’s pulse rate at the start of each rest period. If the 
pulse rate exceeds 110 beats per minute, the next work period shall be shortened by 
one-third without shortening the rest period. The pulse rate shall be monitored again at 
the beginning of the next rest period and if the pulse rate exceeds 110 beats per 
minute, the work period shall again be shortened by one-third. No employee shall be 
permitted to continue working in PPE if his or her pulse rate exceeds 1 IO beats per 
minute continuously. 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-l-I Section 06.J and the current edition of ACGlH 
Threshold Limit Values for Chemical Substances and Physical Agents. At air 
temperatures below 5O”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 2.5.3. The use of extra insulating clothing 
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and/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 -1. If work is performed continuously in the cold at an equivalent chill 
temperature or below 20 “F, 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 “F in accordance with Table 3 of the ACGIH booklet in 
the Cold Stress section. 

7.2.6 Carbon Dioxide, Hydrogen Sulfide, and Other Chemical Monitoring 

At the Bioremediation Facilities during active composting, real-time monitoring using 
calorimetric indicator tubes for carbon dioxide and hydrogen sulfide will be performed 
periodically by the MK SSHO in the buildings housing the windrows. If carbon dioxide 
leveis 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. The ceiling for 
hydrogen sulfide is 10 ppm. Evacuation from the structure shall occur at 5 ppm, and 
action shall be taken to vent the structure and maintain a level below 5 ppm. These 
compounds will be measured in the cab of the windrow turner machine during turning of ~- 
the windrow approximately twice per week for the first two weeks. These same 
compounds will be measured inside of the compost buildings at two locations in the 
building once per day for the first week of active composting. 

Also during active composting, real-time monitoring will be conducted periodically to 
determine if any detectable levels of methane, carbon monoxide, nitrogen dioxide, 
nitrous fumes, ammonia, and formaldehyde are present. Monitoring will be completed 
using calorimetric indicator tubes, except for methane where the multi-gas meter will be 
used. The multi-gas meter will also be used for hydrogen sulfide and carbon monoxide 
in addition to the calorimetric indicator tubes. These compounds will be measured in 
the cab of the windrow turner machine during turning of the windrow approximately 
twice per week for the first two weeks. These same compounds will be measured 
inside of the compost buildings at two locations in the building once per day for the first 
week of active composting. If detectable levels are encountered, then full-shift time 
integrated samples may be obtained to better quantify the occupational exposure level, 
and current controls (engineering, administrative and PPE) will be assessed to 
determine there adequacy. 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 Organic Compounds 
. 

Time-integrated area air sampling for hydrocarbons using personal air sampling pumps 
will be performed by the MK SSHO during the composting process to determine what, if 
any, of the hydrocarbon constituents may be present and there levels. Sample 
collection and analysis will be completed in accordance with the following methods: (1) 
NIOSH 1500 for hydrocarbons, (2) NIOSH 1501 for aromatic hydrocarbons, and (3) 
NIOSH 1003 for halogenated hydrocarbons. 

7.3.1.1 Material and Method 

a. NIOSH 1500 - collect on solid sorbent tube, coconut shell charcoal, 100 
mg150 mg; volume of 4 L, flowrate of s 0.20 liter per minute (LPM) based 
on n-hexane. Analyze by Gas Chromatography Flame Ionization Detector 
(GCIFID), if hit, analyze with Mass Spectrometry (MS) and provide 
readout against computer library. 

b. NIOSH 1501 - collect on solid sorbent tube, coconut shell charcoal, 100 
mg150 mg; volume of 30 L, flowrate of < 0.20 LPM based on benzene. 
Analyze GCIFID, if hit, analyze with MS and provide readout against 
computer library. 

c. NIOSH 1003 - collect on solid sorbent tube, coconut shell charcoal, 100 
mg1.50 mg; volume of 60-70 L, flowrate approximately 0.14 LPM. Analyze 
by GC/FID, if hit, analyze with MS and provide readout against computer 
library. 

7.3.1.2 Samplinq Strateu 

During composting process two “area” samples of full shift duration will be 
obtained inside of the structure and two outside of the structure 
representing background for each of the three methods approximately one 
week into the composting process. Area samples inside of the composting 
structure during active composting will be obtained as a basis for design and 
verification of breathing zone sampling strategies. The area samples will be 
of full shift duration, obtained inside of the compost building near the 
compost piles, but far enough so as not be hit by the windrow turner machine 
and any of the compost thrown from its mixing flails. The sample pump and 
media will be secured to the portable step ladder at approximately 1.5 meter 
(m) above the floor. Area samples should be biased by representing the 
worst-case exposure since no one will be in the structure during turning of 
the windrows once “active” composting begins except for the windrow 
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machine operator. The windrow machine operator will be working from an 
enclosed cab with inlet air filtration. One or two personals samples may be 
obtained from the windrow machine operator, however, the time to complete 
two to three passes through the compost piles is minimal. Thus sufficient 
sampling time may not be obtainable. For each method, estimate 4 samples’ 
for analysis (12 samples plus 2 blanks) for a total of 14 samples. 

7.3.2 Metals 

Time-integrated air sampling for metals using personal air sampling pumps will be 
performed by the MK SSHO during soil excavation and screening, and during 
composting when the windrows are mixed to determine what, if any, of the metal 
analytes may be airborne and there levels, Sample collection and analysis will be 
completed in accordance with OSHA Method ID-125 or NIOSH Method 7300 for metals 
scan with analysis by Inductively Coupled Plasma (ICP) or Graphite Furnace Atomic 
Absorption (GFAA) Spectroscopy. 

7.3.2.1 Material and Method 

OSHA ID-125 - collect on 0.8 urn cellulose ester membrane (MCE) filter with 
support pad with 3-piece 37 mm clear styrene acrylonitrile (SAN) cassette. - 
Sample Volume = 720 L at 1.5 LPM. Analytes include aluminum, cadmium, 
iron, nickel, antimony, chromium, lead, arsenic, cobalt, zinc, beryllium, 
copper, and magnesium. 

7.3.2.2 Samplinq Strateqy 

During soil excavation and screening: (1) obtain two “personal” samples of 
full shift duration from maximally exposed individuals completing soil 
excavation and screening tasks; and during composting (2) obtain two 
“personal” samples from the windrow turning machine operator during first or 
second week into the composting process during turning of the windrow; and 
(3) obtain two “area” samples from inside the composting facility of full shift 
duration. Estimate 8 samples for analysis (6 samples plus 2 blanks). 

7.3.3 Explosives Residues 

Time-integrated air sampling for explosive residues as airborne aerosols using 
personal air sampling pumps will be performed by the MK SSHD during soil excavation 
and screening, and 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. 
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7.3.3.1 Material and Method 

- 

OSHA 44 - collect on sorbent and filter tube, 270/140 XAD-2 and glass fiber 
filter, OSHA Versatile Sampler (OVS) Tube. Volume = 240 L, rate = 0.5 LPM, 
time = 8 hour. Analysis by HPLC in accordance with EPA Method 8330 
providing a scan for specific analytes and isomers. Specific analytes include 
HMX, RDX, TNT, 1,3-DNB, TNB, and 2,4-DNT 

7.3.3.2 Samplincl Strateav 

During soil excavation and screening at the Mine Field A facility, six personal 
samples of full shift duration, or if necessary, split shift duration will be 
obtained from two of the laborers. The laborer’s are considered the maximally 
exposed individual for this task. At the cornposting facility, six personal 
samples of full shift duration, or split shift if necessary, will be obtained from 
the Environmental Technician. The Environmental Technician is considered 
the maximally exposed individual during the composting process since he will 
be responsible for supervising the building of the windrows, applying water 
during mixing and refining of the windrows, and for monitoring process 
parameters. 

The construction superintendent may also be in the building during windrow 
building assisting the Environmental Technician. If this is the case, personal 
samples of full shift or split shift will be obtained. Four to six area samples 
inside of the cornposting structure during active cornposting will be obtained 
as a basis for design and verification of breathing zone sampling strategies. 
The area samples will be of full shift duration, obtained inside of the compost 
building near the compost piles, but far enough so as not be hit by the 
windrow turner machine and any of the compost thrown from its mixing flails. 
The sample pump and media will be secured to the portable step ladder at 
approximately 1.5 m above the floor. Area samples should be biased by 
representing the worst-case exposure since no one will be in the structure 
during turning of the windrows once “active” composting begins except for 
the windrow machine operator. The windrow machine operator will be 
working from an enclosed cab with inlet air filtration. One or two personals 
samples may be obtained from the windrow machine operator, however, the 
time to complete two to three passes through the compost piles is minimal. 
Thus sufficient sampling time may not be obtainable, 

7.3.4 Biological Hazards 

Time-integrated air samples for bioaerosols will be obtained by the MK SSHO inside of 
the Cornposting Building during cornposting after the windrows are mixed, and 
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compared to background samples taken at a location outside of the perimeter of the 
Bioremediation site. 

7.3.4.1 Material and Method . 

a. Collect airborne aerosols by impaction on pre-selected growth media plates 
using a high volume sampling pump with 2-stage Andersen lmpactor 
calibrated using 4-L glass calibration jar with calibration specific culture 
plates. The sampling flowrate is 28.3 LPM and sampling time will be set at 10 
minutes, Samples will be obtained for the respirable and non-respirable 
fractions (2stage). Standard Method Agar (SGA) will be the growth media 
selected for bacteria, and Potato Dextrose Agar (PDA) for fungi (yeasts and 
molds). 

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

1. Total bacteria (total plate count), subculture from bacteria plate for E.co/i 
as a marker from manure. 

2. Fungi (molds and yeast), look especially for the fungus Aspergillus 
fumigatus. 

b. Collect samples from source inventory for analysis. May consist of dip slide 
water samples from collection sump in building for qualitative analysis and 
contact slide sample from assumed fungal growth on building components 
such as the floors or structural support members. Samples to be obtained 
using contact slides and dip slides such as Biotest Diagnostics Corporation 
Hycon Contact Slides and Hycon Dip Slides. 

7.3.4.2 Samplinq Strateqy 

During active composting, six area samples will be obtained inside of the 
composting structure and six area samples outside of the structure 
approximately 100 m downwind from the composting structure. The samples 
will be obtained approximately two and three days into the cornposting 
process. Samples inside of the structure will be taken immediately after the 
windrows are turned. 

One sample set consists of the following: 

Bacteria - 1 respirable and 1 nonrespirable culture plate 
Fungi - 1 respirable and 1 nonrespirable culture plate 
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Therefore six sample sets inside of the structure for bacteria will require 12 
culture plates and six sample sets for Fungi inside of the structure will require 
12 culture plates for a total of 24 culture plates. Three of the respirable sized 
bacteria plates and three of the non respirable sized bacteria plates will be , 
subcultured using velveteen impression at the laboratory for E.co/i analysis. 
The outside samples will total 24 the same as the inside samples. Velveteen 
impression will be obtained for the same amount of samples as the inside 
samples, 6 samples. An estimated 4 field culture blanks will be obtained in 
the field. 

7.3.5 Wipe Sampling for Explosives Residues and Metals 

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

7.3.5.1 Material and Method 

Collect wipe samples using glass fiber filter for explosives residues and 
paper filters wetted with distilled water for metals, Obtain random surface 
samples from the inside of used protective coveralls, and from the personnel 
decontamination shower trailer, specifically the change room area and the 
lunch/conference room. Samples are obtained by wiping through a 100 cm2 
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. Metal samples are 
analyzed at the laboratory by ICP and explosive residues by HPLC. 

7.3.5.2 Samplino Strateqv 

Samples are obtained randomly and unannounced during the first month of 
operations at the discretion of the MK SSHO. Estimate 10 samples for 
metals and 10 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 
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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 Lyle Environmental Management, Inc., 1507 Chambers, 
Road, Columbus, Ohio 43212 (800-336-5953) (Attention: Sean P. Mauduit). Turn- 
around time will be set at 10 working days. Workers will be notified of time integrated 
sampling results via memo to the designated supervisor. 
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8.0 
GENERAL SAFETY RULES AND PROCEDURES 

8.1 GENERAL l 

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 two 20-lb rated ABC multipurpose dry chemical fire 
extinguishers; first aid kit including CPR kit (Pocket Mask) and biohazards 
control kit; emergency eyewash; 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. 

* Avoid driving over dry grass that is higher than the ground clearance of the 
vehicle. Catalytic converters on the undercarriage of vehicles are sufficiently 
hot to ignite dry prairie grass. Never allow a vehicle with a warm 
undercarriage to sit in a stationary location over dry grass or other 
combustible materials. 

* Do not eat, drink, 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. 

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

* At a minimum, wear hard hats, safety glasses and steel-toed boots when 
inside the work boundaries. 
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. Remain a safe distance from the excavation equipment when not involved in 
operation or monitoring activities. 

- Do not under any circumstances enter or ride in or on any backhoelexcavatol 
bucket, materials hoist or any other device not specifically designed for 
carrying human passengers. 

* 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. 

* Use explosion proof sampling equipment and tools 

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

- 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. 

- 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. 

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

* Keep hand tools off the ground and centrally located on a plastic cover or 
area of no contamination whenever possible to avoid tripping hazards and 
the spread of contamination. 

* 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. 

- Minimize truck tire disturbance of all stabilized sites and areas beyond the 
work area boundaries. - 
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Cease all work operations on the site at sunset unless the control zone is 
adequately illuminated with artificial lighting. 

Job Supervisors shall attend the POD meeting prior to the start of the work 
and conduct pre- and post-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. 

Remove disposable clothing and follow decontamination procedures 

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

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. 

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

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; evacuation routes; location of first aid equipment, fire 
extinguisher and eye wash and spill containment equipment; and emergency 
communications equipment. Posted with the Soil Excavation Map shall be the list of 
emergency phone numbers and route map to hospital. 

9.1 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. For this project, the 
EZ for each soil excavation area will consist of the immediate area of excavation 
extending outward for approximately 20 feet. The EZ will include the excavated soil 
classified as potentially contaminated that may be stockpiled. 

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 verify 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 follovved by additional 
decontamination in the CRZ. The MK SSHO will monitor activities in the EZ from his 
Position in the CRZ. The boundary line from the EZ to the CR2 will be based on the 
following criteria: 

-- 
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1. Approximately 20 feet outward from contaminated work area, or as much as 
necessary, to include the heavy equipment operating in the zone and the 
temporary staging of any potentially contaminated soil. 

l 

2. Perimeter air monitoring using the portable dust/aerosol monitor shows no 
increase in concentration above background. Background is considered the 
Support Zone (SZ) area. 

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 
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 plastic lined 55gallon drums or other 
containers for later disposal. 

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 
DANGER 

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 ?r 
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, plastic lined 55gallon drums 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 wilt 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 to include used respirator receptacle, 

. Portable High-Efficiency Particulate Air (HEPA) vacuum for vacuuming PPE before 
removal. Note: this requirement may be deleted pending results of airborne 
monitoring and engineering dust controls. 
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. Boot wash station and glove wash station with boot pick for cleaning initial mud 
cakes from boots (a tub of water and detergent (Alconox@) with brushes for 
cleaning and another tub of water for rinsing. 

l 

. Sampling equipment wash station (similar to boot wash station) 

. Disposable clothing drop. All contaminated or potentially contaminated disposable 
clothing shall be placed into labeled 6-mil plastic bags within a 55-gallon drum for 
disposal. 

. 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 equipment/tools with visible contamination will be cleaned prior 
to removal from the site. A water and detergent solution will be used for highly 
contaminated equipment, followed by a high-pressure water rinse if necessary. 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 consisting of water, 
towels and soap for personnel. 

10.5 DECONTAMINATION WASH WATER 

Equipment and personnel decontamination areas will be designed to allow for collection 
of all wash/rinse waters into 55gallon drums or a larger temporary storage container. 

10.6 SANITATION AND PERSONAL HYGIENE 

Personnel exiting the CR2 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 l 

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, fire extinguisher and spill control kit (if applicable) 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 injuries 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 
0%~ (PMO) should be notified shortly after notification to the Navy’s designated authority. 
lf 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 injury must be provided to the ROjCC or RElCC and MK Charleston 
PM0 within 24 hours of the incident via memo form. This report iS to inClu& aS 

attachments: 

E: 
Employer’s First Report of Injury (Workman’s Comp Insurance Form) 
Supervisor’s Accident Investigation Report (MK Form CAS 24/77) 

:: 
Accident Data Report (MK Form 6783/91) 
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 describes a contingency plan to be implemented in the event of injuries, 
illnesses, accidents, and fires. The contingency plan provides guidelines for the propei 
response to emergency situations, however the actual response will depend on the 
situation. 

In the event of an emergency, the MK SSHO, MK General Superintendent and/or Job 
Supervisors will direct all personnel to take appropr.iate 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 
* Initiate emergency response action, 

12.1 PRE-EMERGENCY PLANNING 

Prior to start-up of pilot scale, the MK Project Manager, MK General Superintendent and 
the MK SSHO shall review the Program Procedure PHSP 02.1 and check that all steps 
necessary to assure effective emergency response requirements and resources are 
established for this project. 

In addition to the guidance provided in this document, all safety meetings and pre-entry 
briefs shall 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. Information must be included on the Soil 
Excavation Maps. 

. Emergency Response Coordinator. The MK 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. 

. Evacuation Routes. Routes will be specified as needed. Information must be 
included on the Soil Excavation Maps. 

. Means of Evacuation. The number of personnel that may be evacuated from the 
work site by various routes will be evaluated by the MK SSHO. 
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12.2 

- 

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 specifying the 
use of alarms, horns and sirens. The means of communication with emergency 
response providers will be considered. Information must be included on the Soi? 
Excavation Maps. 

Designation of a location for first aid services, fire extinguisher(s) and spill control 
equipment. Information must be included on the Soil Excavation Maps. 

Procedures to be followed by employees who remain to manage critical operations 
to insure safe shutdown. 

RESPONSIBILITIES 

The follow;ng is a description of personnel roles, lines of authority, and the emergency 
response communication/notification responsibilities for site personnel. 

12.2.1 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 MK SSHO. 

12.2.2 Project Manager 

The Project Manager is responsible for assuring adherence to the administrative elements 
and implementation of the Emergency Response Plan (this section of the SSHP). He will 
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. 

12.2.3 MK Certified Industrial Hygienist (CIH) 

The CIH is responsible for preparing the Emergency Response Plan (this section of the 
SSHP). The CIH will develop and review the Emergency Response Plan, evacuation 
plans, and oversee implementation at the site. The CIH will ensure that supervisors and 
employees meet the training requirements of the plan and approve the equipment used 
in the plan. The CIH may designate duties on site to the MK SSHO. The CIH is the 
designated Health and Safety Manager based in Boise, ID. 
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12.2.4 MK Site Safety and Health Officer (SSHO) 

The MK 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 MK SSHO to keep them up-to-date and to ensure that they are 
applicable and relevant to emergency response organizations. 

12.3 EMERGENCY RECOGNITION AND PREVENTION 

Site personnel shall 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. 

12.4 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 site personnel. Additional 
information will be provided in the site briefing concerning other hazards that may arise at 
the site. Safety Zones or assembly points must be included on the Soil Excavation Map. 

12.5 SITE SECURITY AND CONTROL 

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

12.6 EVACUATION ROUTES 

Evacuation routes will be established based on scope of work, location of work and 
atmospheric conditions. Evacuation routes shall be posted in various locations on the site 
if necessary and included on the Soil Excavation Map. All site personnel will be made 
aware of evacuation procedures during site-specific training especially pre entry briefings. 
Topography, layout and prevailing wind conditions shall be considered in establishing 
evacuations routes and assembly points. 

12.7 EMERGENCY DECONTAMINATION 

In the event an employee 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 decontamination may cause, If the employee has any signs 
of contamination, the ambulance and hospital staff will be notified of this and the nature 
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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 MK SSHO shall contact the medical 
facility to establish a contact person for the necessary information. 

12.8 EMERGENCY MEDICAL TREATMENT AND FIRST AID 

See Section 1 I. 

12.9 COMMUNICATIONS 

The MK SSHO, the MK General Superintendent and the Job Supervisor(s) at each work 
site area shall be equipped with two-way radios for communications on site as warranted. 
Emergency Communications equipment will be provided by MK. Additional 
communications with outside emergency services will be accomplished through the use 
of cellular telephones if necessary. Both two way radios and cellular phones are to be 
used for emergency’s only. In the radios will be used for standard field construction 
communication, then the MK SSHO shall establish strict protocols for radio communication 
and insure all personnel who carry radios understand the protocols. 

12.10 CRITK!lJE OF RESPONSE AND FOLLOW-UP 

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

12.11 INITIAL REPORTING AND MANAGEMENT OF INCIDENTS 

All emergencies will be promptly reported to the Emergency Response Number x3300, the 
Environmental Department (xl 132, x31 14, or x6160), and to the MK SSHO at 812-854- 
6941 or portable radio Unit 0004. The MK 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 resident officer in charge of security, fire department and/or ambulance services or the 
Environmental Protection Department Manager. 

The following contains the initial response actions to be taken by MK personnel and 
subcontractors at the work site for the type of incident incurred. 
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A. Incident Type: Fires in Vehicles and Mobile Equipment, Process Equipment, 
and Support Structures. 

Response Actions: l 

1. Notify the NSWC Crane Security Desk at extension 3300, 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. 

2. 

d. Injured or trapped personnel and any potential material release 

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

3. MK SSHO or Supervisor assumes initial command of the situation 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. 

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

Response Actions: 

1. MK SSHO or Supervisor notifies the NSWC Crane Security Desk at extension 3300 
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 
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d. Permanent structure location where personnel will be relocating to on 
Base. 

2. MK SSHO or Supervisor will direct personnel to shutdown operations, secure 100% 

materials, and park and secure mobile equipment. Personnel shall be directed to 
report to a permanent building after completing decontamination procedures. 

3. MK SSHO or Supervisor will complete accountability and await clearance from Base 
Security to resume operations or other action. 

C. Incident Type: Medical and Rescue Emergencies. 

Response Actions 

1. Notify the NSWC Crane Security Desk at extension 3300 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 

2. 

d. Injured or trapped personnel and any exposure to hazardous material. 

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

3. MK SSHO or Supervisor 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 
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D. 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 extension 3300 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, 

2. 

d. Injured or trapped personnel and estimate of material released 

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

3. MK SSHO or Supervisor 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. 
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13.0 
LOGS, REPORTS, AND RECORDKEEPING 

13.1 SAFETY AND HEALTH LOGBOOK l 

The MK SSHO shall maintain a Project Safety and Health Logbook for the duration of work 
activities at the site. Entries in the logbook shall be time sequenced. The entries must be 
written in ink and the bottom of each page must be signed. The logbook shall be hard 
bound. No pages will be removed from the log book. Corrections must be lined out and 
initialed. The logbook will contain specific information recorded on a daily basis utilizing 
the Form shown in Figure A4 The logbook will contain specific information on safety and 
health activities and to further describe or clarify information recorded on the Figure A-5, 
the SSHP Daily Logbook Report form. 

A separate file folder shall be maintained for Figure A-4 Separate file. folders shall be 
established for this SSHP; calibration data sheets if not attached to Figure A-4; safety and 
IH instrument serial numbers and shipping papers; field specific safety and health 
procedures; all safety and health related permits; and weekly safety inspections. Records 
of training and site orientations; briefings including pre-entry briefs; Subcontractor 
prepared equipment inspection sheets, if applicable shall also be maintained in file folders 
by the MK SSHO. In addition, the MK SSHO shall copy and file all receipts for MK 
equipment rentals and consumables upon delivery to the site and the inventory shall be 
verified as acceptable. 

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-5 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 and the completed Soil Excavation Maps. 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 

_ 
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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 an4 
furnished to MK or the Navy’s designated authority upon request. Monitoring and sampling 
results shall be managed as stated in Section 7.5 of this plan. 

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 pilot scale. 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 within ten 
working days after project completion. 

-. 

The Cleveland safety and health representative, Frank J. Petrik, has responsibility for 
providing a summary write-up on all industrial hygiene time integrated sampling results. 
This summary shall be integrated into the project completion report. 
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14.0 
ON-SITE WORK PLANS 

A Pilot Scale Operational Plan has been prepared of which this document is designateg 
Appendix A to define the work tasks and identify the work objectives. The means and 
personnel required to complete the task is identified along with consideration for methods, 
logistics, quality control/assurance and resources. 

-. 

- 
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15.0 
COMMUNICATION PROCEDURES 

15.1 RADIO COMMUNICATION, TELEPHONE, ALARMS AND DRILLS/EXERCISES 

Refer to Section 12.10 of this Plan. 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 

16.1 GENERAL . 

Spill and release accident scenarios during remediation could occur and involve residue 
process material and reinstates from decontamination activities. The following information 
will be used by project personnel to respond to and mitigate any releases on the project 
site. 

In the event of a spill or release, the MK SSHO, MK General Superintendent and/or Job 
Supervisors 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. 

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

16.2 PREPLANNING FOR SPILL CONTROL 

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. All aspects of the Emergency 
Response Plan as described in Section 12, will be reviewed by site personnel to ensure 
adequacy and that resources are available. 

During mobilization activities for this project, the MK Project Manager, MK SSHO, MK 
General Superintendent shall review the Program Procedure PHSP 03.1 and the Base Oil 
and Hazardous Substances Spill Contingency Plan. After review, they shall execute the 
steps necessary to assure effective spill response planning requirements and resources 
are established for this project. 

MK 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. 
Prior to the start of work, MK will review PHSP 03.1 and meet with site representatives on 
spill control and assure the SSHP is consistent with site requirements for spill control. 
Specific roles and responsibilities will be reviewed for MK and Navy personnel. The Base 
Fire Department will be notified of any spills classified above incidental and will assist in 
spill containment. The Base Response Team (SRT) will provide overall command and 
control of the clean-up activity for spills classified above incidental until relieved by a 
higher authority. 
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16.3 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. 

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. 

16.4 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 “Size-Up” of the situation is 
made and guidance established in Section 16.6 has been followed. 

16.5 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 employees 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. 
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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 employees 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. 

16.6 INITIAL REPORTING AND MANAGEMENT OF INCIDENTS 

All spill emergencies classified above incidental shall be promptly reported to the ._ 
Emergency Response Number x3300, the Environmental Department (xl 132, x31 14, or 
x6160), and to the MK SSHO at 812-654-6941 or portable radio Unit 0004. The MK SSHO 
will assure that the Navy’s Technical Representative (NTR) or ROICC is notified promptly. 

Incidental Release (defined) - a release of hazardous material where the substance can 

be absorbed, neutralized, or otherwise controlled at the time of release by employees in 
the immediate release area, or by maintenance personnel. In addition, the quantity of 
released material does not exceed any EPA Reportable Quantities. 

The MK SSHO, the MK General Superintendent and the Job Supervisor(s) are responsible 
for directing initial emergency response actions until the arrival of the NSWC Crane 

designated authority. The designated authority can include the officer in charge of 
security, fire department and/or ambulance services. The following contains the initial 
response actions to be taken by MK personnel and Subcontractors at the work site for spill 
and release emergencies: 
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Response Actions: 

1. Classify spill as Incidental or an Emergency. 
l 

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. 

6. Notify the Crane Security Desk at X 3300 and provide the following 

information: 

I, Name and phone number of person calling; 

2. Location of incident; 

3. Type of incident; 

4. If anyone is injured or trapped and the estimated volume of material 
released. 

C. MK SSHO, MK PM or Job Supervisor(s) designates one person to meet the 

emergency response units at the nearest road where the units will be 
approaching. 

D. MK SSHO, MK PM or Job Supervisor(s) assumes initial command of the 
situation and directs personnel to do one of the following: 

1. 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. 
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2. initiate initial spill response using available spill response equipment only for 
small emergency spill events where personnel are trained to mitigate. 
Evacuate the work zone or immediate area if there are any health threats 0; 
risks to personnel. 

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

- 
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17.0 

CONFINED SPACES 

l 

Permit-required confined space entry is not anticipated on this project. If entry is required 
in an excavation that is greater than 5 feet in depth, the excavation must be treated initially 
as a permit-required confined space. Atmospheric monitoring must be completed before 
the excavation can be downgraded to nonpermit-required confined space. Engineering 
controls (e.g. sloping, shoring, shields) must be in place to safeguard the excavation from 
collapse. Any confined space entry must follow MK Procedure 9.0 found in the Industrial 
Hygiene Procedures Manual (MK 1994a). 
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Identifier 

SWMU 12114 

Bioremediation 

Facility 

Table A-l 

Site Description and Contaminants 

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 using processed and mixed with 

composting technology. amendments are described in 

1 Section 1.2. II 
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Table A-2 
Potential Contaminants 

Potential Contaminant 

Acetone 

(Very low levels) 

Description 

Colorless liquid with a 
fragrant, mint-like odor. 

Exposure Limits 

OSHA PEL of 1000 ppm as 

8 hr TWA. 

Signs and Symptoms 

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

First Aid 

Irrigate eyes immediately with water. Soap 

wash skin promptly. Seek medical attentlo” 
immediately. 

Barium 

(Very low levels) 

White odorless solids, 
soluble compounds may be 
liquid compounds~ 

OSHA PEL 10 mg/m”as 8 
hr TWA. 

Upper respiratory irritant. 
Irritant to eyes and skin. 
Ingestion causes 
gastroenteritis. muscle 
*pa*“l 

Irrigate eyes immediately with water. Soap 
wash skin promptly. Provide reSpiratOry 
support Seek medical attention immediately~ 

Carbon Dioxide, off-gas Colorless, odorless gasp 
component of aerobic Normal constituent of air, 
composting~ about 3,000 ppm, 

OSHA PEL of 5.000 ppm. Cause headache, dizziness. 
restlessness; dyspnea, 
increased heart rate. pulse 
and blood pressure; 
convulsions and asphyxia at 
high concentrations 

Provide respiratory support Seek medical 
attention immediately. 

Cadmium 

(Very low levels) 

Metal: silver-white, blue- 
tinged lustrous. odorless 
solid. 

OSHA PEL 2.5 ug/m’ as 8 
hr TWA. 

Inhalation causes pulmonary Irrigate eyes immediately with water. Soap 

edema, dyspnea, cough and wash skin promptly. Seek medical attentlo” 
chest pai”~ Ingestion causes immediately. 
chills, muscle aches. nausea, 
vomiting and diarrhea. 

Chromium metal 

(Very low levels) 

Blue white to steel gray. 
lustrous. brittle. hard solid. 

OSHA PEL 0 5 mg/m’ as 8 
hr. TWA 

Histologic fibrosis of lungs by irrigate eyes immediately with water. Soap 

inhalation. Cause:; sensitive wash skin. Provide respiratory supports Seek 

dermatitis Poison by medical attention immediately. 

Inqestlo” 

. 
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Table A-2 

Potential Contaminant 

Lead 

(Very low levels) 

Formaldehyde 

Hydrogen Sulfide (May be 
off gas component of 
composting) 

Nitrogen Dioxide 

Diesel exhaust including 
oxides of nitrogen 

- Potential Conta 

Description Exposure Limits 

A heavy ductile, soft grey OSHA PEL 50 ug/m’ as 8 
solid. Noncombustible solid. Hr. TWA 
(May be in soil as a 
biodegraded product of 
leaded gasoline. 

Nearly colorless gas with a 
pungent. suffocating odor. 

Colorless gas with a strong 
odor of rotten eggs. 

OSHA PEL 0.75 ppm. STEL 
Of 2 ppm. 

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

Yellowish-brown liquid or 
reddish brown gas with a 
pungent acrid odors 

OSHA Ceiling of 5 ppm and 
NIOSH ST of 1 ppm. 

Appearance and odor vary 
depending upon the specific 
diesel exhaust camponent~ 

Use STEL of 1 pprn 

mi - nants - 

Signs and Symptoms First Aid 

Weakness, lassitude, and 
insomnia. Facial pallor, 
anorexia, low weight, and 
malnutritkm Constipation, 
abdominal pain and colitis. 

Anemia, gingival lead line, 
tremor, Encephalapathy, 
Nephropathy. Irritant to eyes. 
Hypertension. 

Irrigate eyes immediately with water. Soap 
wash skin promptly. Provide respiratory 
support. Seek medical attention immediately~ 

Irritant to eyes, nose, throat 
and respiratory system. 

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

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

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

Irritant to eyes, nose. throat. 
causescough anddecrease 
in pulmonary function, 

Irrigate eyes immediately with water, Soap 
wash skin promptly. Provide resplratov 
support Seek medical attention immediately. 

irritant to eyes and 
respiratory system, may 
cause pulmonalyfuncrion 
chanqes. 

Remove to fresh air, provide respiratory 
support. Seek medlcal attention immediate&’ 
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Table A-2 

Potential Contaminants 

Potential Contaminant 

DNT (Dinitrotoluene) 

(Majority of amino DNTs 
undetected in soil samples, 
can exist as metabolite 
during composting) 

Description 

Orange-yellow crystalline 
solid with a characteristic 
odor, 

Exposure Limits Signs and Symptoms First Aid 

OSHA PEL 1.5 mg/m’ as 8 Causes anoxia; cyanosis; Irrigate eyes immediately with water. Water 

hr, ACGIH 8 hr TWA of 0~15 anemia; jaundice; flush promptly. Soap wash skin promPtlY~ 

mgim’ reproductive effects; Provide respiratory support Seek medical 
suspected human attention immediately~ 

carcinogens 

HMX White-crystalline solid. No exposure limits listed. May cause Irritation to eyes. Irrigate eyes immediately with water. Water 

(Cyclotetramethylenetetranitr skin and respiratory system. flush promptly~ Soap wash skin promptly, 
amlnei Provide respiratory support Seek medical 

attention immediately, 

RDX (Cyclonite) 

TNT (Trinitrotoluene) 

White crystalline powder, 
combustible solid. 

Colorless to pale yellow, 
odorless solid or crushed 
flakes. Combustible solid 

OSHA PEL 1~5 mg/m’ as 8 
hr, ACGIH 8 hr TWA of 1.5 
mgim’ 

Note, skin design&on 

OSHA PEL 1,5 mg/m’ as 8 
hr~ TWA, ACGIH 8 hr TWA 
of 0.5 mg/m’ 

Note: skin designations 

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. 

Causes liver damage, Irrigate eyes immediately with water. Soap 

jaundice; cyanosis; wash skin promptly. Provide rt?spiratov 

sneezing: cough: sore throat, support Seek medical attention immediately. 

peripheral neuropathy; 
muscle pain, kidney damage; 
cataract; sensitive dermatitis; 
leukocytosis; anemia and 
cardiac irreaularities. 
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Table A-2 

Potential Contaminants 

Potential Contaminant 

Biological constituents to 
include total bacteria, E. 
Co/;, and fungi (yeasts and 
molds)~ Constituents will be 

present in amendments and 
may become airborne 
during composting 
operat,ons. 

Description 

Microscopic organisms 

Exposure Limits Signs and Symptoms First Aid 

None established, will Varies, depending on ~ernove from source, seek medical attentron~ 

compare to background sensitivity. Can include 

levels or other data from respiratory system irritation, 
current literature. distress and infections. 

Bacterial or fungal 
concentrations above 10,000 
colony forming units per 
meter cubed (cfu/m’) in total 
or above 500 cfulm’for each 
specific group of organisms 
or species of a potentrally 
pathogenic nature should be 
considered a threat to the 
worker’s health. 
For gram-negative bacteria, 
a TLV of 1000 cfulm’has 
been proposed, since a 
number of species of this 
group are able to release 
pathogenic endotoxins. 
which may cause an 
additional health hazard. 

Note: Data is Table derived from NIOSH 1994, OSHA 1996 and ACGIH 1996-1997~ 
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Table A-3 Personnel Names and Telephone Numbers 

)ontact 

zire Department 

\mbulance Service 

Law Enforcement 

Robert Hlavacek 

Martin Wilson 

David Beall 

Wally Metcalf / 

Tom Dougal 

Richard Spurgeon 

Don Miller 

stew tory 

William Piispanen 

Cmdr. Fred Smith 

Capt. J.M. Camey 

Jim Hunsicker or Tern 

Elrent Chris Freeman 

Adrienne Townsel-Wilson 

Brent Robertson 

Lt. Dale Eads 

Dale Groh 

Poison Control Center 

National Response Center 

Regional USEPA 

Person or Aqencv 

NSWC Fire Department (Base) 

NSWC Ambulance (Base) 

NSWC Security (Base) 

MK Program Manager (MK PMO) 

MK Field Operations Manager 

MK Site Project Manager 

MK Site Superintendent 

MK Site Safety and Health Ofticer 

MK Project Engineer/Science Manager 

MK Site Quality Assurance/Quality Control 

Supervisor 

MK Health and Safety Program Manager 

NSWC Crane PWD/Eng. Dept 

NSWC Base Commander 

NSWC Environmental Protection Services 

SOUTHNAVFACENGCOM 

ROICC(NTR) 

NSWC E.O.D. (Base) 

NSWC Safety Directory 

Poison Control Center 

National Response Center 

USEPA (Region 5) Emergency 

State of Indiana Emergency 

Telephone 

3300emergency 
(812) 854-1235 

3300 emergency 

(812)854-1100 

(812)854-3318 

(803)554-9367 

(803)554-6003 

Office: (812) 854-6941 

Office: (812) 854-6941 

Cellular: (812) 639-8356 
Unit 0004 radio 

Offce:(216)523-2121 

Office: (812) 854.6941 

(208)386-5930 

(812)854-1834 

(812)854-1210 

(812)854-6160 

(803)743-0582 

(812) 854-3318 

(812)854-3456 

(812)854-3601 

(800)942-5969 

(800)424-8802 

(312)353-2318 

'(317)233-7745 

Hospital NSWC Base Medical Facility 

Head Nurse (Mary Muessig) 

(812)854-1220 

(812)854-4319 
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Table A-3 Personnel Names and Numbers (continued) 

Contact 

Hospital 

Hospital 

Utility Locator Service 

Person or Aaency 

Bedford Medical Center 
2900 West 16 th Street 

Bedford, IN 47432 

Bloomington Hospital 

601 West Second Street 

Bloomington, IN 

Public Works Dept. 

Telephone 

(812) 275-l 200 

(812) 336-9515 

(812) 854-1834 

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-2 just north of H-5. 

Directions to Bedford Medical Center: 

From Main Gate, head east on Highway 58 to the city of Bedford, then turn left onto 16th Street. 

Distance to hospital is approximately 20 miles. From Bedford Gate, head east on 158 to the City of 

Bedford. 158 turns into 16th Street. 

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 and 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, Pre-Entry and Post-Entry Briefings were necessary, weekly safety meetings, and 
conducting or ensuring that other training is completed. 
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Identifier 

SWMU 12114 

Sampling 

Soil and 

wastewater 

SSllpli”g 

Pilot stati-up 

and operation 

of facility 

Table A-4 

Training Require 

1 

Mine Fill A Y Y Y Y 

All location* Y Y Y Y 

Eioremediation Y Y Y Y 

Facility 

Bioremediation Y Y Y Y 

Facility 

m - 

1 

i - 

lents 

Respira- 

II 

CPIU tory 

naz. First PK&!C- 

Corn. Aid *ion 

Y Y Y 

Y Y Y 

z 

Y Y Y 

Y Y 
I I 

Y 

- 
I 
i - 

POD, 
PE- (L 

i 

Site- Port- 

Speci Entry 

fit Brief Other 

-q-e-+ 
Y Y Y’ 

t----k 
Y Y Y’ 

I I 

Y = Yes. N = No, 0 = Optional 

N&S: 
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Long underwear Optional OptiO”.3 OptiO”al 

Hardhat Yes Yes Yes Yes 
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Table A-6 
Minimum Personal Protective Equipment Requirements by Task 

Site Activity PPE 

soil excavation at 
SWMU #12/14 

1. Excavate, screen, and load soils for 
Composting 

2, site restoratvx 
3. Decontamination and rock washing 
4. Transporting contaminated soil (driving 

trucks) 

1, Level C. modify based on air 
monitoring/sampling results~ 

2, Level D 
3. Level c 
4. Level D 

SWMU Sampling 1. Obtain soil and/or groundwater samples 1. Modified Level D 

Pilot Scale Start- 1. Offload and grind amendments 1. Modified Level D. use approved Dust 

Up and Operations Mask. 
of Bioremediation 2. Load amendment blend in windrows 2, Modified Level D, use approved Dust 

Facility Mask. 
3. Offload contaminated soil into windrows 3. Level C, modify where necessaw. 
4. Turn and mix windrows 4. Level C. modify where necessary 
5. Monitor windrow parameters and field 5. Modified Level D, use approved Dust 

screening/confirmation sampling Mask. Level C if working in building 
during windrow turning. 

6, Load and transport treated soils 6. Modified Level D, use approved Dust 
Mask during loading. Level D when 

clear of decon statron. 
7. Decontamination water management 7. Modified Level D, 
8. Cornposting building housekeeping 8. Modified Level D, modify where 

necessary 
9, Maintenance and Upkeep of Equipment 9~ Level 0, modify per task based on 

manufacture<s recommendation. 

Level C respiratory protection includes half-mask air purifying respirator (APR) with HEPA cartridges and indirect venting 
safetygogglff, or full-face APR with HEPA cartridges. Protective suits are standard TyvekTM or equivalent for particulate 

protection. Either rubber boots or latex shoe covers can be used, Either rubber, vinyl coated or latex gloves (15.20 mils) 
can be used. 

Modfied Level D includes same protective clothing as Level C except for Dust Masks where specified should be 3M Brand 
8710 DusVhGst Respirator or equivalent where Dust Mask S specrfied. In some cases leather work groves 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 

Contaminant Level PPE Monitoring Frequency Actions Taken 

Volatile organic compounds. No more than 5 ppm above Level D or Modified Level D Prior to each shift and Continue periodic 
Both direct reading and time background. no benzene reentry following 30 minute momtorlng 

Integrated samples will be detected vacancy or as warranted 
obtained. Time integrated 
samples will be obtained at 
the compost facilities. Level 
C PPE will be used at 
excavation sites and the 
compostlng facility APR’s 
selected are HEPA but can 
be modified to include 
organic cartridges 
depending on VOC levels. 
Frequency of monitoring is 
subjected to change as field 
experience is obtained. 

Greater than 5 ppm above Level D or Modified Level D At least once every hour, Monitor for benzene or 

background but less than 10 when change in operation other organics~ Continue 

ppm above background. No occurs, or when requested periodic monitoring 

benzene detected, no Action by workers 
Level for any organic 
exceed-4 

Greater than 10 ppm above 
background or benzene 
detected or Action Level 
exceeded for any orqanic. 

To be determined by SSHO To be determined by SSHO Stop work and notify SSHO 
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Table A-7 

Explosives Residues Less than action level for the 
explosive compound having 
the lowest AL (DNB. 0.5 
mg/m3) and/or no visible 
observation of excessive 

Periodic per plan Continue monnoring and/or 
sampling and observations 

Greater than action level or 
visible observation of 
excessive dusts. 

Greater than OSHA PEL or 
greater than 10 mglm’ total 

To be determined by SSHO 

To be determined by SSHO 

To be determined by SSHO 

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 

Carbon Dioxide (CO,) Greater than 4,000 ppm To be determined by SSHO Periodic per plan inside of 
Composting Facility 

Stop work. shut off 
equipment and evacuate 
Composting Facility Notify 

4mmonia Off-gas from 
Compost Piles 

Greater than 25 ppm Upgrade respirator 
cartridges to include 
ammonia cartrldge. 

Periodic per plan inside of 
Cornposting Facility 

Stop work. shut off 
equipment and evacuate 
Composting Facility Notify 
SSHO: ventilate structure, 
and upgrade respirator 

cartrrdges 
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Table A-7 
Airborne Contaminant Response Criteria 

Contaminant Level PPE Monitoring Frequency Actions Taken 

% LEL Equal to or greater than To be determined by SW0 To be determined by SSHO Stop work, shut off 

10%. equipment, wnove 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 

90°F After each 15 minutes of work 

(32.2”C) or above 

87.5”-90°F 

(30.8-32.X) 

After each 30 minutes of work 

02.50.87.5”F 

(2&l”-30.8”C) 

After each 60 minutes of work 

77.5”-82.5”F 

(25.3”-28.1”C) 

After each 90 minutes of work 

72.5”.77.5”F 

(22.5”.25.3”C) 

After each 120 minutes of work 

‘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). 
I 
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Table A-9 

onitoring and Sampling Requirements - I 
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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). 

NAME 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 al Supervisor Signature Date 

Bioremediation Facility 
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Page _ of _ Figure A-4 SSHO Daily Logbook Report 

- Date Report Number 

Location(s) Work Activity and # Employees: 

Weather: Wind speed 
Temp. & Pressure 

Amount sun 

Wind di;ection 

Precipitation 

Monitoring conducted: 

Location Sampled for Instrument used 

Levels of Protection: 

Problems or Unusual Situations: 

Correspondence: 

Other Comments: 

.- 

MK SSHO Printed Name: Signature Date __ 
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Figure A-5 SSHP Weekly Inspection Checklist Surveillance No. 

ersonnel tralned in proper use, Imitations, and inspection of 

j 

-4 

PPE? I 

1 PPE inspected per SSHP? 

2 PPE donninqidoffinq procedures in place? 
. 
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FIGURE 5. SSHP Weekly Inspection Checklist (continued) Surveillance No. 
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FIGURE 5. SSHP Weekly Inspection Checklist (continued) Surveillance No. - 
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FIGURE 5. SSHP Weekly Inspection Checklist (continued) 

DISCREPANCY/ 

Surveillance No. 

ABATEMENT TAKENANDDATE 
ABATEMENT COMPLETED 

Inspection Performed By: Date: 

Abatement Accepted By: Date: 
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ACTIVITY HAZARD ANALYSIS 



ACTIVITY HAZARD ANALYSIS (AHA) 

Activiv: General Soil Excavation A&l.& and Transport for Cornposting, Analyzed By/Dale: Fra& 3. Petrik Reviewed By/Date: 
SWMU 12114 4ilm 
zig”‘:: :,:,~ :,:,,>;~p:+ ,: ,:,i ,-:,~,;7’~:~~,~,~,,: >;:~~y :+ ~,!,~,, ,!,~ ,: 
, :Qi~pf&jprJ@t&p$ ::_:::_,_::::,_::_~i:~:~~:_i_:_::~::::: ,,~::I ,,~: ::, :~ 

~,~,, ::,: ~.~~~~,~,~~~,,~,~, ,~~ ,.,~~~ ~~~~~,., ~.,,, ~~, ,.,. ~~~., .,.,,. ;::~: ..,, 
:’ ,-i~:;:~~~~~~alH~~~_~:~~~~~ii~~~~~~~~~ :_,~~~~~~~~~~i-;--:~~~~~~ii;ii;:~ ;,j :,:iReconrmendea~~~~ls~~~~~,:~~~:~,:~~~~~~~~:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

.:,:,: ,~, ~~ ,,: ::,‘? ,i ,~, :~,: :;,:,::,.‘:_~:~,‘:: :j::::,-:~~,:;;_::: ::::-:ii::::::i~~~~:-:~:::::i:::~,:i::-::’:::::::-: 

I. I Walk axa dorm, establish I la. Contact with underground utilities 1. I a. Excavation and Trenching Permit completed and in place at work 
work zone, haul routes, get ur pl-ocrss ppmg. site. Utili& locates coordinated by MK onsite PM through the 
pnmit and begin soil I, lb Contact \\~ith unexploded NSWC PWD MK PE must assess undermining of structural 
cxCa\atlO”. ordnance. supports. 

I. I c. Struck b’ and suuck against physi- I. I b. MK PM t” revel-i& with NSWC the necessity for UXO Swey. 
cal objects dung clearing and grubbing. I. I”. MK SSHO t” lead Plan of Day meeting reviewing clearing and 
I I d. Biological: weeds, snakes, spiders> grubbing saf+ based on EM-3851 Section 3 I. 
other plant life. I. Id. MK SSHO t” discuss specific biological hazards awareness with 
I. ie, Contact by mhalatlon, drect NSWC Medical and/or Safet\AH department and plan for and 
contact or ingestion “f chemical communicate findings at POD and/or Pre Entq Briefs. 
contamnlants. I. le. Level C PPE specified. Personal air sampling required. Dust Control 

1~28. Struck by and struck against b,’ wetting required Personal decontamination required. 
I .2 Scrcsn Soil, load and haul ph!sical objects during load and haul. I .2a. Preplan work iay”ut (Soii Exca\ ation Map comp!zted and posted)~ 

activit\~ Note: see \v”rkshect I ~2b Spread of contaminated materials. Access and Haul roads to be assessed against EM 385-I-1, SectIon 
on Screener. 21 .I by MK “mite PE. Backup alams on all motorized heax) 

equipment and hcadlights on (haul truck only) Emergency 
procedures and communications with haul trucks must be 
established. 

I .?b. Vehicle dec”ntaminstion station and covered loads during transport. 
MK SSHO to assess decontamination and PPE requirements from 
time load is cowled, during transport and off loading acti\-ities. 
Criteria rwiaved at Pre-Entry Briefs. 

1.3 Equipment to be Used Inspection Rcquiranents Trainmg Requirements 

I.4 1 leas? equipment fol Dail!, prior t” USC pn- manufacrura-‘s ON4 19 IO. 120 JO-How Training, 3 da? OJT, 8 hours Supen’isa). 8 
excavation and hauling. I-ccommcndotion~ hour Refresher, Site Safety and Health Plan (Project Kickoffi, POD, Pre a”~ 
Scrccnsr and hand tools. Post E~~IY Briefs, 09-W Hazard Communication, Respirator. 



ACTIVITY HAZARD ANALYSIS (AHA) 

ACtl\-lv: SWMU “tsmpol-al:*’ Decontamination Facilit\ Operations, Analyzed By/Date: Frank J. P&k Reviewed By/Date: 
Personncl and Equipment. J/7197 

2.0. Principal Steps Potential Hazards Recommended Controls 

2. I. Recax and plats matrual at 2, I a. Sttn~k by and struck against. 2.1 a~ SW temporafl Decontamination Facilin- to provide isolation and 
facility Material handling concans. controlled access. Equipment must be secure or blocked. MK SSHO and 

Project Superxisor(s) to xyiew material handling procedures to insure good 
placticrs and approved equipment is used which conforms to 0SH.A & EM- 
381 Section 28.1 requrements. 

2~2~ Decontanrinate IEquipment 2,2a. Contact \vith contaminated 2.2a Le\rl C PPE with face shield, modif-\ per MK SSHO review SewIs 
using tngh pressure \v”sh or hand material and cross co”tammat,o”~ items to be decontaminated. Visual inspect integrity ofFacilic’s 
scrubbing and/or automatic \vash on inhalation of airborne aerosols; contact conlainnxnt liners and containers used for waste \raters. Personal 
\-shlcle tires and undercan-lagc. \vith high pressure wash stream; decontamination required including end of work shift sho\\~ers at “~1” 

unexpected mo\-cment of material to be decontamination facility 
decont,aGnated. 

2.3. RockDi/l)cbris lr~ashing 2~3a. Same as 2~ la and 2.2a. 2.3,~ Same as 2. la and 2.2a. 

2.4 Equipwn~ to be Used Inspection Rsquil-ernents Training Requirements 

2.5. I ligh prwawz I! ater \i~ash Before USC per manufactul-as OSfL& I9 IO. I20 -IO-Hour TI-aining, 3 day OJT, 8 hours SUP~IT~SOIT~ 8 
\x~iihl\\~ithout soap solution; “the! I-ccommendation. hwr Rclixshsr, Site Safec and Health Plan (Project Kickoff), POD, PVC a”< 
dscontaminatio” Autions: sc~vb Port Entl: Briefs, OSHA Hazard Communication, and Respirator. 
blushes: mntcl-inl hadling 
equipment and 5ecwing equipment. 



ACTIVITY HAZARD ANALYSIS (AHA) 

Activitv Temporall\ storage and shipment of contaminated soils, liquids or Analy.ed By/Date: Frank J. Peuik Reviewed By/Date: 
debris. 417197 

3~0~ Principal steps Potential Hazards Recommended Contl-“1s 

3~ I Field sueen to determine 3. I a, Contact wilh contaminated 3. I a. Modified Level D PPE during initial screening of soil and liquids, 
contamination, store in designated material dm-ing XI-rcnin$, loss of 
l”Cati”ll. 

upgrade per MK SSHO direction. Stockpile soil on polyethylene sheeting, 
containment “fcontaminalsd material. sunnund \\ith haybales and cover. Secure areas If I-“II-“tfcontainers used, 

inspect container for integrity and containment, SCCUE wea and cover. 
Liquid containers should be secure with sscondarl containment. 

;.?a, Level D PPE during material handling, upgmde per MK SW0 
3.2. Shipment of contaminated soils. 3 ?a, Contact \vith contaminated dire&on. Inspect shipping containers for integrity and cont,ainment, compl! 
liquids; or debris &its for material durmg loading; loss of 
disposals 

\\ith ail DOT/EPA shipping requirements, espeoally labshng and 
containment ofcontaminaied material: placarding. insure provisions for- decontamination of any loading 
and unsecured loads~ equipment. 

3.3 Equipment to be llsed Inspection Requirements Training Requirements 

3.4~ I’olwth\lenc shzamg, ha> Before use per manufactuws OSHA 1910.120 WHour Training, 3 day OJT, 8 hours Supervisory. 8 
bales. materlal hnrrdhnp rqwpmsnt. recommendation hour Refi~esha-, Site Safe% and Health Plan (Pi-“jrcl Kickoft), POD, PI-C am 
liquid containers “1~ roll-“fi Post Ent~: Briefs, OSHA Hazard Communication, and DOT 181 
u~,ltalnL!rs~ crlnitication for person rupemising the prcpal-ation of contaminated 

mnlerials for offsite shipment. 
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ACTIVITY HAZARD ANALYSIS 

SOILS BIOREMEDIATION FACILITY 





ACTIVITY HAZARD 

Activity: Grinder/ Mixer Operation 

2. I Position and secure 
Grinder/Mixer at worksite. 
Load ameodments and 
discharge material into 
storage bins from side 
discbarge conveyor or 
dirrctly into windrows for 
de\~eloprnent. 

Note: GrirvlrrlMixer will be PTO 
driven from tractor. Amendments 
will be haded using center pivot 
loader with claw attachment. 

- 

2. la. Struck by and struck against 
physical objects duriog 
operation, caught in and caolght 
by hazards. 

2.lb. Airbone nuisance biological 
aerosols; snakes, insects and 
rodents. 

2. lc. Noise and Vibration 

2. Id. Fire/Explosion 

Daily, prior to use per manufacturer’s 
recommendation. 

4ALYSIS (AHA) 

Analyzed By/Date: Frank .I. P&k Reviewed By/Date: 
411197 

2.1~. Preplan work layout. Grinder/Mixer leveled, locked and outriggerr 
or stabilizers in place if operated from stationav position. All 
machine guards in place and verified prior to operation. Backup 
alarms on all motorized heavy equipment. High vnlbhty vests for 
workers. 

2.lb. Inspect amendment stockpiles, Modified Level D PPE with Dust 
Mask. 

2.1~. Sound Level Surveys conducted by MK SSHO. 

2.ld. Diesel Fueling operations conducted per manufacturers 
recommendation including daily inspection of equipment. 

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





ACTIVITY IIAZARC 

Activity: Operation of Windrow Machine, turn and mix Windrows 

4. I Diesel pawered 
windrow’comtwstrr turning 
macltie is driven into 
cornposting building to mix 
and reform the windrow piles. 

- 

4. la. Struck by and struck against 
physical objects during 
operation; caught in and caught 
by lwnrds. 

4. lb. Airborne aerosols; chemical and 
biological. 

4. Ic. Noise and vibration. 

4. Id. Fire/Explosion 

Daily, prior to use per manufacturer’s 
recommendation. 
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ACTIVITY HAZARD 

Activity: Load and Transport Treated Soils 

- 

6.la. Struck by and stnlck against 
physical objects during 
opemtl”“. 

6.1.~ No~c and vibration. 

6.1.d Fire/Explosion 



I I 

ACTIVITY HAZARD ANALYSIS (AHA) 

Activity: Decontamination Facility Operations, Personnel and Equipment. Analyzed By/Date: Frank J. Petrik Reviewed By/Date: 
4/l/97 

7.0 Principal Steps Potential Hazards Recommwded Controls 

7.1 Receive and place mat&d 7. la. Struck by and stmck against. 7.la. Site Decontamination Facility to Provide isolation and controlled 
at facility. Material handling concerns. access. MK SSHO and Project Supervisor(s) to review material 

handling procedures to insure good practices and approved 

eq”ip”lent is used which conforms to OSHA and EM-381 Section 
28.1 requirements. 

7.2 Decontzuninate Equilx”mt 7.2a. Contact with contaminated 7.28. Level C PPE with face shield, modify per MK SSHO review. 
using high Pressure wash or material and crnss Secure items to be decontaminated. Visual inspect integrity OF 
hand scmbbing a”d/or contamination; i&&ion OF Facility’s containment liners and containers used for waste waters. 
automatic wash on vehicle airborne aerosols; contact with Clean side area established for worker’s street clothes and 
tires and undercarriage. high pressure wash stream; approved respirator storage after cleaning and sanitizing. 

Imex,wted rnowxnent OF 
material to be decontaminated. 

7.2b. Physical hazards associated 7.2b. Plan for decontanination to include PPE selection, energy 
with process equilxnent control, material handling onsite, and waste management. 
disassembly and dismantlement. 

7.3 Equiprrlent to be Used Inspection Requirements Training Requiremalts 

7.4 High l~ressure wasIt with soal) Before use per manufachtrrrs OSHA 1910.120 40.How Training, 3 day OJT, 8 hows Sopewisory. 8 
solution: other dec”,,tanti,ratio,, recommmdatlon. hour Refresher. Site Safety ud Health Plan (Project Kickoft), POD, PW 
solutions; scmb bmshes; material and Post Entry Briefs, OSHA Hazard Comnm”jcation. and Respirator. 
handling equipnext and securing 
rq”ip”lr”t. Personal showers: wash 
iuld change facilities. 

. 



ACTIVITY HAZARD ANALYSIS 

Activity: Planned Maintenance during Operations Phase OF System. Analyzed By/Date: Frank J. Petrik Reviewed By/Date: 
417197 

8.0. Principal Steps Potential Hazards Recommended Controls 

8.1. Equipment dependent, 8.la Physical hazards, electrical and 8. la Approved Pilot Scale Operational Plan in place. Energy Control 
drtails will be determined. mechanical energy. Ex~aure must be emphasized in procedures. Spare parts must meet or 

to contaminants in process exceed manufacturers recommendation and intended me 
equipment. environment. Preplan any decontamination that may be nece%a~ 

either personal and/or equipment. Preplan waste handling and 
disposal. 

8.2. Equipment to be Used Inspection Requirements Training Re~Gements 

8.3. Per rqoipmmt vendor Per Pilot Scale Operational Plan. OSHA 1910.120 40.Hour Training, 3 day OJT, 8 hours Supewisory. 8 
requirements. Safety Walkdown on daily basis, hour Refresher, Site Safety and Health Plan (Project Kickoff), POD, and 

emergency procedures established and OSHA Hazard Communication. May be modified if ail clean new 
trammg conducted. Emergency constmction work. 
systems tested on montl~ylquartrrly 
basis. 
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1.0 INTRODUCTION 

1.1 Pm-nose. The purpose of this draft Hazard Analysis Report is to provide NLval 
Surface Warfare Center, Crane Division with an evaluation of the explosive safety 
hazards associated with operating equipments planned for use in a Soils 
Bioremediation Facility. 

1.2 Annroach. The soils bioremediation process equipment listed herein were 
evaluated by COMARCO’s Certified Safety Professional. Hazards were identified 
based on equipment specifications, work task descriptions, and expected exposures to 
explosive compounds. Recommendations for consideration by management were 
developed. This analysis relied on information furnished by the Government. 

1.3 $. Naval Surface Warfare Center, Crane 
Division, Code 095, is finalizing its plans for management of a composting operation 
for treatment of contaminated soil. The soil is contaminated with explosive compounds ~- 
which are Class 1 hazardous material. Bioremediation operations include the use of 
rubber-tired construction-type materials handling equipment to excavate contaminated 
soil sites and prepare the soil for transport. The contaminated soil will then be 
transported to a Soils Bioremediation Facility on the Center. The soil will be windrow 
mixed with compost ingredients at the Facility and repeatedly “turned” with special 
cornposting equipment. Upon completion of the bioremediation phase, the soil will be 
transported for disposal. Samples from compost piles are planned for daily tested in 
a microwave oven to determine the percentage of moisture content. 

- 
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2.0 HAZARD ANALYSIS 

NOTE: Occupational safety, health, and environmental hazard concerns, as a resulb 
of the contaminated soil processing, have been addressed in the Soils Bioremediation 
Facility Pilot Scale Operational Plan. 

2.1 Euuinment List. The following equipment planned for use in the bioremediation 
processing of explosive compound contaminated soils have been selected for analysis. 
This equipment is further defined within Section 10 of the Pilot Scale Operational Plan 
for the Soils Bioremediation Facility: 

2.1.1 Portable Soil Screener. This piece of equipment will be used at an 
excavation site for processing contaminated soil, The screening process removes 
all material over l-1/2 inches in diameter, A high speed trommel (drum) within 
the screener mechanically breaks apart and mixes the screened soil prior to it 
being fed into a truck or pile by a self contained conveyor. The equipment 
contains its own diesel engine power source and has a 50 ton per hour work 
capacity. 

2.1.2 Semi-Tractor Truck and Live Bottom Trailer. This equipment will be used 
to haul screened contaminated soil from the excavation site to the Soils 
Bioremediation Facility. The 48 cubic yard capacity live bottom trailer contains 
a bulk materials transfer system which allows for a trailer controlled discharge 
of its material at the Soils Bioremediation Facility. The tractor trailer will also 
transport treated soil for final disposal. 

2.1.3 Backhoe/Loader. This equipment will be used for excavating 
contaminated soil, loading the portable soil screener, and/or loading the live 
bottom trailer at the excavation site. This equipment is a construction standard 
3-4 cubic yard bucket, rubber tired loader design. 

2.1.4 Steer Skid Loader. This equipment will be used for moving contaminated 
soil at the excavation site and handling composted soil at the Soils 
Bioremediation Facility. This a construction standard l/2 to l/3 cubic yard 
rubber tired excavator. 

2.1.5 Center Pivot Wheel Loader. This equipment will be used to adjust the 
shape of composted windrows at the Soils Bioremediation Facility. This 
equipment is a construction standard 6-7 cubic yard bucket center pivot rubber 
tired loader with a claw attachment. The loader will also be used to handle 
compost material at the Facility. 

2 



2.1.6 Honner/Convevor Svstem. This equipment will be used to catch 
contaminated soil from the live bottom trailer and convey it to windrow piles 
during original windrow development. The 150 ton an hour capacity rubber 
tired conveyor will be towed by the live bottom trailer but contains its own . 
power source. 

2.1.7 Windrow Comnoster. This equipment will be used to form piles of compost 
material, mix compost material and contaminated soil into a formed pile, and 
repeatedly “turn” the compost windrows over a period of time. This equipment 
is especially manufactured for the self-propelled continuous pickup, mixing, and 
forming of compost materials. The rubber tired composter has its own power 
source and incorporates high speed internal agitation of material as it reshapes 
a compost pile. 

2.1.8 OtherProcess Other construction type equipment, such as 
pumps, tankers, etc., may come into contact with or be exposed to explosive 
contaminated soil, dust, or water during the soils bioremediation processing. 
Hazard analysis of these items have not been specifically addressed herein. 

2.1.9 Microwave Oven. This equipment will be used to dry small sample 
quantities of composted soil as part of a process for determining the percentage 
of moisture content in the composted material, A standard consumer designed 
microwave will be located in a laboratory trailer at the Soils Bioremediation 
Facility. 

2.2 Hazard Identification, The hazards addressed in this analysis are directly related 
to the sensitivity and ignitible characteristics of Hazardous Material Class 1 explosive 
compounds present in the soil at excavation sites. Test results indicate concentrations 
as much as 15,300 parts-per-million of RDX within these soils. Lower amounts of TNT 
and HMX compounds have also been measured. Accidental initiation of this material 
is potentially possible if the amount and sensitivity level coincides with an adequate 
energy source. Two examples of when an energy source initiation could occur during 
the soils processing are: 

1) If explosive residue is tightly pinched due to metal to metal close tolerances, 
initiation of the explosive material may occur. Initiation may result in 
localizing burning or an explosion due to the friction generated energy. 

2) The heat energy from the hot surface of an equipment’s exhaust manifold or 
catalytic converter could result in the burning or ignition of accumulated 
explosive dust, 
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2.3 Hazard Evaluation and Risk Assessment. A comprehensive evaluation of the 
potentials for initiating explosive compounds during the bioremediation processing of 
contaminated soils has been documented by Hercules Incorporated in a 1992 Hazard 
Review of a KW Windrow Composter. This Hazard Review was completed to identify 
safety critical areas in the design and operation of the composter. This Review was 
extensively referred to during COMARCO’s assessment of the risks during analysis of 
the soils bioremediation process equipment, The risk assessment matrices (Attachment 
A) were adopted by COMARCO from MIL-STD-882 to provide a guide for quantifying 
equipment hazard probability and severity factors. 

2.3.1 Microwave Oven. 

Hazard Risk Index = II D. Undesirable (management decision required) 

Discussion-Further evaluation and review of this procedure by the Government 
is recommended. COMARCO’s assessment was based on the known problems 
of placing materials into microwave ovens. The presence of metal pieces in the 
compost sample could create hot spots which in turn may cause explosive 
initiation during the final drying phase. The presence of metal could cause 
arcing within the oven, The possibility of chemical out gassing during the 
drying process is unresolved. The accumulation of flammable gases or vapors 
may be hazardous to oven integrity and laboratory safety. 

2.3.2 Portable Soil Screener and Comnoster. 

Hazard Risk Index = III C. Undesirable (management decision required) 

Discussion-The potential hazards of these two units are summarized in the 
Hazard Review in Attachment A. The design characteristics of each machine 
offer multiple opportunities for explosives accumulation and tight tolerances for 
energy source development, The high speed operation of the internal 
components increases the probability that energy sources will be present, The 
total operation time of each machine is extensive during soils processing, which 
further increases the probability of explosive incident. The wear on both 
machines will tend to be higher because of the complex mechanical design and 
operational modes. 

2.3.3 Live Bottom Trailer and HoDDer/Convevor Svstem 

Hazard Risk Index = III D. Acceptable with review by management. 

Discussion-The design and operating time of these units reduce the number of 
occasions for energy development which in turn reduces the probability of minor 
injury and equipment damage. 
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23.4 All other eouinment. 

Hazard Risk Index = III E. Acceptable with review by management. 

Discussion-The occasion for energy source development is greatly reduced in ihe 
remainder of the equipment which comes in contact with explosive 
contaminated soil. It is also expected that accumulation of explosive material 
will be less. 

2.4 Hazard Summarv. In addition to the non-explosive occupational hazard 
communication requirements for employees, workers involved in soils processing must 
be advised of the potential dangers of minor burning and explosions. Respect for the 
ignitible characteristics of explosive compounds is critical. This concern must also 
extend to the explosive hazards which may be present during equipment maintenance 
and repair. Along with the recommendations in Section 3.0, it is suggested that the 
content of Attachment A be made a part of all management briefings and that related 
administrative controls be developed and included in the final Operational Plan and 
all equipment related operational procedures. 

- 
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3.0 RECOMMENDATIONS 

Note: All explosive hazard control recommendations are based on COMARCO’s 
analysis of government furnished information which included the Hazard Review of 
the KW Windrow Cornposter by Hercules Incorporated. It is important that these 
explosive safety related recommendations be considered by the Government along with 
occupational safety, health, and environmental hazard controls. 

Design controls or establish administrative hazard controls for the protection of 
employees which assume the possibility that minor burning or explosion can 
occur in or around equipments during processing of explosives contaminated 
soils. Incorporate hazard briefing training regarding hazardous material 
content of soils. 

Design or modify screener to ensure that no large lumps of explosive (1 inch or 
above) or other material will be ingested,into the screening machine. 

Re-evaluate all factors at the screener for optimum control of dusts and flying 
fragments. Consider the use of water sprays for control purposes. 

Establish an equipment decontamination program wherein personnel are 
sufficiently familiar with the equipment to thoroughly clean tight clearance 
locations. Institute certification procedures for the removal of accumulated 
materials from all equipment exposures. 

Establish procedures and training which ensure clean components and requires 
wet component work conditions dur:ing maintenance and repair. Ensure that 
dust control covers are secured after maintenance. 

Establish inspection controls to ensure that only rubber-tired materials 
handling equipment and vehicles are allowed in areas where explosive 
contamination may be present. 

Modify sample testing procedures which eliminates use of the microwave oven. 
Consider use of commercial Class A drying oven which is certified to vent gases, 
vapors, and pressures during drying of compost samples. Establish controls to 
ensure temperatures do not exceed the lowest ignition temperature of explosive 
chemical within the sample. 
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CATEGORY 

I 

II 

III 

IV I 
HAZARD SEVERITY CATEGORIES 

SEVERITY 

CATASTROPHIC 

CRITICAL 

MARGINAL 

NEGLIGIBLE 

CHARACTERISTICS 

DEATH OR SYSTEM LOSS 

SEVERE INJURY, SEVERE OCCUPATIONAL ILLNESS OR 
MAJOR SYSTEM DAMAGE 

MINOR INJURY, MINOR OCCUPATIONAL ILLNESS OR 
MINOR SYTEM DAMAGE 

LESS THAN MINOR INJURY, OCCUPATIONAL ILLNESS OR 
SYSTEM DAMAGE 

REFERENCE MIL-STD-882C 

. 

I 



* DEFINITIONS OF DESCRIPTIVE WORDS MAY HAVE TO BE MODIFIED BASED ON QUANTITY INVOLVED. 
** THE SIZE OF THE FLEET OR INVENTORY SHOULD BE DEFINED. 

REFERENCE MIL-STD-882C 

HAZARD PROBABILITY CATEGORIES 

DESCRIPTION’ LEVEL SPECIFIC INDIVIDUAL ITEM FLEET OR INVENTORY” 

FREQUENT A LIKELY TO OCCUR FREQUENTLY CONTINUOUSLY EXPERIENCED 

PROBABLE B WILL OCCUR SEVERAL TIMES IN WILL OCCUR FREQUENTLY 
LIFE OF AN ITEM 

OCCASIONAL C LIKELY TO OCCUR SOMETIME IN WILL OCCUR SEVERAL TIMES 
LIFE OF AN ITEM 

REMOTE 

IMPROBABLE 

D UNLIKELY BUT POSSIBLE TO UNLIKELY BUT CAN REASONABLY 
OCCUR IN LIFE OF AN ITEM BE EXPECTED TO OCCUR 

E SO UNLIKELY, IT CAN BE UNLIKELY TO OCCUR, BUT 
ASSUMEDOCCURENCEMAY POSSIBLE 
NOT BE EXPERIENCED 

. 



HAZARD ASSESSMENT MATRIX 

HAZARD CATEGORIES 
FREQUENCYOF 

-Pi----‘-- I II I III I I” 1 

(6) PROBABLE 

(C) OCCASIONAL 

(D) REMOTE 

I 
IMPROBABLE 

HAZARD RISK INDEX SlJ@2&TED CRITERIA 

IA. 18, 1C. ZA. 28.3A UNACCEPTABLE 

10.X. 20.38.3C UNDESl,=,EABLE [MANAGEMENT DECISION 
REDUIAED) 

1E. 2E. 3D. 3E. 4A. 48 m ACCEPTABLE WITH REVIEW BY MANAGEMENT 

4C. 4D. 4E 
El 

ACCEPTABLE WITHOUT REVIEW 

REFERENCE : NIL-STDB82C 

. 
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1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Photograph 1, SWMU 12/14, Mine Fill Aerial View 

Photograph 2, Looking SW Towards Bldg. 153 

Photograph 3, Looking Down From Bldg.. 153 at Vehicle Turnaround 

Photograph 4, Looking East Towards Bldg.. 153 (Vehicle Turnaround at Left) 

Photograph 5, Looking North Towards Bldg.. 158 (Secondary Excavation Site) 

Photograph 6, Looking South Towards Bldg.. 158 (Secondary Excavation Site) 

Photograph 7, Knight Soil Screener - Model Pro-Screen 1605 

Photograph 8, Knight Soil Screener - Model Pro-Screen 1605 (Rear right side 
view) 

9. 

10 

11 

12 

13 

14 

1.5 

Photograph 9, Semi-tractor Truck and Live-Bottom Trailer 

Photograph 10, Hopper/Soil Dump Conveyor System 

Photograph 11, Backhoe/Loader - Caterpillar Model 416B 

Photograph 12, Skid Steer Loader - John Deere Model 6675 

Photograph 13, Amendment Grinder/Mixer - Supreme Model 700 

Photograph 14, Amendment Grinder/Mixer Scale Operators Panel With Digital 
Display 

Photograph 15, Farm Tractor With Loader Attachments - John Deere Model 
7710 

16 Photograph 16, Center-Pivot Wheel Loader - Caterpillar Model 966F 

PHOTOGRAPHS 

- 

NSWC Crane June 6, 1997 
Bioremedhtion Facility 
Pilot Scale Operational Plan - Appendix B 



17. Photograph 17, Windrow Compost Turner - Scarab Model 20HYD450 (Rear 
View) 

l 18 Photograph 18, Windrow Compost Turner - Scarab Model 20HYD450 (Front- 
Right Side View) 

- NSWC Crane 
Bioremediation Facility 
Pilot Scale Operational Plan - Appendix B 

June 6, 1997 
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Photograph 2 
looking SW T()ward BUilding' 53 

Photograph 3 
LOQk,.ng Down From B IIdlng 15J al V... cle 
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Photograph 4 
looking EflSl Towards Builolng 153 iVehll:::le r Jrnarouna ,liT Left) 

Photograph 5 
Looking Nor Towa-ds Building 156 (SeCOnd;.!,), Excavation S tel 



Photogmph 6 
Lookmg South Towards Bulldmg 158 rSecondary Excavation Site) 



Photograph 7 
Knight Soil Screener - odel Pro-Screen 1605 

(left sJde vew) 

Pho ograph 8 
Kmght SOil Screene - Model Pro-Screen 1605 

(Rea r rig side view) 
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Photograph 9 
SemI-tractor Truck and Live-Bottom Trailer 

Photograph 10 
opperJ8ml Dump Conveyor System 

(WIlson Mfg Tow-behlnd Un. ) 
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Photo9raph 11 
Backhoe/Loader - Cilterpillar Model 416B 

Photo9raph 12 
S Id Steer Loader · John Deere Model 6675 

8·9 



---
.. 

Photograph 13 
Amendment Grinder/Mixer - Supreme Model 700 

Photograph 14 
Amendmen Gnnder/Mixer Scale Operators Panel Wi h Dlgltal Drsplay 

8-10 



Photograph 15 
Farm Tractor With Loader Atlac ment - John Deere Model 7710 

Photograph 16 
Center-Pivot Wheel Loader - Caterpillar Model 966F 

B-11 
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Photograph 17 
Windrow Compos Turner - Scarab Model 20HYD4 50 

(RearVi@w) 

PhO ograph 18 
Windrow Compost ur er - Scare Moder 20H 0 450 

(Front-Right Side View) 
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NSWC Crane, Soil Excavation Site Process Flow 

Bioremediation Facility, Amendment Loading - Windrows #l-4 

Bioremediation Facility, Amendment Loading - Windrows #5-S 

Bioremediation Facility Soil Loading - Windrows #l-4 

Bioremediation Facility Soil Loading - Windrows #5-S 
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MORRISON KNUDSEN CORPORATION 
NAVFAC SOUTHERN DIVISION 

- - 

FIELD STANDARD 
OPERATING PROCEDURE: 1.0 
TITLE: MEASUREMENT AND MONITORING OF FIELD PARAMETERS 

l 

1.0 PURPOSE 

This procedure describes the methods which will be used to establish field 
measurement locations; and measure the temperature, moisture content, pH, and 
oxygen level of windrowed soil. Quality assurance requirements for field 
measurements are described in Appendix F tothe of Pilot Scale Operational Plan. 

2.0 ESTABLISH SAMPLING AND MONITORING LOCATIONS 

This section describes the procedure to be followed for establishing the field 
measurement locations. 

2.1 Tools and Materials 
- 

The following tools and materials are required to establish field measurement locations: 

measuring tape (50-foot minimum) 
dedicated 4 ft 7 in.-long measuring stick marked with six-inch intervals 
dedicated pin flags or stakes 
field logbook 
indelible pen 

2.2 Establish Field Measurement Locations 

Cross-section Locations 

Each windrow will be divided into four cross-sections, labeled A through D as shown in 
Figure l-l and Fiqure I-IA, of this SOP. Cross-section locations will be measured 
and marked after each time the windrow is turned. The following procedure will be 
used to establish cross-section locations: 

1. Locate cross-section A by measuring a distance of 5 feet from the east end of 
the windrow along the long axis. Place a pin flag or stake on top of the pile at 
this location. 

Document: 
SOP 1 .o 
Measurement And Monitoring Of Field Parameters 

Work Order: 
4324-0009 

Revision: 1 
Date: 06106197 
Page: 1 of14 -- 
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KEY PLAN 

NOTE: ALL SAMPLE NUMBERS 
FOLLOWED BY AN “A” 
WILL BE TAKEN AT 1’ 
BELOW THE SURFACES 

PILOT SCALE 
WINDROW SAMPLE LOCATIONS MORkON o”rino KNUUSEt.;.~!?t 

FIGURE 1 - 1 2 
00’. 4/l 1 /97 1-y 1 



MORRISON KNUDSEN CORPORATION 
NAVFAC SOUTHERN DIVISION 

- 

FIELD STANDARD 
OPERATING PROCEDURE: 1.0 
TITLE: MEASUREMENT AND MONITORING OF FIELD PARAMETERS 

l 

2. Locate cross-section D by measuring a distance of 5 feet from the west end of 
the windrow along the long axis. Place a pin flag or stake on top of the pile at 
this location. 

3. Measure the distance between the marker at cross-section A and the marker at 
cross-section D. Document the measurement in the field logbook along with 
date, time, and windrow number. Divide the measured length by three. Take 
the resulting value and measure that distance (to the nearest 6 inches) from 
cross-section A towards the center of the pile along the long axis. This is the 
location of cross-section B. Place a pin flag or stake on top of the pile at this 
location. Locate cross-section C between cross-sections B and D, an equal 
distance from both. Place a pin flag or stake on top of the pile at this location. 

4. Double check the measurements by making sure the distances between cross- 
sections A and B, B and C, and C and D are all equal within +_3 inches; and 
cross-sections A and D are each located 5 feet from the ends of the windrow. 

Field measurement locations 

Six field measurement locations will be established at each of the four cross-sections. 
The correct depth for each measurement will be indicated by marked intervals on the 
shaft of the oxygen/temperature probe for oxygen and temperature measurements, or 
by inserting the marked measuring stick to the appropriate depth for moisture level and 
pH V samples. The following procedure will be used to locate the field 
measurement locations: 

1. Sample location IA is located on the longitudinal centerline of the pile at a depth 
of 1 foot below the top surface. Depending on the measurement to be made, 
insert the marked probe shaft or measuring stick to the 1 -foot mark. 

2. Sample location 1 is located on the longitudinal centerline of the pile at a depth 
of 3 feet below the top surface. Depending on the measurement to be made, 
insert the marked probe shaft or measuring stick to the 3-foot mark. 
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3. 

4. 

-~ 5. 

6. 

3.0 

Sample location 2A is located on the south side of the pile at a depth of 1 foot 
below the surface. Lay the 4 ft 7 in. measuring stick on the south side of the pile 
from the ground surface up, and mark the point on the pile at the end of the 
stick. Depending on the measurement to be made, hold the marked probe shaft 
or measuring stick perpendicular to the side of the pile and insert to the l-foot 
mark. 

Sample location 2 is located on the south side of the pile at a depth of 2.5 feet 
below the surface. Lay the 4 ft 7 in. measuring stick on the south side of the pile 
from the ground surface up, and mark the point on the pile at the end of the 
stick. Depending on the measurement to be made, hold the marked probe shaft 
or measuring stick perpendicular to the side of the pile and insert to the 2.5foot 
mark. 

Sample location 3A is located on the north side of the pile at a depth of 1 foot 
below the surface. Lay the 4 ft 7 in. measuring stick on the north side of the pile 
from the ground surface up, and mark the point on the pile at the end of the 
stick. Depending on the measurement to be made, hold the marked probe shaft 
or measuring stick perpendicular to the side of the pile and insert to the l-foot 
mark. 

Sample location 3 is located on the north side of the pile at a depth of 2.5 feet 
below the surface. Lay the 4 ft 7 in. measuring stick on the north side of the pile 
from the ground surface up, and mark the point on the pile at the end of the 
stick. Depending on the measurement to be made, hold the marked probe shaft 
or measuring stick perpendicular to the side of the pile and insert to the 2.5-foot 
mark. 

OXYGEN AND TEMPERATURE MONITORING 

This section describes the procedure to be followed for collecting oxygen and 
temperature measurements within the compost windrows. Procedures for 
decontamination of monitorinQ and sampling equipment are described in Field 
SOP 3.0 in this Aopendix. 
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3.1 Tools and Materials 

The following tools and materials are required to collect oxygen and temperature 
measurements: 

primary instrument - Demista Instruments Model OT-21 oxygen-temperature 
monitor 

backup instrument (temperature only) - K-type thermocouple with hand-held 
temperature meter 

4 ft 7 in-long measuring stick marked with six-inch intervals 
field logbook 
indelible pen 

3.2 Calibration 

Demista Oxvoen-Temperature Monitor 

The Demista oxygen-temperature monitor can be calibrated only for percent oxygen 
Temperature calibration shall be performed at the instrument manufacturer’s 
facility. The recommended calibration frequencv is minimum once every 6 
months based on daily use. 

Oxygen calibration is performed by activating the ‘oxygen’ mode, aspirating (squeezing 
and releasing the rubber bulb) several times, and noting the display reading. If the 
reading is other than 21%, the monitor is adjusted to ‘21’ by turning the oxygen 
calibration screw with a small screwdriver. Calibration shall be documented in the field 
logbook. 

K-tvoe Thermocouole 

Calibration shall be performed at the instrument manufacturer’s facilitv. The 
recommended calibration freqoencv is minimum once even/ 6 months based on 
daily use. 
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3.3 Measurement Procedure 

The samples will be taken in the followincr order: 

1. 

2. 

3. 

In-situ readinq of Oxvoen. 

In-situ readinq of Temperature. 

Sample withdrawn for on-site laboratorv analvsis of moisture and PH 
lThree times per week). 

4. Sample withdrawn for off-site laboratory analysis (Days 0, 5. 10, 20, 
30. 40, and 60). 

- 
Oxygen measurements shall be collected prior to temperature measurements at all six 
monitoring locations at each cross-section and shall be done prior to anv samples 
beino removed. The following procedure shall be used to collect oxygen and 
temperature measurements with the Demista oxygen-temperature monitor: 

1. Oxygen measurements shall not be collected prior to one hour following turning 
of the windrow. 

2. Prior to the first reading of the day, calibrate the oxygen/temperature probe as 
described in Section 3.2 above. Measurements will be taken in a sequence 
of Locations IA. 1. 2A. 2. 3A. and then 3. 

3. Insert the oxygen/temperature probe into the pile at each of the six locations at 
the four cross-sections described in Section 2.2 above. Oxygen measurements 
should always be made by inserting the probe into an undisturbed location so 
that the measurements are representative of the settled material, and not biased 
by void spaces or channels to the pile surface. 

4. Activate the “oxygen” mode by pressing down the rear portion ‘0’ of the control 
switch on the monitor. 
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5. Aspirate 4-6 times, or until the reading stabilizes. Record the oxygen 
measurement in the field logbook, including date, time, and sample 
identification. 

6. Aspirate 2 - 4 times. Activate temperature mode, wait for readinq to stabilize, 
and then record the temperature measurement in the field logbook. 

7. Decontamination shall occur accordinq to Field SOP 3.0 in this Appendix, 
at the end of measurinq each cross-section and windrow. 

Temperature Monitorinq with the Thermocouple Probe and Temperature Meter 

In the event that the Demista oxygen-temperature probe is not functional, temperature 
measurements shall be collected using the thermocouple probe and temperature meter. 
There is no backup method for measuring oxygen level. The following procedure will 
be used to collect temperature measurements using the thermocouple probe: 

1. 

2. 

3. 

4. 

5. 

6. 

Connect the probe to the PI connector on the temperature meter. 

Press the C key for “C readout. The legend on the LCD display will indicate “C. 

Press the MODE key for the meter to display the temperature of PI. 

Press the RESET key to clear the internal memory. 

insert the probe to the appropriate depth for each of the six sample locations at 
each of the four cross-sections for the windrow being measured, as described in 
Section 2.2 above. Press and hold the MINIMAX key until the reading stabilizes. 
The display will alternate between the minimum and maximum reading from the 
time after the instrument is RESET. The legend on the LCD will indicate MIN 
and MAX with the readings. 

Record the date, time, sample identification, and temperature meter MlNlMAX 
values in the field logbook. Calculate the average temperature meter 
measurement by adding the MAIN and MAX values and dividing by 2. 

- 
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4.0 MOISTURE LEVEL MONITORING 

This section describes the procedure to be followed for collecting moisture level 
monitoring measurements. 

4.1 Tools and Materials 

The following tools and materials are required to collect moisture level measurements: 

stainless steel push tubes with sleeves or split spoon 
measuring tape 
dedicated 4 ft 7 in.-long measuring stick marked with six-inch intervals 
stainless steel bowls (4 per windrow) 
stainless steel spoons (4 per windrow) 
sealable disposable plastic bags 
- 
drvinq oven 
desiccator 
furnace 
w 

weiqh boats (class) 
crucibles 
analytical balance (+I- 0.001) 
seek 
squeeze bottle with distilled water 
paper towels 
sample taqs (see approved Pilot Scale QAPP) 
sample labels (see approved Pilot Scale QAPP) 
m 
transportinq device from buildings to the on-site lab 
field logbook 
indelible pen 
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4.2 Calibration 

The scale shall be calibrated once per week using standard weights in accordance with 
the manufacturer’s Instruction Manual. Calibration shall be documented in the field 
logbook. 

4.3 Sample Collection 

Samples for moisture level monitoring will be collected three times per week following 
oxygen/temperature measurement collection. If water is added to the windrow during 
turning, moisture level measurements will also be collected no sooner than 1 hour after 
moisture is added and the windrow is turned. Moisture level samples shall be collected 
as quickly as possible to minimize moisture loss prior to analysis. Moisture level sub- 
samples will be collected from locations 1, 2, and 3 at each cross-section, using a hand 
auger push tube. The three sub-samples will then be cornposited to form one sample 
for each cross-section. The following procedure shall be used to collect moisture level 
monitoring samples at each cross-section: 

1. Use the measuring tape and measuring stick to locate cross-sections A through 
D, and sample locations 1, 2, and 3 at each cross-section, as described in 
Section 2.2 above. 

2. Insert the auger push tube into and perpendicular to the pile at each sample 
location. Push the tube to the desionated depth (3 feet for sample location 
1, and 2.5 feet for sample locations 2 and 3) or a little deeper to insure a 
complete sample at that depth. 1 

p-M 
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3. 

4. 

5. 

6. 

4.4 

g Remove the 
w push tube and extract the material from the auger 
tube from the appropriate depth location (i.e., the bottom portion of the 
fube). and place into a desionated stainless steel bowl with a stainless steel 
spoon or scoop. Combine in the bowl the material from sample locations 1, 2, 
and 3 at a single cross-section, 

Thoroughly mix the material in the bowl with a stainless steel spoon, then place 
the cornposited sample into a re-sealable plastic bag pre-labeled with the 
windrow number and the cross-section letter. Tape a taa identifvino the 
k&&d&H~ sample identification number, date, time, sampler’s name, 
windrow number and cross-section letter, to the baq. 

A new decontaminated stainless steel bowl and stainless steel spoon, and 
new disposable re-sealable plastic bag with labels and taos, shall be used for 
each cross-section. 

Sample taas shall be retained in the field office files as evidence once filed 
lab measurements are finished. 

Measurement Procedure 

The following procedure will be used to obtain the parameters for calculating moisture 
levels for each cross-section composite sample. All weights shall be recorded in the 
field logbook. Weights shall be reported to the tenth of a gram. 

1. For each cross-section sample, weigh and label a plastic weigh boat or crucible 
with the sample identification number. Record this as tare weight, Tl. 

2. 

- 
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6: - 

2. 

3. 

4. 

5. 

6. 

Place a IO-15 gram sample in the tared weiqh boat and record the aross 
wet weiaht. 

Dry sample in oven at 105 - 1 IO dearees C for 24 hours or until a constant 
weiqht is reached. 

Place dried sample in dessicator for 20 minutes, and then record the crross 
dry weight of the sample plus weiqh boat. (Weiqh weigh boat first. or tare 
weiqh boat prior to addinq dreid sample.1 

Collect all used sample material from a single pile (windrowl, after the 
moisture and pH measurements have been finished, and place in a 
disposable sealable plastic bag labeled for disposal back on& that fame pile 
where the sample came from. Do not mix samples from different piles 
[windrowsb 

Dispose of clean soil baas as solid waste. Dispose of contaminated soil 
baqs as contaminated, accordinq to U.S. Navy EPD procedures. 
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4.5 Calculations 

The followina calculation shall be performed: 

% Moisture of Original Wet Sample = ( #2 - #4) divided by #2 times (100) 

Calculation sheets shall be maintained in the field laboratory. 

‘h 
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5.0 pH MONITORING 

This section describes the procedure to be followed for collecting pH measurements. 

5.1 Tools and Materials Required 

The following tools and materials are required to collect rnc&ure @ level 
measurements: 

250 ml glass beaker 
100 ml graduated cylinder 
stir rod 
scale 
Hach EC10 portable pH meter 
distilled water 
field logbook 
indelible pen 

- 

- 

5.2 Calibration 

The pH meter shall be calibrated prior to use in accordance with the manufacturer’s 
Instruction Manual. Calibration shall be documented in the field logbook. 

5.3 Sample Collection 

pH measurements shall be made on the composite sample material from each cross- 
section which remains after the moisture level sample portion has been removed from 
the disposable plastic bag. If it is necessary to collect a separate sample for pH 
monitoring, the sample locations shall be established as described in Section 2.2 
above, and sample material shall be collected with a M push tube as 
described in Section 4.3. A new sample baq, taq. and label must then be used. 
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The following procedure will be used to measure pH for each cross-section composite 
sample. All measurements shall be recorded in the field logbook. Weights shall be 
reported to the tenth of a gram. pH measurements shall be recorded to the tenth of a 
pH unit. 

1. 

2. 

3. 

4. 

5. Allow the sample to sit for one hour to allow the solids to settle. 

6. Immerse the pH electrode in the liquid portion in the beaker. Do not allow the 
electrode to rest on the bottom of the beaker, but keep the electrode above the 
solid layer. 

7. 

5.5 

For each cross-section sample, weigh and label a 250 ml glass beaker with the 
sample identification number. Record this as tare weight, Tl. 

Place approximately IO grams of the remainder of the cross-section sample into 
the labeled beaker, weigh, and record the sample weight, WI. 

Remove the sample and beaker from the scale. Measure 50 ml distilled water in 
the graduated cylinder and add the water to the sample in the beaker. 

Stir the sample material and distilled water in the beaker with the stir rod for 15 
seconds. i 

Allow the reading on the pH meter to stabilize, then record the pH value in the 
field logbook. 

DECONTAMINATION 

Decontaminate the samplinq equipment at the end of samplinq each 
windrow. All samplinq equipment must be decontaminated or dedicated 
and disposable for each windrow samplinq event Procedures are identified 
in Field SOP 3.0 of this appendix. 
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1.0 PURPOSE 

This procedure describes the methods which will be used to establish sampling 
locations and collect compost samples for off-site laboratory analysis. Sampling 
requirements for on-site monitoring and collection are described in Field SOP 1 .O of 
this appendix. 

2.0 ESTABLISH SAMPLING AND MONITORING LOCATIONS 

This section describes the procedure to be followed for establishing the locations for 
collecting samples for off-site laboratory analyses. Field measurement locations are 
described in Field SOP 1 .O. 

2.1 Tools and Materials 

The following tools and materials are required to establish sampling locations: 

measuring tape (50-foot minimum) 
dedicated 4 ft 7 in.-long measuring stick marked with 6-inch intervals 
dedicated pin flags or stakes 
field logbook 
indelible pen 

2.2 Establish Sample Locations 

Cross-section Locations 
Each windrow will be divided into four cross-sections, labeled A through D as shown in 
Figure l-1 and Fiqure l-IA, of this SOP. Cross-section locations will be measured 
and marked after each time the windrow is turned. The following procedure will be 
used to establish cross-section locations: 

1. Locate cross-section A by measuring a distance of 5 feet from the east end of 
the windrow along the long axis. Place a pin flag or stake on top of the pile at 
this location. 

2. Locate cross-section D by measuring a distance of 5 feet from the west end of 
the windrow along the long axis. Place a pin flag or stake on top of the pile at 
this location. 
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3. 

4. 

Measure the distance between the marker at cross-section A and the marker at 
cross-section D. Document the measurement in the field logbook along with 
date, time, and windrow number. Divide the measured length by three. Take 
the resulting value and measure that distance (to the nearest 6 inches) from 
cross-section A towards the center of the pile along the long axis. This is the 
location of cross-section B. Place a pin flag or stake on top of the pile at this 
location, Locate cross-section C between cross-sections B and D, an equal 
distance from both. Place a pin flag or stake on top of the pile at this location. 

Double check the measurements by making sure the distances between cross- 
sections A and B, B and C, and C and D are all equal within f 3 inches; and 
cross-sections A and D are each located 5 feet from the ends of the windrow. 

Sample locations 

Six Three sample locations will be established at each of the four cross-sections. The 
samDIes will be taken in the following order: 

1. In-situ readinq of Oxvqen. 

2. In-situ readinq of Temperature. 

3. Sample withdrawn for on-site laboratory analysis of moisture and 
DH. 

4. Sample withdrawn for off-site laboratory analysis, 

The following procedure will be used to locate the sample locations: 

1. Sample location 1 is located on the longitudinal centerline of the pile at a depth 
of 3 feet below the top surface. Hold the marked measuring stick perpendicular 
to the top of the pile and insert to the 3-foot mark 
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2. Sample location 2 is located on the south side of the pile at a depth of 2.5 feet 
perpendicular to the surface. Lay the 4 ft 7 in. measuring stick on the south side 
of the pile from the ground surface up, and mark the point on the pile at the end 
of the stick. Then hold the measuring stick perpendicular to the side of the pile 
and insert to the 2.5foot mark. 

3. Sample location 3 is located on the north side of the pile at a depth of 2.5 feet 
below the surface. Lay the 4 ft 7 in. measuring stick on the north side of the pile 
from the ground surface up, and mark the point on the pile at the end of the 
stick. Then hold the measuring stick perpendicular to the side of the pile and 
insert to the 2.5foot mark. 

3.0 Sample Collection 

This section describes the procedure to be followed for collecting sample material from 
the compost windrows for off-site laboratory analyses. 

3.1 Tools and Materials - 

stainless steel push tubes with sleeves or split spoon 
measuring tape 
dedicated 4 ft 7 in.-long measuring stick marked with six-inch intervals 
stainless steel bowls 
stainless steel spoons 
appropriate sample containers (see Section 4.0 of the approved Pilot Scale 
QAPP) 
field logbook 
indelible pen 
sample taqs 
sample labels 
m 
coolers 
preservatives 
chain of custody forms 
plastic baqs for placinq sample containers in 

- 
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All sample extraction tools which come in contact with the sample shall be 
decontaminated prior to use as described in Field SOP 3.0. 

3.2 Sample Collection Procedure 

Samples for off-site laboratory analysis will be discrete as described in Section 4.0 of 
the approved Pilot Scale QAPP. Discrete samples will be collected from locations 1, 2, 
and 3 at each cross-section, using a hand auger. Table l-l shows the Process 
Parameter Sampling and Analysis Schedule for the compost material. The following 
procedure shall be used to collect discrete samples at each cross-section: 

1. Use the measuring tape and measuring stick to locate cross-sections A through 
D, and sample locations 1, 2, and 3 at each cross-section, as described in 
Section 2.2 above. 

2. Insert the auger push tube into and perpendicular to the pile at each sample 
location. Push the tube to the desiqnated depth (3 feet for sample location 
1, and 2.5 feet for sample locations 2 and 3) or a little deeper to insure a 
complete sample at that depth. m 

3. fitttkeisttew-witktk Remove the 
s push tube and extract the material from the auger && 
from the appropriate depth location. Place the extracted material directly into 
the appropriate sample container usinq a stainless steel spoon or scoop. 

4. Follow the sample labelinq. taqqinq, identification, chain of custody, and 
shipping and handling procedures described in Section 4.0 of the approved Pilot 
Scale QAPP. Document all sampling activities in the field logbook. 

5. Place placina the remaininq sample on top of the pile and next to the cross- 
section location. 

- 
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6.. A decontaminated bowl and spoon, and new sample containers shall be used for 
each sample location for discrete samples. Decontamination procedures are 
described in Field SOP 3.0. 

TABLE l-1 
PROCESS PARAMETER SAMPLING AND ANALYSIS SCHEDULE’ 

Matrix Parameter Frequency Req. Volume 
par sample 

Method 

1. Windrow Explosives Per Table 1 sample locations 1, per 8 ounces Laboratory 
compost 8-2 of Pilot Scale 2, 8 3 per cross-section: (SW846 8330) 

Operational Plan Day- 
0, 5, 10,20: 30: 40,60 

2. Windrow TCLP Metals 1 sample locations 1, per 0 ouncas Laboratory 
compost 2, 8 3 per cross-section: (SW 846 6010, 

Day 88-28 0 and 60 1311,&7470) 

3. Windrow Total metals of 1 sample locations 1, per 8 ounces Laboratory 
compost barium, cadmium, 2,& 3 per cross-section: (SW 846 6010) 

chromium, & lead Day &&28 0 and 60 

4. Windrow TOC 1 sample locations 1, per 0 ounces Laboratory 
compost 2, & 3 per cross-section: (both analyses (EPA 9060) 

Day - 
0, 5, 10, 20, ;O, ho, 60 

may be 
performed 

using total 8 5. Windrow TKN 1 sample locations 1, 
par Laboratory 

compost 2, & 3 per cross-section: 
ounces of soil) 

(EPA 351.3) 
We, 7, :: ~2~28 
0, 5, 10, 20,‘30,40, 60 

Notes: 
1. Complete sampling and analysis procedures and details for the performance parameters are 
provided in the approved Biofacility Pilot Scale QAPP. 

4.0 Decontamination Water and Storm Water Retention Pond Sampling 

Decontamination water generated from the cleaning of sampling equipment and 
reusable personal protective equipment (PPE) will be collected and stored in portable 
temporary storage tanks or 55 gallon drums. Accumulated storm water and surface 
runoff will be collected in two retention ponds. 
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4.1 Tools and Materials 

disposable Teflon or polyethylene bottom filling bailer 
appropriate sample containers (see Section 4.0 of the approved Pilot Scale 
QAPP) 
appropriate chain-of-custody, labels, tags, etc. (See approved Pilot Scale 
QAPP) 
sampling scoop or jar on a long stick (type used for surface water 
sampling) 
field logbook 
indelible pen 

4.2 Sample Collection 

Decontamination Water 
The following procedure shall be used to collect samples of decontamination water: 

1. Slowly lower the disposable Teflon or polyethylene bottom-filling bailer 
beneath the water surface until full. 

2. Retrieve the bailer and fill the appropriate sample containers. Vials for volatile 
organics analysis (VOA) will be filled first. Avoid creatinq volatilization of the 
sample while transferrinq. Fill each VOA vile so that a meniscus is formed at 
the surface, and there are no air bubbles and no free headspace. Then tightly 
cap and invert each container. Fill the appropriate sample containers for other 
analyses to be performed, and described in Section 4.0 of the approved Pilot 
Scale QAPP. 

3. Follow the sample labelina. taqainq and identification, chain of custody, and 
shipping and handling procedures described in Section 4.0 of the approved Pilot 
Scale QAPP. Document all sampling activities in the field logbook. 
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Storm/run-off Water 

The same procedure described above for collecting samples from decontamination 
water will be used to collect samples of storm water and run-off water in the retention 
m. If the water level in the retention ponds is too low to sample using a bottom- 
fillina bailer, then a samplinq device on a stick or rod 7 will be filled 
dkectiy by submerging in the water. t 
V The sample shall be transferred to 
the appropriate samplinq container. At no time will the sampler enter the 
retention ponds. 
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1.0 PURPOSE 

This procedure describes the methods which will be used to decontaminate 
large equipment, sampling equipment, and personnel. 

2.0 SCOPE 

This procedure applies to the Naval Surface Warfare Center, Crane, Indiana site 
for biofacility pilot scale operations. 

3.0 PROCEDURE 

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 a designated decontamination facility as described in Section 5.0 of tke 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 has have come into contact with potentially 
contaminated material will be cleaned with this system and visually inspected. 

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. Trucks used for transporting excavated soil are only 
required to have the truck wheel wells and potentially contaminated exteriors 
cleaned prior to exiting the Bioremediation Facility and returning for another load 
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of soil. Complete decontamination of the trucks potentially contaminated 
surfaces will be performed at the Bioremediation Facility upon completion of 
excavation and soil transport. 

Exceptionally large equipment such as the windrow turner and the center-pivot 
wheel loader, will be decontaminated in the compost building upon COmpktiOn of 
the Pilot Scale Operation. The equipment will be cleaned using the high- 
pressure portable spray unit described in Section 3.2. The equipment will be 
cleaned using the same procedure as described above. All decontamination 
fluids will be collected in the building sump. 

3.2 Equipment Decontamination At The Excavation Site 

Equipment such as conveyors, backhoe, soil screener, and smaller equipment 
used within the 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. All loose dirt will be 
swept or brushed 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 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. 

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. 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 on 
the equipment exterior. 
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3.3 

3.3.1 

Sample Equipment. Compost Samplins Probes, And On-site 
Laboratory Equipment Decontamination 

Sample Equipment and On-site Laboratorv Equipment 

Disposable Eauipment 

Dedicated disposal. one-time use. eauipment used for SamPlinq 
water, soil. sediment, air, or compost media shall be seqreaated and 
disposed of as solid or special waste accordina to U.S. Navv EPD 
procedures. The sampling person must take appropriate meaSUreS 

to prevent any cross-contamination with other equipment or 
structures. 

Non-Disposable Equipment 

All non-disposable sampling equipment will be decontaminated according 
to the following procedure and sequence, all decontamination 
equipment will be dedicated and plastic sheetinq will be placed 
under the decontamination area: 

1. Place the equipment in a bucket or tub for brushinct and an 
Alconox water solution rinse, First, brush the ectuipment of as 
much solids as possible. Then, rinse the equipment usinq 
brushes and clean, unused qarden sprayers containing a 
solution of Alconox and tap water; wash equipment ~E@&&TS 
thoroucthly being sure to reach both the inside and outside 
surfaces. 

2. Rinse the equipment in w another bucket or tub with for 
potable water rinse. the rinse can be performed using clean, -> 
unused garden sprayers, spray bottles, or squeeze bottles. 

- 
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3. If analysis of the material includes metals, Dav 0 and Dav 60 
sampling dates, then rinse the equipment with a solution of 10% 
nitric acid M&+afne over a dedicated bucket or tub Htat 
e; the equipment should then be 
rinsed with potable water over the same bucket or tub. The 
acid can wiJ be contained in & spray or squeeze bottles; the 
nitric acid solution can be obtained from the laboratory. After the 
acid rinse, proceed to Step 4. 

If analysis of the material does not include metals, proceed to the 
next step. 

4. Rinse the equipment with laboratory reagent grade water in m 
another bucket. 1 
w&e&15$ This rinse can be performed using spray or squeeze 

bottles; the reagent grade water will be supplied by the laboratory. 

5. Allow the equipment to air drv and store the equipment in 
labeled plastic bags to prevent contamination after 
decontaminating. 
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Cleaning of on-site laboratory non-disposable equipment will be performed as 
described above except emersion in the decontamination fluids may not be 
permissible. Spray bottles of cleaning and rinse fluids will be used. @! 
decontamination liquids shall be manaqed accordinq to U.S. Navv EPD 
procedures. 

3.3.2 Compost Samplina Probe Equipment 

1. Brush or wipe lusinq disposable paper toweis) the probe 
between sampling cross-section locations for a riven pile 
jwindrow). Anv soils/compost removed shall be placed back 
onto that pile [windrow). 

2. Prior to the probe beinq used on the next compost pile 
Iwindrow). the followinq decontamination procedures must be 
followed: 

a. Remove the Teflon tip from the probe bv looseninq the 
screw and sliding out the tip. 

b. Usina a plastic awl poke out anv material cloqqinq the 
oxvqen holes. 

C. Wet a paper towel with potable water and wipe the 
exterior of the probe. 

d. Wet a second paper towel with a Alconox soap water 
solution and wipe the exterior of the probe. 

e. Wet a third paper towel with laboratory Reaqent qrade 
water and wipe the exterior of then probe. 

f. Drv with a fourth drv paper towel anv excess water from 
the probe. 
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9 Replace the probe tip after makina sure it has been 
cleaned also and secure in place with the screw. 

h. After the last use for the day and the equipment has 
been decontaminated, store the equipment in labeled 
plastic baas to prevent contamination after 
decontaminating. 

3.3.3 Measurina Eouipment 

All measurinq 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 
measurino sticks shall be stored adjacent to the windrows. next to the 
containment wall of the buildina. 

The sticks shall be stored in plastic at the end of the Pilot Scale Test for 
disposal determination by the U.S. Navy EPD Representative. 

3.4 Personnel Decontamination At The Bioremediation Facility 

The Bioremediation Facility personnel decontamination area consists of a 
shower/locker room trailer with a change room area, lockers lavatory, toilets and 
showers as described in Section 5.0 of this Operational Plan. Persons working 
within the Bioremediation Facility will operate in Level C PPE as described in the 
SSHP. Boot covers, TyvekTM suits and disposable gloves will require no 
decontamination, and will be disposed of accordino to U.S. Navv EPD 
Procedures. 

Respirators will be washed on at least a daily basis. The respirator will be 
placed in a bucket or tub containing soap and water. The respirator will then be 
rinsed in a solution of sanitizing agent and water in a separate bucket or tub. 
The respirator will then be placed in a designated clean area for drying. 

-. 
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3.5 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 PrOParlY 
disposed of or cleaned and inspected for reuse. 

3.6 Decontamination Of The Amendment Storage Area 

At completion of the Pilot 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 Pilot Scale Operations shall be swept and removed 
from the Bioremediation Facility accordinq to U.S. Navy EPD reauirements. 
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+heth& Operational Plan, 

3.7 Decontamination Of The Compost Buildings And Laraer Equipment 

At completion of the Pilot Scale Operation, the Bioremediation Facility compost 
buildings and laraer equipment such as the compost turnina machine, will 
require cleaning and decontamination to prevent tracking of residual 
contaminants and amendments outside the area. All excess compost material 
remaining from Pilot Scale Operations shall be swept and removed from the 
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compost buildings. The building surfaces and iaroer 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 buildinas 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 cleaning of the buildings will be implemented as required 
based on rinsate sample results. 

3.8 Decontamination Of The Truck Wash Facility 

At the completion of the Pilot 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. 

3.9 Decontamination of the Paved Surfaces 

At the completion of the Pilot Scale Operation, all pavement shall be 
pressure rinsed and water shall be directed towards the retention ponds. 
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1.0 PURPOSE 

This procedure describes the methods which will be used to combine and mix 
amendments in the proper proportions for pilot scale testing. 

2.0 SCOPE 

This procedure applies to the Naval Surface Warfare Center, Crane, Indiana site 
for Bioremediation Facility pilot scale operations. 

3.0 EQUIPMENT 

The following equipment will be used to combine and mix the compost 
amendments in the prescribed proportions for pilot scale testing: 

3.1 Farm Tractor 

The Farm Tractor is a John Deer model 7710. The tractor is used to power the 
grinder/mixer (PTO power) 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. 
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4.0 SAFETY AND HEALTH PRECAUTIONS AND CONTROLS 

1. 

2, 

3 

4 

Use Modified Level D PPE including disposable dust masks when off 
loading, grinding, and loading amendments. 

Add requirements for hearing protection here based on results of sound 
level surveys. 

Maintain clear distance of approximately 15 feet and wear high visibility 
vest when working around moving machinery. Stay in equipment 
operators line-of-sight. 

Ensure all rotating equipment guards are in place and functional prior to 
equipment operation. 

Disengage 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 
disconnected from the PTO drive coupling. 

5.0 PROCEDURE 

Each pilot scale recipe will consist of 60 cubic yards of material, 45 cubic yards 
of which will be the amendment blend, the remaining 15 cubic yards will be the 
25% soil loading. Figure SOP 4-1, Pilot Scale Recipe Spreadsheet lists the 
quantity in cubic yards of each amendment for each recipe to be tested. The 
corresponding weight in pounds is also provided. The amendments for a given 
recipe will be combined in for each of the three 15 cubic yard batches (this will 
allow room for blending and fluffing). Figure SOP 4-2, Pilot Scale Batch 
Spreadsheet provides the amendment quantities for each of the three 15 cubic 
yard batches. 

-, 
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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. 

5.2 Loading Amendments 

The lighter amendments should generally be loaded first (e.g., straw, hay, 
sawdust and wood chips). The manures and vegetable waste should be loaded 
last to provide improved mixing. After zero balancing the scales, as described 
above, the amendments shall be loaded into the grinder/mixer as follows: 

1. Select the proper recipe mixture from Figure SOP 4-2, Pilot Scale Batch 
Spreadsheet. Record the Recipe #, Date, and Design Quantities on the 
Record of Recipe form, m as in Appendix G of this 
Pilot Scale Operational Plan. 

2. 

3. 

Load the first amendment via the center pivot loader from the 
amendment storage bin and gradually dump into the grinder/mixer 
until the desired weight is registered on the scales. Record the actual 
weight on the Record of Recipe for that mix batch. 

Press the [TARE] key on the scale display to establish a temporary 
zero point. 

4. Press the [NET/GROSS] key to select NET mode. 

Doc”me”t: 
( SOP 4.0 

Amendment Proportioning And Mixing 

Work Order: 
4324.0009 

Revision: 1 
Date: 06/06/97 
page: 3 of 6 -- 



MORRISON KNUDSEN CORPORATION 
NAVFAC SOUTHERN DIVISION 

FIELD STANDARD 
OPERATING PROCEDURE: 4.0 
TITLE: AMENDMENT PROPORTIONING AND MIXING 

* 

5. Load the second amendment in a similar fashion until the scales register 
the desired weight of that amendment, Record the actual weight on the 
Record of Recipe form for that mix 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 will be activated to chop and blend the amendment mixture. Chopping and 
blending will continue 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 SOP 5.0. 

- 
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MORRISON KNUDSEN 
NAVFAC SOUTHERN DIVISION 

CORPORATION 

- 

FIELD STANDARD 
OPERATING PROCEDURE: 5.0 
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 pilot scale testing. 

2.0 SCOPE 

This procedure applies to the Naval Surface Warfare Center, Crane, Indiana site 
for Bioremediation Facility pilot 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 pilot 
scale testing: 

3.1 Farm Tractor 

The Farm Tractor is a John Deer model 7710. The tractor is used to power the 
grinder/mixer (PTO power) 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 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. 
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MORRISON KNUDSEN CORPORATION 
NAVFAC SOUTHERN DIVISION 

FIELD STANDARD 
OPERATING PROCEDURE: 5.0 
TITLE: LOADING OF AMENDMENTS INTO WINDROWS 

. 

4.0 SAFETY AND HEALTH PRECAUTIONS AND CONTROLS 

1. 

2. 

3. 

4. 

5. 

Use Modified Level 0 PPE including disposable dust masks when off 
loading, grinding, and loading amendments. 

Add requirements for hearing protection here based on results of sound 
level surveys. 

Maintain clear distance of approximately 15 feet and wear high visibility 
vest when working around moving machinery. Stay in equipment 
operators line-of-sight. 

Ensure all rotating equipment guards are in place and functional prior to 
equipment operation. 

Disengage 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 
disconnected from the PTO drive coupling. 

_ 

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 

Each pilot scale recipe will consist of 60 cubic yards of material, 45 cubic yards 
of which will be the amendment blend, the remaining 15 cubic yards will be the 
25% soil loading. The amendments for a given recipe will be combined in three 
15 cubic yard batches as described in SOP 4.0. 

.- 
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MORRISON KNUDSEN CORPORATION 
NAVFAC SOUTHERN DIVISION 

FIELD STANDARD 
OPERATING PROCEDURE: 5.0 
TITLE: LOADING OF AMENDMENTS INTO WINDROWS 

l 

5.1 Building Windrow 

The amendment portion of the windrows 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 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 this Pilot Scale Operational Plan. 

3. Continue discharging and begin traveling forward as the pile builds to a 
height of six feet to maintain a long row of this height. 

4. Once the first batch is unloaded, return to the amendment storage area 
for the second batch. 

5. Discharge the second batch, starting where the first left off, until about 2/3 
of the batch has been placed yielding a windrow about 20 to 25 feet long. 

6. Move the grinder/mixer adjacent to the start of the first windrow and begin 
discharging the balance of the second batch 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. 

7. Once the second batch is unloaded, return to the amendment storage 
area for the third batch. 

8. Discharge the third batch, starting where the second left off, finishing the 
second overlapping pile. 

9. Remove any remaining material from the grinder/mixer using a broom or 
brush. 

IO. Repeat steps 1 through 9 for remaining recipes 

.- 
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MORRISON KNUDSEN CORPORATION 
NAWAC SOUTHERN DIVISION 

FIELD STANDARD 
OPERATING PROCEDURE: 5.0 
TITLE: LOADING OF AMENDMENTS INTO WINDROWS 

. 

5.2 Shaping Amendment Portion of Windrow 

Once amendments for all recipes within the building have been loaded into the 
two overlapping piles, the windrows 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 windrow 4 feet 5 inches tall. 
The resulting windrow will be 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 steer skid loader as well as manual shovels and brooms. 

-, 

Document: 
SOP 5.0 
Loading Of Amendments Into Windrows 

Work Order: 
4324.0009 

Revision: 
Date: 
PanI? 4 of 4 



MORRISON KNUDSEN CORPORATION 
NAVFAC SOUTHERN DIVISION 

FIELD STANDARD 
OPERATING PROCEDURE: 6.0 
TITLE: TRANSPORT AND LOADING SOIL INTO WINDROWS 

l 

1.0 

2.0 

3.0 

PURPOSE 

This procedure describes the methods which will be used to transport soil to the 
composting facility and load the soil into windrows for pilot scale testing. 

SCOPE 

This procedure applies to the Naval Surface Warfare Center, Crane, Indiana site 
for Bioremediation Facility pilot scale operations. 

EQUIPMENT 

The following equipment will be used to transport soil to the cornposting 
buildings and convey the soil to windrows for pilot scale testing: 

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 Dump Conveyor 

The dump 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 dump conveyor and is then conveyed to the 
center of the windrow off the right side of the unit. 

I I 
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MORRISON KNUDSEN CORPORATION 
NAVFAC SOUTHERN DIVISION 

- 

FIELD STANDARD 
OPERATING PROCEDURE: 6.0 
TITLE: TRANSPORT AND LOADING SOIL INTO WINDROWS 

. 

4.0 SAFETY AND HEALTH PRECAUTIONS AND CONTROLS 

1. 

2. 

3. 

4. 

Follow explosives handling procedures as required bv U.S. Navy, 

Use Level C PPE when off-loading contaminated soils into windrows and 
Modified Level D for set-up and preparation tasks associated with off- 

loading. 

Add requirements for hearing protection here based on results of sound 
level surveys. 

Maintain clear distance of approximately 15 feet and wear high visibility 
vest when working around moving machinery. Stay in equipment 
operators line-of-sight. 

Ensure all rotating equipment guards are in place and functional prior to 
equipment operation. 

5.0 PROCEDURE 

During clean soil pilot testing, soil will be excavated from the borrow pit located 
south of the composting facility and screened; during contaminated soil pilot 
testing, soil will be excavated from Mine Fill A near building #I53 and screened 
Excavation and screening of soil from Mine Fill A is described in Appendix F of 
this Pilot Scale Operational Plan. 

5.1 Transporting Soil 

Screened, clean soil will be transported from the borrow pit to the composting 
facility using the tractor and live-bottom trailer. Screened, contaminated soil will 
be transported from Mine Fill A using the semi-tractor and live-bottom trailer. 
Soil at NSWC Crane averages 1.1 tons per cubic yard. 15 cubic yards of soil 
are required for each pilot scale recipe. This 15 cubic yards equates to 16.5 
tons of soil per recipe. Each trailer load of soil will be weighed at the truck 
scales and adjusted if necessary to 16.5 tons (soil weight). The empty weight of 
the tractor-trailer rig is 16.3 tons. Loaded with 19.5 tons of soil, the total load of 
32.8 tons will not exceed the 36 ton capacity of bridges on the NSWC Crane 
base. Figure 6-2 in Section 6.0 of this Pilot Scale Operational Plan illustrates 
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MORRISON KNUDSEN CORPORATION 
NAVFAC SOUTHERN DIVISION 

FIELD STANDARD 
OPERATING PROCEDURE: 6.0 
TITLE: TRANSPORT AND LOADING SOIL INTO WINDROWS . 

the travel path from Mine Fill A to the composting facility. Prior to leaving the 
composting facility for another load of soil, the exterior of the tractor-trailer rig 
will be decontaminated at the equipment decontamination facility located at the 
composting facility exit as discussed in SOP 3.0. This decontamination activity 
will be performed during the clean soil test as a practice even though the 
equipment will not be contaminated at that time. 

5.2 Loading Soil into Windrows 

The general sequence of activities for loading soil into the windrows is as 
follows: 

1. 

2. 

3. 

4. 

5. 

6. 

The semi-tractor trailer rig loaded with soil arrives at the composting 
facility and the weight of soil is recorded on the Record of Recipe form 
jField SOP 4.0, Figure SOP 4-3)* for the recipe to be generated. At this 
time, the Record of Recipe form has already been partially completed 
during the amendment proportioning and mixing procedure, w SOP 
4.0, for this specific recipe. 

The dump conveyor is connected to the rear of the trailer via two swivel 
hooks and latches. 

The semi-tractor trailer enters the compost building pulling the dump 
conveyor. 

Once positioned to the left of the first amendment pile, the engine of 
the dump conveyor will be started. 

Next the bottom flap at the rear of the trailer will be opened approximately 
six inches. 

Then the trailer and dump conveyors will be activated. Soil will begin 
discharging into the dump conveyor and onto the amendment windrow. 
Care should be taken not to transfer excess soil onto the dump conveyor 
and causing a dump conveyor overload. The speed of the dump 
conveyor should always be slightly faster than the trailer discharge 
conveyor. 
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FIELD STANDARD 
OPERATING PROCEDURE: 6.0 
TITLE: TRANSPORT AND LOADING SOIL INTO WINDROWS 

. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

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, See Figure 6-3 in Section 6.0 of this Pilot Scale 
Operational Plan. 

If the trailer is emptied prior to reaching the end of the windrow, the soil 
will be adjusted with the skid steer loader to uniformly distribute it along 
the full length of the windrow. 

If the conveyor reaches the end of the windrow prior to being emptied, 
the trailer will be backed up and the balance of soil will be distributed 
along the windrow. 

The height of soil as it is discharged will be adjusted as necessary on 
subsequent windrows such that the trailer is emptied at the same time as 
it reaches the end of the windrow. 

Once the trailer is emptied, the conveyor will be disconnected and the 
tractor-trailer will proceed to the vehicle decontamination facility. 

The exterior of the tractor-trailer will be decontaminated. 

The tractor-trailer will return to the excavation site for another load of soil. 

This process will be repeated until all windrows have been loaded with 
soil. 

Drawings P-l 02 and P-l 03 in Appendix C of this Pilot Scale Operational Plan 
provide the travel path for loading soil into the windrows. 
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MORRISON KNUDSEN CORPORATlON 
’ NAVFAC SOUTHERN DIVISION 

FIELD STANDARD 
OPERATfNG PROCEDURE: 7.0 
TITLE: SOIL SCREENING OPERATION 

1.0 

2.0 

3.0 

l 

PURPOSE 

This procedure describes the operations related to using the soil Screener at the 
excavation site. 

SCOPE 

This procedure applies to the Naval Surface Warfare Center, Crane, Indiana site 
for Bioremediation Facility pilot scale operations. 

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. The backhoe is also used to remove large particles rejected from the 
screener that will not be used in the composting process. 

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 site to the composting’facility. 
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FIELD STANDARD 
OPERATING PROCEDURE: 7.0 
TITLE: SOIL SCREENING OPERATION 

l 

4.0 SAFETY AND HEALTH PRECAUTIONS AND CONTROLS 

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. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

a. 

Follow explosives Handling Procedures as required bv U.S. Navv. 

Use Level C PPE per the Site Safety and Health Plan (SSHP). PerSOnnel 
shall avoid direct contact with contaminated soil as much as possible. 

Add requirements for hearing protection here based on results of sound 
level surveys. 

Maintain clear distance of approximately 15 feet and wear high visibility 
vest when working around moving machinery. 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. 
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TITLE: SOIL SCREENING OPERATION 

l 

5.0 PROCEDURE 

5.1 Placement 

Placement of the screener unit will be per the Excavation Plan. 

5.2 Screener Start-up 

52.1 Startino Enoine 

1. 

2. 

Check all fluid levels before starting engine. 

Turn all switches to off and make sure emergency stop switches 
are deactivated (out position). 

3. 

4. 

Pull out the throttle enough for 1000 RPM 

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. 

52.2 Positioninq The Conveyor 

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. 
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FIELD STANDARD 
OPERATING PROCEDURE: 7.0 
TITLE: SOIL SCREENING OPERATION 

l 

3. Lower and extend the conveyor using the fine conveyor cylinder 
switch on the control panel. 

4. 

5. 

Insert locking pins in side frame 

Adjust support chains as necessary to level the outboard pulley to 
the screen frame. 

52.3 Startinq The Components 

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 in the screener hopper with the backhoe 
for processing. 

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. 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. 
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5.4 Product Handling to Truck 

Screened material will be conveyed from the screener unit directly into the 
tractor trailer bed viti the stacking conveyor. 

5.5 Rejected Material 

Rejected material from the screening process will be discharged into a w 
pile. The material will be segregated into separate !in-e~J piles based on material 
type, i.e., wood waste, rocks, and other. 
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FIELD STANDARD 
OPERATING PROCEDURE: 8.0 
TITLE: WINDROW TURNING AND MOISTURE ADDITION 

1.0 

2.0 

3.0 

l 

PURPOSE 

This procedure describes the methods which will be used to turn pilot SC& 

windrows and add water to adjust moisture content. 

SCOPE 

This procedure applies to the Naval Surface Warfare Center, Crane, Indiana site 
for Bioremediation Facility pilot scale operations. 

EQUIPMENT 

The following equipment will be used to turn pilot 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 200 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 1,000 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. 
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FIELD STANDARD 
OPERATING PROCEDURE: 6.0 
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4.0 SAFETY AND HEALTH PRECAUTIONS AND CONTROLS 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Follow explosives handlinq procedures as required bv the U.S. Navv. 

Use Level C PPE per the Site Safety and Health Plan (SSHP). Personnel 
shall avoid direct contact with contaminated soil as much as possible. 

Add requirements for hearing protection here based on results of sound 
level surveys. 

Maintain clear distance of approximately 15 feet and wear high visibility 
vest when working around moving machinery. Stay in equipment 
operators line-of-sight. Ensure back-up alarms are operational on 
equipment. 

Ensure all rotating equipment guards are in place and functional prior to 
equipment operation. 

All personnel shall maintain minimum 30 feet clearance from in the front 
or rear of the windrow turner during turning of the windrows. 

Operate Windrow Turner with cab door closed and latched in position. 
Adjust ventilation system in cab for comfort. 

Use lockout controls on Windrow Turner when cleaning the flaps and 
drum during windrow turning activities. 

5.0 PROCEDURE 

Windrows will typically be turned once daily during pilot scale operation. 
Turning frequency may be adjusted at the direction of MK Engineering, with 
concurrence of the U.S. Navy. Additionally, windrows will be turned after water 
addition. The operating goal for compost moisture content is 40 to 60% of the 
Maximum Water Holding Capacity (MWHC) of the compost. Too little moisture 
will inhibit microbial movement and nutrient availability, however too much 
moisture will fill the void spaces needed for proper aeration which is essential for 
aerobic microbial growth. 

-. 

- 
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FIELD STANDARD 
OPERATING PROCEDURE: 8.0 
TITLE: WINDROW TURNING AND MOISTURE ADDITION 

5.1 Windrow Turning 

Each pilot scale windrow will be turned daily after pre-turning monitoring 
of the windrows is complete. 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. 

3. Upon reaching 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 when the 
actual moisture level falls below 40% of the MWHC (Reference Field SOP 
1 .O for determination of actual moisture and MWHC). Water will be 
added using the spray nozzles on the windrow machine during the turning 
process. No more than 100 gallons will be added to a single windrow 
prior to taking additional moisture readings. Water will be added as 
follows: 

. . 
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1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Poly tank on the windrow machine will be marked at the half-full 
level. 

Start with water level either full or at the half full mark. 

Engage spray nozzles at the start of windrow turning. 

Each pass with the windrow machine will add approximately 30 t0 
40 gallons of water. 

Monitor level of water in tank to assure no more than half a tank 
(100 gallons) is added to the windrow. 

Two or three passes may be required to add the desired amount of 
moisture. 

After water addition, the tank will be refilled to the starting level 
with a metered water supply to determine actual amount added. 

Record amount of water added on the Windrow Process Data - 
Daily Log found in Appendix D of the this Pilot Scale Operation 
Plan. 
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FIELD STANDARD 
OPERATING PROCEDURE: 9.0 
TITLE: TRUCK SCALE OPERATION 

1.0 

2.0 

3.0 

._ 

- 

. 

PURPOSE 

This procedure describes the operations related to using the truck scale at the 
bioremediation facility. All trucks carrvinq soil or amendments shall be 
weiqhed prior to enterina the Bioremediation Facilitv. 

SCOPE 

This procedure applies to the Naval Surface Warfare Center, Crane, Indiana site 
for Bioremediation Facility pilot scale operations. 

EQUIPMENT 

The following equipment will be used to weigh the quantity of amendments 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 FCTS701 O-l OOT truck scale system. The system is 
equipped with a WI-130 electronic indicator/control panel which includes 
the followinq features: 

Eiqhteen Operational Kevs, 

Eleven Operational Annunciators, 

Eiaht diqit, seven seqment. 0.8 inch hiqh LED display, 

Three independently proqrammable units of measure, 

Battery backup real time clock and RAM, 

Self diaqnostics, 

Circuitrv protection. and 

Nema 4X enclosure. 
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The svstem is desiqned to be self promptino utilizino the vehicle driver as 
the scale operator. All necessarv information is keved in bv the driver and 
is transmitted to the remote printer located in the Bioremediation Facility 
office trailer. The svstem 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 Freouencv /RF) technoloov. This allows the 
transmission and receiving of all scale data to the remote printer without 
the use of wires. The receivinq LX-300 printer is an Epson inkiet 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. 

4.1 Placement 

The truck scale is placed at the entrance to the Bioremediation Facility on 
Hiqhway (H)-161. 

4.2 Truck Scale Operation 

The truck scale operation will be utilized in monitoring both inbound and 
outbound weights. 

4.2.1 Inbound Operation 

1. Drive the semi-truck and trailer (or dump truck) onto the scale 
platform. 
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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 enter the Bioremediation 
Facility. 

4.2.2 Outbound Operation 

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. 
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4.3 Truck Scale Calibration 

Periodic maintenance and calibration will be performed as Part of the 
purchased extended maintenance aqreement. This function will be 
performed bv: 

lndianaoolis Scale Company 
7302 Kentuckv Avenue 
Cambv. Indiana 46113 

Phone: j317j 856-6606 
FAX: /3171856-6655 
Contact: Jim Holbrook 

All necessaw maintenance and calibration records will be provided 
to the Bioremediation Facilitv Site Qualitv Control Supervisor for 
records retention at the facility. 

5.0 Record Keeping 

The Facilitv Site Qualitv Control Supervisor shall maintain a listinu 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 
facilitv, and stored with the dailv loq. The scale tickets identify the 
followinq information: 

Date, 
Time. 
Vehicle Number, 
Gross Weiqht, 
Tare Weiqht, and 
Net Weiqht. 

All weiqhts shall be recorded in the Dailv Loqbook and maintained at 
the Bioremediation Facilitv. 
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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, explosive 
residues, metals and organic compounds. 

2.0 SCOPE 

This procedure applies to the Naval Surface Warfare Center, Crane, Indiana site 
for Bioremediation Facility pilot 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) document (SSHP, 1997). A subcontract is in 
place with Lyle Environmental Management, Inc to provide required equipment 
rentals and analytical services. Refer to RFQ 4324-060 under purchase order 
2F6-4324-2783. The Cleveland Senior Safety Supervisor will direct and perform 
all air sampling and coordinate his efforts with the MK field SSHO. 

3.0 MATERIAL 

The following material (equipment) will be used for air sampling. 

3.1 Bioaerosols 

Included will be a high volume sampling pump with 2-Stage Andersen lmpactor 
calibrated using 4 liter (L) glass calibration jar with calibration specific petri 
dishes. All sampling and calibratibn equipment will be supplied by laboratory on 
a rental agreement. Seventy percent ethanol 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 Cleveland Senior 
Safety Supervisor in coordination with the MK field SSHO. 

Samples will be collected by impaction on pre-selected growth media plates 
using a high volume sampling pump with 2-Stage Andersen Impactor. The 
growth media will be Standard Method Agar (SMA) for bacteria and Potato 
Dextrose Agar (PDA) for fungi (molds and yeast). The Andersen Two Stage 
uses plastic petri dishes containing 20 mil-liter (mL) of the appropriate growth 
media prepared by the analytical laboratory and shipped to the field. 
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Both the SMA and PDA are supplied to the analytical laboratory by Becton 
Dickinson and Company. The approximate formula for SMA per 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 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 PDA. They were used only for determining the pre- and post- 
sampling flow rates of the sampling pump. 

3.2 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. 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, 2701140 XAD-2 and glass 
fiber filter, OVS Tube. OSHA Method 44 (OSHA, 1983) recommends collection 
of 2,4-DNT and 2,4,6-TNT on modified Tenax-GC Tubes (100 milligram (mg) 150 
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. The analytical laboratory 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 also 
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). 
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3.3 Metals 

included will be Gillian multi-flow sampling pumps, Gillabrator calibrator, and 
tygon tubing. A Filter Cassette Holder will be used to hold the 0.8 micrometer 
(urn) cellulose ester membrane (MCE) filter with support pad and 3-piece 37 mm 
clear styrene acrylonitrile (SAN) cassette in place and fastened to the worker. 
Refer to SKC 1997 Comprehensive Catalog and Air Sampling Guide (SKC, 
1997) part number 225-l for this holder. 

3.4 Organic Compounds 

Included will be Gillian multi-flow sampling pumps, Gillabrator calibrator, and 
tygon tubing. Tube Holders will be used to hold the 100 mg150 mg coconut shell 
charcoal tubes in place and fastened to a step ladder inside of the composting 
structure. Refer to SKC 1997 Comprehensive Catalog and Air Sampling Guide 
(SKC, 1997) part number 222-3-l for this holder. 

4.0 METHODS 

The following methods will be used for air sampling. 

4.1 Bioaerosols 

During active cornposting, six area samples will be obtained inside of the 
cornposting structure and six area samples outside of the structure 
approximately 100 m downwind from the cornposting structure. The samples will 
be obtained approximately two and three days into the cornposting process. 
Samples inside of the structure will be taken immediately after the windrows are 
turned. One sample set consists of the following: 

1. Bacteria - 1 respirable and 1 nonrespirable culture plate 
2. Fungi - 1 respirable and 1 nonrespirable culture plate 

Therefore six sample sets inside of the structure for bacteria will require 12 
culture plates and six sample sets for Fungi inside of the’structure will require 12 
culture plates for a total of 24 culture plates. Three of the respirable sized 
bacteria plates and three of the non respirable sized bacteria plates will be 
subcultured using velveteen impression at the laboratory for E.co/i analysis 
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The outside samples will total 24 the same as the inside samples. Velveteen 
impression will be obtained for the same amount of samples as the inside 
samples, 6 samples. An estimated 4 field culture blanks will be obtained in the 
field. 

4.1.1 Procedure 

Bioaerosoj 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 (AlHA, 
1996). 

The airflow for the sampling unit will be adjusted to 28.3 Umin and verified using 
a factory calibrated electronic bubble-tube calibrator with a capacity to 30 Llmin. 
Prior to calibration, the temperature, pressure, and relative humidity will be - 
recorded on a calibration log sheet. During calibration, designated calibration 
only plastic petri dishes will be inserted into the impactor stages. The impactor 
stages will be placed in a 4 L calibration jar as described in Bisesi and Kohn, 
(1995). The pre-sampling flowrate (Q,,,) will be determined using the electronic 
bubble-tube calibrator based on the average result of three measurement trials 
and recorded on the calibration log sheet. 

Prior to sampling, each plate will be labeled to specify stage, location, and 
sampling time. After calibration, the impactor stages will be disassembled and 
sprayed and swabbed with seventy percent ethanol/water and air dried on 
disposable pans. Disposable latex gloves will be worn when disinfecting and 
handling the impactor and sample plates. 

After air drying, the impactor stages will be loaded with sample petri dishes. The 
petri dish samples will be placed concave surface down on disposable pans pre- 
wiped with seventy percent ethanol/water. 

At the sampling site, the sampling pump will be turned “ON” and start time 
recorded. After a specified time, the pump will be turned “OFF” and stop time 
recorded. Sampling time will be ten minutes. Ten minutes was selected as the 
sampling time based on Figure 21-5 from Nevalainen et at. (1993). This figure 
shows at an assumed concentration of bioaerosols particles in air of 103/ m3, the 
recommended Andersen two-stage sampling time is 17.7 minutes. Based on 
data reviewed from IH sampling at other types of composting facilities, 
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concentrations of bioaerosols in air could be approximately IO? m30r higher. If 
levels are higher, ten minutes should provide enough of a factor to prevent 
overloading the sample media, leading to counting errors and inhibition effects. 

After completing sampling, the unit will be disassembled and the covers of the 
petri dish installed. The plates will be placed in a cooler filled with blue ice right- 
side-up. The blue ice will maintain storage temperatures of about 4 “C during 
shipment to the’laboratory. One set of negative controls (field blanks) for every 
ten collected samples will be prepared. A set of negative controls will be 
prepared by loading the sampling instrument with filled plates, followed by 
removal of the plates without activating the sampling pump. Shipment and 
storage of negative control plates coincides with the environmental 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 
Chain-of-Custody form will be completed and attached to the cooler. As part of 
the analytical laboratory quality control program, one laboratory trip blank and 
one laboratory field blank will also be analyzed. 

The calibration only plastic petri dishes were again inserted into the impactor 
stages and post-sampling calibration flow rate (a,,,,) data will be obtained and 
the data recorded on the calibration log sheet. Q,,,, will be checked to make 
sure its value is within 10% of Qpre. The average flow rate (a,,,) will be 
calculated based on the average of the pre- and post- sampling flow rates and 
recorded on the calibration log sheet. Q,,, becomes the actual flow rate in the 
field (a,,,) and is corrected in the field to standard flow rate (QSld), where 
standard temperature and pressure equal 25” C (298 Kelvin (K)) and 760 mm Hg 
(Pressure (P), respectively. Qstd is calculated from the following equation and 
the value recorded on the calibration log sheet: 

Qstd = Q,,, x (298/T) x (P/760) 

4.1.2 Sample Analysis 

A separate growth media as described in the Material section for both respirable 
and non-respirable fractions will be used for each of the following constituents 
and analyzed accordingly: 
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1. Total bacteria (total plate count), subculture from bacteria plate for i?.COi 

as a marker from manure. 

2. Fungi (molds and yeast), look especially for the fungus 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 f 1 “C for 48 hours +_ 2 hr. For fungi (molds and Yeast), 
the incubation temperature will be 35 f 1 “C for 120 hours. After incubation of 
the bacteria plates, a velveteen impression will be obtained and pressed OntO 
either McConkey or EMB growth media for E.co/i subculturing and subsequent 
analysis. 

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. Analysis for E.coh will be completed by laboratory using the MICRO-ID 
system (MICRO-ID, 1989). The MICRO-ID system contains filter-paper disks 
impregnated with reagents which detect the presence of specific enzymes and/or 
metabolic produced by certain microorganisms. These reagents include a 
substrate to be acted upon by a bacterial enzyme and a detection system which 
reacts with the metabolic end-product to yield identifiable color change. Precise 
quantities of substrate and/or detection reagents are applied to each disk. 
Following interpretation of results, identification of E.co/i can be made by visual 
identification or through the MICRO-ID Identification Manual. 

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 
accordance with Lyle Laboratories SOP for Yeast and Mold Count, Document 
Number 369-72 (SOP, 1996) based on procedures for determining plate count 
developed by the Association of Official Analytical Chemists (AOAC), and by the 
American Public Health Association (APHA). 

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: 
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Bioaerosol concentration (cfu/m3 ) = Number of colonies counted 
Vol. of air sampled in m3 

4.1.3 Data Analvsis 

The laboratory will report quantitative laboratory analysis for each sample in raw 
data (as total count) and cfu/m3. The laboratory will report qualitative laboratory 
analysis results for each sample by identifying the type of microorganism found. 

4.2 Explosives Residues 

During soil excavation and screening at the Mine Field A facility, six personal 
samples of full shift duration, or if necessary, split shift duration will be obtained 
from two of the laborers. The laborer’s are considered the maximally exposed 
individual for this task. 

At the composting facility, six personal samples of full shift duration, or split shift 
if necessary, will be obtained from the Environmental Technician. The 
Environmental Technician is considered the maximally exposed individual during 
the composting process since he will be responsible for supervising the building 
of the windrows, applying water during mixing and refining of the windrows, and 
for monitoring process parameters. 

The construction superintendent may also be in the building during windrow 
building assisting the Environmental Technician. If this is the case, personal 
samples of full shift or split shift will be obtained. 

Four to six area samples inside of the composting structure during active 
composting will be obtained as a basis for design and verification of breathing 
zone sampling strategies (Rock, 1995). The area samples will be of full shift 
duration, obtained inside of the compost building near the compost piles, but far 
enough so as not be hit by the windrow turner machine and any of the compost 
thrown from its mixing flails. The sample pump and media will be secured to a 
portable step ladder at approximately 1.5 m above the floor. Area samples 
should be biased by representing the worst-case exposure since no one will be 
in the structure during turning of the windrows once “active” composting begins 
except for the windrow machine operator. The windrow machine operator will be 
working from an enclosed cab with inlet air filtration. One or two personals 
samples may be obtained from the windrow machine operator, however, the time 
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to complete two to three passes through the compost piles is minimal. Thus 
sufficient sampling time may not be obtainable. 

The personal samples will be compliance samples. (Rock, 1995) reports that for 
compliance sampling, one or more samples determine whether the exposure 
samples is in or out of compliance. (Rock, 1995) also reports that this technique 
does not predict overall conditions in the workplace; it is valid only for estimating 
the meaning of the exposure(s) observed at the time and place of the 
compliance sampling campaign, as specified in the regulation. (Rock, 1995) 
states at least six samples are required for a valid estimate of the confidence 
interval around the mean and more than eleven are required to estimate the 
variance. 

4.2.1 Procedure 

To obtain a full shift sample of eight hours (hr) of 120 L air volume, the flow rate 
of the pump will be adjusted to 0.5 Llmin and verified using a factory calibrated 
electronic bubble-tube calibrator with a capacity to 4 L/min. If split shift samples 
of four hour duration are obtained, the pump will be adjusted to 1 .O Llmin. Prior 
to calibration, the temperature, pressure, and relative humidity will be recorded 
on a calibration log sheet at the sampling site. Both ends of a labeled OVS tube 
will be broken open and inserted into the OVS tube holder. The sampling train 
will be assembled. It will consist of high-flow pump with tygon tubing connected 
to a tube holder. After assembly, the sampling pump’with sampling train 
attached, with the addition of a moisture trap will be checked for calibration to 
0.5 L/min. 

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 log sheet. 

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 the belt of the worker for personal sampling. 
The sampling train will be positioned and secured to a step ladder 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, the pump will be turned “OFF” and stop time 
recorded. After sampling, the sampling train will be removed from the worker and 
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the post-sampling calibration flow rate (a,,,,) data obtained and the data 
recorded on the calibration log sheet. Q,,, will be checked to make sure its 
value is within 10% of Q,,,- The average flow rate (a,,) will be calculated based 
on the average of the pre- and post- sampling flow rates and recorded on the 
calibration log sheet. Q,, becomes the actual flow rate in the field (Q,,) and is 
corrected in the field to standard flow rate (a,,), where standard temperature 
and pressure equal 25” C (298 Kelvin (K)) and 760 mm Hg (Pressure (P), 
respectively. Q, is calculated from the following equation and the value 
recorded on the calibration log sheet: 

Q,, = Q,,, x (298/T) x (P/760) 

The OVS tube will be removed from the holder and the sample media label 
checked and the OVS tube end caps will be custody sealed, wrapped in 
protective covering, and placed in a cooler filled with blue ice right-side-up. The 
blue ice will maintain storage temperatures of about 4 “C during shipment to the 
laboratory. A Chain-of-Custody form will be completed and attached to the 
cooler. 

One set of negative controls (field blanks) for every ten collected samples will be 
prepared. A set of negative controls will be prepared by assembling the 
sampling train with an opened OVS tube inserted into the tube holder, followed 
by removal of the OVS tube without activating the sampling pump. 

4.2.2 Sample Analvsis 

At the laboratory, the samples will be analyzed per USEPA Method 8330 
(USEPA SW846, 1994) using a Hewlet Packard 1040A UV-VIS Diode Array 
High Pressure Liquid Chromatography (HPLC) detector system providing a scan 
for specific analytes and isomers including HMX, RDX, TNT, 1,3-DNB, TNB, and 
2,4-DNT. The analysis will be completed in accordance with Lyle Environmental 
Management, Inc., Standard Operating Procedure (SOP) CH-17 (SOP, 1995). 
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: 
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C (mglm’) = IW! (ma) + W, (ma) - B,(mall X IO3 

where: 
C = concentration of analyte in air, in mg/m3 
W, = mass of analyte found in the sample front, in mg 
W, = mass of analyte found in the sample back (if any), in mg 
B,d = mass of analyte found in the blank front minus 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 
(GCTTEA/EAP), 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. 

4.2.3 Data Analvsis 

The laboratory will report analysis results in mg/m3 for each detected constituent 

4.3 Metals 

During soil excavation and screening at the Mine Fill A facility, obtain two 
personal samples of full shift duration, or if necessary, split shift duration from 
two of the laborers. During composting, obtain two personal samples of full shift 
duration, or if necessary, split shift duration from the windrow turning machine 
operator during the first or second week into the cornposting process during 
turning of the windrow. During cornposting, obtain two area samples from inside 
the cornposting facility of full shift duration. Estimate 8 samples for analysis (6 
samples plus 2 blanks). 

4.3.1 Procedure 

To obtain a full shift sample of eight hours (hr) of 720 L air volume, the flow rate 
of the pump will be adjusted to 1.5 L/min 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 3.0 Llmin. Prior 

- 
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to calibration, the temperature, pressure, and relative humidity will be recorded 
on a calibration log sheet at the sampling site. Both end caps of a labeled filter 
cassette will be removed and inserted into the filter cassette holder. The 
sampling train will be assembled. It will consist of high-flow pump with tygon 
tubing connected to a tube holder. After assembly, the sampling pump with 
sampling train attached, with the addition of a moisture trap will be checked for 
calibration to 1.5 Llmin or 3.0 Llmin depending on the sample duration. 

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 log sheet. 

The filter cassette holder containing a labeled filter cassette will be positioned 
vertically and attached to the worker within the breathing zone, and the air 
sampling pump will be secured to the belt of the worker for personal sampling. 
The sampling train will be positioned and secured to a step ladder 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, the pump will be turned “OFF” and stop time 
recorded. After sampling, the sampling train will be removed from the worker and 
the post-sampling calibration flow rate (a,,,,) data obtained and the data 
recorded on the calibration log sheet. Q,,,, will be checked to make sure its 
value is within 10% of Qpre. The average flow rate (a,,,) will be calculated based 
on the average of the pre- and post- sampling flow rates and recorded on the 
calibration log sheet. Qavg becomes the actual flow rate in the field (a,,,) and is 
corrected in the field to standard flow rate (QStd), where standard temperature 
and pressure equal 25” C (298 Kelvin (K)) and 760 mm Hg (Pressure (P), 
respectively. Qstd is calculated from the following equation and the value 
recorded on the calibration log sheet: 

Q,,, = Q,,, x (298/T) x (P/760) 

The filter cassette holder will be removed from the holder and the sample media 
label checked and the cassette end caps will be custodysealed, wrapped in 
protective covering, and placed in a cooler filled with blue ice right-side-up. The 
blue ice will maintain storage temperatures of about 4 “C during shipment to the 
laboratory. A Chain-of-Custody form will be completed and attached to the 
cooler. 
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One set of negative controls (field blanks) for every ten collected samples will be 
prepared. A set of negative controls will be prepared by assembling the 
sampling train with an opened cassette inserted into the filter cassette holder, 
followed by removal of the cassette without activating the sampling pump. 

4.3.2 Sample Analvsis 

At the laboratory, the samples will be analyzed per NIOSH Method 7300 for 
metals scan using a Graphite Furnace Atomic Absorption (GFAA) Spectroscopy 
Analytes include aluminum, cadmium, iron, nickel, antimony, chromium, lead, 
arsenic, cobalt, zinc, beryllium, copper, and magnesium. The analysis will be 
completed in accordance with Lyle Environmental Management, Inc., Standard 
Operating Procedure (SOP) (SOP, 1991). 

The concentration (C), of analyte in the air volume sampled (V) in L will be 
calculated from the following equation: 

C (mg/m’) = I- (ma)1 X lo3 
v (L) 

where: 
C = concentration of analyte in air, in mg/m3 
W, = mass of analyte on the sampled filter, in mg 
Wb = mass of analyte found on the blank filter (if any), in mg 
V = volume of air sampled, in L 
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4.3.3 Data Analysis 

The laboratory will report analysis results in mg/m3 for each detected constituent. 

4.4 Organic Compounds 

Time-integrated area air sampling for hydrocarbons using personal air sampling 
pumps will be performed by the MK SSHO during the composting process to 
determine what, if any, of the hydrocarbon constituents may be present and their 
levels. Sample collection and analysis will be completed in accordance with the 
following methods: (1) NIOSH 1500 for hydrocarbons, (2) NIOSH 1501 for 
aromatic hydrocarbons, and (3) NIOSH 1003 for halogenated hydrocarbons. 

During the composting process, obtain two area samples of full shift duration 
inside of the structure and two outside of the structure (representing 
background) for each of the three methods approximately one week into the 
composting process. Area samples inside of the composting structure during 
active composting will be obtained as a basis for design and verification of 
breathing zone sampling strategies if determined to be necessary. The area 
samples will be of full shift duration, obtained inside of the compost building near 
the compost piles, but far enough so as not be hit by the windrow turner machine 
and any of the compost thrown from its mixing flails. The sample pump and 
media will be secured to the portable step ladder at approximately 1.5 meter (m) 
above the floor. For each method, estimate 4 samples for analysis (12 samples 
plus 3 blanks) for a total of 15 samples. 

4.4.1 Procedure 

To obtain a full shift sample of eight hours (hr), the flow rate of the pump will be 
adjusted to required flowrate listed below and verified using a factory calibrated 
electronic bubble-tube calibrator with a capacity to 4 Llmin. 

a. NIOSH 1500 - volume of 4 L, flowrate of < 0.20 Llmin based on n- 
hexane. 

b. NIOSH 1501 - volume of 30 L, flowrate of < 0.20 Llmin based on 
benzene. 
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C. NIOSH 1003 - volume of 60-70 L, flowrate approximately 0.14 
Llmin. 

Prior to calibration, the temperature, pressure, and relative humidity will be 
recorded on a calibration log sheet at the sampling site. Both end caps of a 
labeled solid sorbent tube will be removed using a tube breaker/capper and 
inserted into the tube holder. The sampling train will be assembled. It Will 
consist of high-flow pump with tygon tubing connected to a tube holder. After 
assembly, the sampling pump with sampling train attached, with the addition of a 
moisture trap will be checked for the desired 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 log sheet. 

The tube holder containing a labeled sorbent tube will be positioned vertically 
and attached to a step ladder 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, the pump will be turned “OFF” and stop time 
recorded. After sampling, the sampling train will be removed from the worker and 
the post-sampling calibration flow rate (a,,,) data obtained and the data 
recorded on the calibration log sheet. Q,,,, will be checked to make sure its 
value is within 10% of Qpre. The average flow rate (a,,,) will be calculated based 
on the average of the pre- and post- sampling flow rates and recorded on the 
calibration log sheet. Qavg becomes the actual flow rate in the field (Q,,,) and is 
corrected in the field to standard flow rate (QJ, where standard temperature 
and pressure equal 25” C (298 Kelvin (K)) and 760 mm Hg (Pressure (P), 
respectively. Q, is calculated from the following equation and the value 
recorded on the calibration log sheet: 

Qstd = Q,,, x (298/T) x (P/760) 

The sorbent tube will be removed from the holder, the label checked and the end 
caps placed in position and custody sealed, wrapped in protective covering, and 
placed in a cooler filled with blue ice right-side-up. The blue ice will maintain 
storage temperatures of about 4 “C during shipment to the laboratory. A Chain- 
of-Custody form will be completed and attached to the cooler. 
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One set of negative controls (field blanks) for every ten collected samples will be 
prepared. A set of negative controls will be prepared by assembling the 
sampling train with an opened sorbent tube inserted into the tube holder, 
followed by removal of the sorbent tube without activating the sampling pump. 

4.4.2 Sample Analysis 

At the laboratory, the samples will be analyzed per NIOSH Method 1500, 1501 
and 1003 using a Gas Chromatography Flame Ionization Detector (GCIFID). If 
necessary, additional analysis will be completed using a Mass Spectrometry 
(MS). The analysis will be completed in accordance with Lyle Environmental 
Management, Inc., Standard Operating Procedure (SOP) titled Organic 
Compounds on Charcoal Tubes (SOP, 1993). 

The concentration (C), of analyte in the air volume sampled (V) in L will be 
calculated from the following equation: 

C (mglm’) =’ [W, (ma) + W, (ma) - B,(mq)l X IO3 
v 0-j 

where: 
C = concentration of analyte in air, in mg/m3 
W, = mass of analyte found in the sample front, in mg 
W, = mass of analyte found in the sample back (if any), in mg 
B,,, = mass of analyte found in the blank front minus the blank back, in mg 
V = volume of air sampled, in L 

During sample analysis, if W, > WJI 0, the analytical laboratory will report 
breakthrough and possible sample loss. 

4.4.3 Data Analysis 

The laboratory will report analysis results in mg/m3 for each detected constituent. 

5.0 COMPLETION REPORT 

The Cleveland Senior Safety Supervisor is responsible for preparing a summary report 
on results of all time-integrated industrial hygiene sampling results and recommended 
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follow-on sampling requirements. Refer to the SSHP document section 13.5. This 
summary report shall be integrated into the pilot scale project completion report 
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6.0 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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Attachment 1. Calibration Data Form: Low, High, and Multi-Flow Sampling Pumps 
Jane and Location ofCalibration: 

:alibration Conducted By 

Calibration Instrument (T?pe~Manufacturer~Model): 

iir Samplin_e Pump (T?pe:~anufacturerModel): 

hllection Medium In Line: 

Date Calibration Conducted: 

Calibrator Volume: 

\ir Temperature: 

htnp 
NO. 

“C Air Pressure: mm Hg Relative Humidity: 

Pre-Sampling Calibration Flon Rate (Q & Post-Sampling Calibration Flow Rate (Q & 

“b 

Avg. 
Fh 

. ’ 
- 

I 
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Attachment 2. Field Monitoring Data Form: Integrated Monitoring for Particulates, Gases, Vapors, or 
Bioaerosols 

zacility Name and Location: 

vlonitoring Conducted By and Date: 

inonitoring Instrument (Type/Manufacturer/Model): 

Contaminant Sampled: 

Collection Media: 

Geld Nolcs: 
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1.0 PURPOSE 

This procedure describes the occupational noise monitoring and sampling 
strategy and the material and methods which will be used for occupational noise 
monitoring and sampling. 

2.0 SCOPE 

This procedure applies to the Naval Surface Warfare Center, Crane, Indiana site 
for Bioremediation Facility pilot scale operations. Occupational noise monitoring 
is specified in Section 7.2.4 of the Task-Specific Site Safety and Health Plan 
(SSHP) document (SSHP, 1997). 

3.0 BACKGROUND 

a. Loud, prolonged noise can cause loss of hearing, pain, nausea, and 
reduced muscular control. In addition, it interferes with 
communication, disrupts concentration, and can be annoying to those 
within range. 

b. Maximum noise level limits for various lengths of exposure are 
established by OSHA. Noise exposures in general industry which are 
found to be above 85 decibels (50% dose) as an 8 hour time- 
weighted average require the implementation of an effective hearing 
conservation program (see 29 CFR 1910.95(c)). 85 dB(Al is referred 
to as the action level. 90 dB(A) is the Permissible Exposure Limit 
(PEL) for 8 hours. 

C. The PEL for construction operations is also 90 dB(A), however, a 
hearing conservation program is not required by law. Feasible 
engineering or administrative controls need to be considered as well 
as training in the use of personal protective equipment (see 29 CFR 
1926.101 and 1926.52). 

Note: MK will apply the requirements of the OSHA General Industry to 
this project. 

- 
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4.0 NOISE SAMPLING STRATEGY 

4.1 WALKAROUND SURVEY 

When screening for noise exposures, only sound level meter 
measurements and estimates of exposure duration need to be 
calculated. These spot readings are used to determine the 
need for a more complete evaluation. 

4.2 WORKSHIFT SAMPLING 

Whenever the results of the walkaround survey indicate the 
OSHA noise standard may be exceeded, sample representative 
employees using an audio dosimeter from each job 
classification who may be exposed above the limit. 

5.0 MATERIAL 

The following material (equipment) will be used for occupational noise 
monitoring: Ametek Mark-3 Audio Dosimeter or equivalent instrument. 

The Ametek Mark-3 Audio Dosimeter can be used in either the sound level 
survey mode for walkaround surveys or the noise dosimeter mode for workshift 
sampling. 

6.0 METHODS 

The following methods will be used for occupational noise monitoring. 
Walkaround surveys will be documented using Attachment I form and workshift 
sampling using Attachment II and III forms. The instrument shall be calibrated 
before and after use. 

6.1 CALIBRATION 

Turn the unit on, and check the battery status. If the battery is low it should 
be fully charged before use. 

Remove the windscreen from the microphone. Carefully insert the 
microphone in the coupler and place the coupler in the calibrator. Make sure 
the microphone is inserted all the way in the coupler and that the coupler 
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rests flush on the inner rim of the calibrator. Turn the calibrator on. 

Check the battery indicator and replace the battery if required. Make sure the 
calibrator is producing a tone. 

Atmospheric pressure generally has little effect on most dosimeters. The 
calibrator sound levels are affected by altitude and if calibrated at high 
altitudes, corrections must be made. The correction is -.l dB for every 2000 
feet in elevation. 

Refer to the manufacturer’s instructions for further directions. 

The dosimeter must be calibrated before and after each use, 

If the before and after calibration vary by more than 5%. then the data is to 
be considered suspect. “Suspect data” is to be documented in the comments 
section of the data sheet located on Attachment I and II of this procedure. 

6.2 WALKAROUND SURVEYS 

Walkaround surveys shall be completed for each major piece of powered 
equipment during normal operations. Equipment requiring surveys include the 
farm tractor; farm tractor and grinder/mixer; center pivot wheel loader; 
windrow turner; semi-tractor; semi-tractor and live-bottom trailer with dump 
conveyor in operation; and screener. 

Walk-around surveys shall also include interior cab measurements where 
appropriate. Walkaround surveys shall be documented using Attachment I. 
The following instructions are provided for completing Attachment I, Refer to 
Attachment I. 

1. The name of the project is recorded here, 

2. The date the survey was taken is filled in here. 

3. The person doing the survey signs here. 

4. The manufacturer of the sound IeW meter is recorded 
here. 

- 
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5. The specific serial number that identifies the instrument 
is filled in here. 

6. 

7. 

The manufacturer of the calibrator is recorded here. 

The serial number that identifies the calibrator is filled in 
here. 

8. 

9. 

IO. 

11. 

The initial calibration is recorded here. 

12. 

13. 

The final calibration is recorded here. 

The test number (reference number) being done. 

The location and description of the equipment or area the 
survey is being done on are recorded here. 

The distance from noise source. 

The actual readout on the slow response, A weighted 
network is recorded here. 

14. 

15. 

Is hearing protection required or not? 

Any comments on the work conditions or environmental 
are recorded here, 

16. A drawing of the area or equipment is put here. 

. 

I 
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6.2 WORKSHIFT SAMPLING 

Based on the results of the walk-around surveys, if the MK SSHO 
suspects that an employee may be exposed to noise levels exceeding 
the OSHA PEL, then workshift sampling of the affected employee 
shall be completed. Workshift sampling shall be documented using 
Attachment II. The following instructions are provided for completing 
Attachment II. Refer to Attachment Il. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

IO. 

11. 

12. 

13. 

14. - 

Record the date the sample was taken here. 

Record the sample identification number here. 

Fill in the person that was sampled here. 

Write the person’s social security number here. 

The person’s job description is entered here. 

The work area that the person will spend most of his/her 
time. 

The type of dosimeter used for the sampling. 

The specific serial number to identify the dosimeter used. 

On instruments manufactured by Quest, the dosimeter 
threshold is 80 dB(A). 

Write what the dosimeter calibration was: Note that the 
instrument must be calibrated before and after each use. 

Record the calibrator model here. 

Record the calibrator serial number here. 

Check the battery of the dosimeter. 

The time the dosimeter was placed on the person. 
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15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

The time the dosimeter was taken off the person. 

The total number of hours sampled off the dosimeter. 

The average readout from the dosimeter is recorded 
here. 

The percentage readout off the dosimeter. 

The maximum value recorded on the dosimeter is written 
here. 

Put a check mark here if the maximum value was over 
115 dB(A), or if it was not over 115. 

Record the over limit value from the noise dosimeter 
here. 

Note here whether operation of the dosimeter was 
normal or not, and if it was not normal, a description of 
the circumstances. 

The type of hearing protection is recorded here, and the 
percentage of the worker’s shift that the person was 
wearing the hearing protection. 

Note the approximate temperature for the sample period 
here. 

Note the weather conditions. 

Check the wind speed and judge its severity. 

Write any general descriptions of the work, conditions of 
work, or other comments in this sp’ace. 

Filt in the number of total hours in the worker’s shift. 

The person doing the sampling signs here. 

- 
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At the conclusion of the workshift sampling using the dosimeter, the MK 
SSHO will prepare a noise dosimetry industrial hygiene sample summary 
worksheet found in Attachment HI. The following instructions are provided for 
completing Attachment Ill. Refer to Attachment III. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

The name of the site will be recorded here. 

The person preparing the summary sheet signs here. 

The date the summary was prepared is filled in here. 

The date, model and serial number of the calibrator go 
here. If daily calibrations are done, then they should be 
written in here. 

If the basis is the Permissible Exposure Limit (PELI, it 
goes here. 

If the basis is the TLV, it goes here. 

The page number of the sheet being worked on goes 
here. 

The total number of sheets is recorded here. 

The number of hours worked per shift is recorded here. 

The date the sample was done is recorded here. 

Enter the number to identify the sample here. Start a 
numbering system for the site specific locations. An 
example would be: 

a. DS - Disposal Site 
b. PS - Processing Site 
C. HR - Haul Road 
d. VP - Vicinity Property 
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12. The name of the person or area sampled is recorded 
here. 

13. 

14. 

The person’s social security number is recorded here. 

The piece of equipment that the person was on, or the 
area of work that the person was in, will be recorded 
here. 

15. The specific site area that the person was in, is recorded 
here. 

16. 

17. 

The type of hearing protection is recorded here. 

18. 

19. 

20. 

The percentage of the worker’s shift that the person had 
the hearing protection on. 

The model name of the dosimeter used. 

The specific serial number to identify the dosimeter used. 

The limiting value that the dosimeter can receive. On the 
quest instruments it is 80 dB(A). 

21. 

22. 

23. 

The run time recorded by the dosimeter. 

The over limit time recorded by the dosimeter. 

The maximum level recorded on the dosimeter is written 
here. 

24. 

25. 

The percent dose readout off the dosimeter. 

The average dBIA1 readout from the dosimeter is 
recorded here. 

26. The full shift percent dose of the shift that was recorded, ~- 

example: DU-HR-002 
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l 

i.e., if the person was sampled for 6 hours and the full 
shift was 8 hours, and the readout percentage was 
76.2%, then the full shift percent dose is: 

Note: If the sample is longer than the scheduled shift, 
then the percent dose equals the full shift percent 
dose. 

Note: Convert partial hours to decimal fraction. 
Examole: 6 hours, 20 minutes = 6.33 hours. 

7.0 COMPLETION REPORT 

The MK Field SSHO is responsible for preparing a summary report on reSUltS Of ali 
occupational noise monitoring results. Refer to the SSHP document section 13.5. This 
summary report shall be integrated into the pilot scale project completion report. 

8.0 REFERENCES 

MK 1994 Industrial hygiene procedures manual Cleveland, Ohio, Morrison 
Knudsen Corporation. 

Site Safety and Health Plan (SSHP) 1997 Task-specific site safety and health 
plan, pilot scale, soils bioremediatlon facility. North Charleston, South 
Carolina, Morrison Knudsen Corporation. 

9.0 ATTACHMENTS 

I Sound Level Survey 

Il. Noise Doslmetry Sample Field Sheet 

Ill. Noise Doslmetry Industrial Hygiene Sample Summary 

- 

t I 
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MORRISON KNUDSEN CORPORATlON 
NAVFAC SOUTHERN DlVlSlON 

Calibration: Initial _ __ --EL- __ _-,-- Final ._ ._ _ -_ ._._ 9_-- _-- -. - _ 

Henring 
Protection 

Test Description Required 
No. LocatbnlEquipment Distance WA) V N Comments 

IO 11 12 13 14 14 15 

Drawing of equipment or work layout 

16 

Reference Numbers refer to the Test Number above 

nor1rrl-7, !“r n,n 7 7 n 
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- 

Serial #: ~~~ ~lII309QD44 

Drawing of equipment or work layout 
Reference Numbers refer to the Test Number above 



MORRISON KNUDSEN CORPORATION 
N#,“FAC SOUTHERN DWW”N 

Location: 

Prepared By: 

Sound Level Meter: 

Calibrator: 

ATTACHMENT I 
PAGE 1 OF 2 

SOUND LEVEL SURVEY 

Date: 

Serial #: 

_ Serial #: 

. 

Drawing of equipment or work layout 
Reference Numbers refer to the Test Number above 

PR”CE”liRF NO 1, ” 
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- 

ATTACHMENT I ATTACHMENT I 
PAGE 2 OF 2 PAGE 2 OF 2 

SOUND LEVEL SURVEY SOUND LEVEL SURVEY 

RF” NO 0 
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EQUIPMENT DIAGRAMS 
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EQUIPMENT DIAGRAMS 
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EQUIPMENT DIAGRAMS 
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Work Description/Comments: -17_ 

Scheduled Hours per Shift: 28 

Sampled By: ~~~ 29 



MORRISON KNUDSEN CORPORATION 
NAVFbC SO”WERN DWlSlON 

ATTACHMENT II 

NOISE DOSIMETRY SAMPLE FIELD SHEET 

Sampl~La: Date: _ ~~_1/31/92. -m-P’ 

Sample I.D. #: DU-Hf&0024@~.~ _ -- _ 

Name, Person Sampled: - --J-Doe - ~ ~ _ ~~ _ SS#: 999-99-9999 

Job: ~Labore~~ _~_~~__~__ Work Location: -ParkingLot ~. 

Dosimeter - Model: .OuestMicro&~-p ~~ _ Serial #: MQQ2QQOQ Dosimeter Threshold: 80 dB(Al 

Calibration: Initial 109ZdBLA~- _ ~ ~ - Final: 3 Q9EirIBIAL - _ 

Calibrator: 4uest21.5- ___ Serial #: U7QZlOOO. ~ ~~ -~~ Battery Check: -yes-- 

Dosimeter Information - Time On: Q&IL Time Off: -.lf?QQ -- fun Time: _&OO.Q. 

Avg: S!i _~ Dose%: _Sa- Max: -95-- O.L.: mtI:QQ 

Over 115 dB(Al? Yes -__ No -X. 

WorkplacaCnnditions: 

Operations: Normal -h- Abnormal Explain - - ~~ ~~ _ _...- . 

Hearing Protection - Type: -EAR -NRR/29 % of Time Worn: 100 

VaatherConditions: 

Approximate Temperature: X5_ ~.~ ~. “F 

Sky: Precipitation Cloudy ~~~ X Partly Cloudy ~- ~- Clear 

Wind: Calm __ Light .- X ..- Medium ~~~ High 

Work Description/Comments: .Workershaveling gravel, wind conditions light. 
_ ~~ ~- ~ 

Scheduled Hours per Shift: 8 

Sampled By: Signature.Here- 



MORRISON KNUDSEN CORPORATION 
NAwnc SDUTnEnll Dl”!slON 

ATTACHMENT II 

NOISE DOSIMETRY SAMPLE FIELD SHEET 

Clear 

Work Description/Comments: ~.~~~,~ ~~~~ 

Scheduled Hours per Shift: ~~ 

Sampled By: 

RE” N” 0 
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CHAIN OF CUSTODY RECORD 



MORh ,J KNUDSEN CORPORATION 
NA”F.aC SOUTHERN Dl”lSlON 

ATTACHMENT III 

NOISE DOSIMETRY INDUSTRIAL HYGIENE SAMPLE SUMMARY 

llu3lI- G- 

Location: -1~~ ~- -~~-~- Calibrator: B Page L of & 

Prepared By: -- ~F.2 ~~-~ -~ Exposure Limit: Scheduled Hours Per Shift 9 

Date Prepared: __.~.3_ ___ OSHA-PEL -fi ACGIH-TLV __6 7 
Date NW”. w Area Job osraptim Hmitq Rdktial -a rknl-md OYI MU 4bD-a rwp N 

Hr:Min:sac ulrd Le”eJ mm Jhi* 
C,as.iSc*tim Loc~tia! TIpa % lha Hdd soid x h Mi:Sr * on. SunplS x sot. sec. c 

10 12 14 15 16 7 18 19 20 21 22 23 24 25 26 

11 13 

REV ND.0 
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N.&WAC SO”THEAN DlYlSlON 

ATTACHMENT III 

NOISE DOSIMETRY INDUSTRIAL HYGIENE SAMPLE SUMMARY 

Location: ~4lbuque4ue+~~ Calibrator: s 

Prepared By: XouLSigneturr- Exposure Limit: 

Page -L of _I 

Scheduled Hours Per Shift _8 

. 

I 
REV no.0 
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ATTACHMENT III 

NOISE DOSIMETRY INDUSTRIAL HYGIENE SAMPLE SUMMARY 

DEfY-ION 

Location: ~~ _ ~~~~~ ~_~~~~___ Calibrator: -_ ~~ ~~.__ Page - of - 

Prepared By: _ ~~~~~ _~~~~~~__~~_ Exposure Limit: Scheduled Hours Per Shift 

. 

REY NO.0 
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FIELD STANDARD 
OPERATING PROCEDURE: 12.0 
TITLE: Biological Monitoring Process Monitoring Procedure 

1.0 PURPOSE 

This procedure describes the methods which will be used to measure bacteria in 
windrowed soil. 

2.0 ESTABLISH SAMPLING AND MONITORING LOCATIONS 

Field SOP 1.0 describes the procedure to be followed for establishing the field 
measurement locations. 

2.1 Establish Field Measurement 

Each windrow shall be sampled at the four cross-sections from the central deep 
location. Each of these samples shall be evaluated for bacteria types and counts 
using the attached procedure. Only one sampling event shall occur per week to 
test for the bacteria. 

3.0 Analysis Results 

Data shall be charted on a weekly basis documenting the bacteria counts and 
types per windrow. An evaluation shall made on the bacteria effects on 
degradation rates. 

Doc”me”t: 
SOP 12.0 
Measurement And Monitoring Of Field Parameters 

Work Order: 
4324-0009 

Revision: 0 
Date: 06/06/97 
Page: 1 of 1 -- 



Approval: 

I.0 SCOPE 

Microbial enumemtionS are. performed to estimate both the total ~mmbcf oi 
organisms in an environmc&4 sample, and the number of orl;Gxm cnpnblo of degtiing 
spedfk CUI~IOUJIU~ of intorest. .Micsobial onnmc.rations using pIate count and mwt probable 
number (f@N) determioations pmvidc a measure of total microbill biomass in a sample. 

Th$ porenrial for biodegradation of chown contaminants in a given environment may then 
be iufcrred from enumeration data. Microbial counts can also be used to assess, the 
potcntir~l toxicity of the contaminants present at a site to microor~nisms, aud the response 
of micmorgankti to altcmativc management practices. 

Enumerations are. a rclativc:y iuexpcnsivr; ri?cthod of mosswing the awr2ll biological 
health of a given sample and fur veri@ng the presence and abundanw of specific 
pbysioiogicai types of orgauisuts (such as oil-or PA%degrading or&s@. 

2.0 SIGNJFICANCE AND USE 

Microbial enmnewiot~s may be pcrfom~cd tb cstimax !hc tot:11 viable microbinJ 
biomass witiliu a g&n szunplc, to nssess the potential toxicity of the contaminants present 
alt a site. and subsequenrly to cxalllioc the rcsPonse of microorganisms to alternative 
trsatabilfry pracriccs. 



Using )P sele&ve plttc ccmnt I&ii~i~UC in which 2.n organic cnntaminanr is 

irlccxp:c;rsltcd into the microbiclo@ai mrdia as the sole so~~rtc of carbon S.IK! energy, Specific 
n~tri~jo~& soups of mjerrmrg~~sms or “specific dcgradcrs” r%3y be enumerated. Otis 
standard method ~cht&.s merho& for cnumcraring total aerobic h@.Wtrophic , 
microo~anis~s, po[ynuc&u aromatic: tiydrorarbon (PAcr) deFsd*m, volatik organic 
degraders and oil def@dra. 

3.0 hu?-mlALs 

The falhwing materials (in addition to standard Iabomtory equipment) are needed 
to perform microbial enumerations: 

. 

test tubes and racks; 
piper 0.1-f ml; 
vonex shaker; 
perri dishes; 
autoclave: 
“hockey stick” @ass rod bent at 90” angle); 
spin plate: 
bunscn burner; 
Quebec colony corrnter; 
Laminar- tlvw microbiologial hood, 
media; 
- plate count agar (IXfcn 0479) 

noble agar (Difc:, 0142) 
chemicalr; 
- Nacl 
- KOH 
- chemicals for minimal salts; 

- WH,PO, - Klqo, 
- R2i-xP0, - W&C\, 
- CaC1,2H,OFs - SO,.7H,f) 
. CuS0,.SH20 - CQcl,dH,O 
- MnC!,.4H,O - NaMoU,.ZH,Q 
- GClJH,O 



. . ,  , , ,  

. specific carbon sources; 
- phlreuanthrcnc 
- naphthalene 
- oil (wntor oil) 
- toluene 
- biphcnyl 
- @@late 
- pentachloropheno1 
- hexadecaue 
- cyclohswne 
- prisene 
- do&cane 
- butykyelopcntznt 

4.0 PROCEUURFS 

The enumeratinn of micrf.xxg&tisms within a wi! or aqueous snmplt? genesaliy 
requires serial dilutions of the sample into a st&lc dikent solution ptior to transfer to il 
@wth medium. Since plates containing t3o many cdony forming units (greater than 309) 
cannot aecurarely be counted, and platea with too few cokmy formiig units (less thw 30) 
must he discarJrd from the counting procedrnc Ix statistical considerations, srrint dilutions 
are pcrlul;d t,o cnmre aouninble rr~dtn. For s:;il micr$%al enurxrclions, 011~ gram of 
nnil is ascpl:caIly transferred to nine ml of ste& raline soiutiorr (MS percent). For 
microbial determinat~ionr in :i liquid sample (slurs, water inczWn, etc.;, OIX ml of liqllid 
is a~‘eptically transferred to nine ml of stcrik Mucnt with appprgprinte serial dilutions 
following. The optimal number nf c&nit% per plate is between 30 and 2% 

- 

After achieving the dcsircd dilutions, spread piates arp. prepxeti by l:.acsfcrrinl: u 0.1- 
mi 3liy101 ei sample to rhc apyr+ate medium swface and spreading wiB: a flame- 
sxrilizod hockey stkk in evenly cover the egar surface. S;im$e dilutions xc routinely p!aled 
in d:~;licatc to dnsure greater accuracy. The plates are incubated in an iwcrtcd pusitioo to 
ciimiw~tc condensation on the agar surface.. Inocxiaterl plaits arr; gtnacally inAw?ed RI 
room temp~rafure for 48 to 72 hours. Enume~-ation crf apccific degraders usually tequirer 



longer incubation, gen~erally five days. titer incubation, colonies are enwverated 0x1 PAI - 

Plate k:sirrc a Q&xc m)nny c~umer. To cirIcuIatt the nx’nber of colony formix Wits per 
ml or gram of o@jrml sampIe$ counts are multipkd by the inverse of the dihttion factor 
used axI then eorrectti for the quantity plated (see section 5.0, (kdiulations). , _ . 

For detection of total aerobic hetcratropMc miaocngGslw, a g~noral growth 
medium containing a WI~TCC of carbon nitrogen and phnrphorous, such as plate count agar 
(Difco 0479) ic ~.d. Me&a& for detection of total bcterotropha are described in Clark, 
1982 and AWPA lY%. The agar is prepared according to IabeI imtructians and st.cxilizeO 
using an’autcciave (121.6% at 15 pounds of pre~~ra) fud 45 niautc.r The a@r is cooled 
in a water bath (4073 and approrimately l-S-ml portions are poured into petri pIares. Tlir 
plates are aJIowed to solidify at room temperature. 

The samples for microbial enumeration *UC serially diluted in dupli~te per snmplr.. 
Sprtid pkttas art prepared from the dilnlent sample t&s to achieve dilutinn factors of lo’- 
I@. The plates are incubated for 4s to 72 hours and enumerated a5 descn%ed in Sectin;l 

4.1. 

To enumerate P&I degraders, phenantkrene E aa4ecl to Noble ago +tw (Difco 
Q142; 10 gmms per liter uf deionized, organic,free water) as rhr. sole source of carbon. A 
minimal saltr snh~tion (metI& modjfied from Shlarjs and Cooney, 1983) is also added. Due 
to the low water solubiIity of phenanthrene tie compound is dissolved in acetone (five grams 
of phenanthrene p&r lite,r acetonr) and a two-ml Portion of tile phenacthrena-acetone 
mkture is spread cvcnly ou +&c surfaoe of 3 prepared near plate. Plates are aIlowc,d to dry 
(and arttone IO evaporate) tnzrnlght. After drying, the phenanthrene appears as a cfoudy 

IiIm on 111~ agar surface 

Tk iamplc dilutions generally plated a,~!, hctween I(? and SO<. Dilutions are piattd 
by aseptically transferring 0.1 ml aliquots to the agar surL~c whiic the plate is positioned 
and spinning on t?te spin plate apparatus. ‘Q “i~ockey stick” is used to evenly spread the 
inoeulum. ‘The plates are incubated ar ~L)W ~cmperaturc for three to fke days,. PAH 
degrading colonies arc diiferm~ialiy idcnlified as ,rhose coionies snrrnunded by zones of 

SOP# 510 - 
Pm3:4of II 



clearing. Viewing the phcnnnthrene plates with an ulKaviolet l;ght SUUICC ‘may inrcnsify 
clearing LOIIC~ ranking enumwation an c&x task. 

4.4 Qter Specific Demadcrs l 
. . 

To cm~meralc specific VOA degrading or@~~isms, a sealed incubator k used in 
aSdition tn materials listed in &&on 3.0. A de&cator which allows a controlled volume 

of volatile organ& (i.e., toluerte, diesel) to enter the *em is used a~ the incubator. TO 
prevent toxicity, the incubntur is vented at intervak with sir. D~ll,ing incubation, the 
mocufated plater ~LC pkccd ia 0.n inverted position ~nc! ptri plate covers are not utilized 
which :~ll~xvs gas cxr,hqc between the incubator and the agar stiack. Noble Agar plates 
ccmtaining minimal salts are prepared as described in Section 4.3. Serial dilutions arc 
perf0rme.d and appropriate dih~tions plated on the minhnal salh n;cdiz~. “i’ho inoculat@d 
plates are then incubated in the sealed chamkr as dcwribcd in the previous paragraph. 
The plates art: incubated at room tcmperaturc sod v&cd with the VOAs tice a day for 
approximately one hour. Between venting periods with VOA compounds, the &amber is 
flushed with air. The places are incubated for 4, to G days, then counted using a Quebec 
eaIony coultcr. 

Fc~r cntrmrrntine specific microbial nurritic~nal proups or ‘Specific degraders”, a 
minimal s&s m&ium (see Appendix), prcparcd in organic-frce deionized water, 
sappiemented with the rest compound serving as the sale carbon source for ~g10Mh is used. 
Water-solUAJble sompuuu& with lowvelatility can br added direcrly tn the medium (sahcylaie, 
glucose, ~nmr.hlrqAen~I, etc.), For those conqx~undr which arc either water insoluhlc 
or highl,y volatile. such as biphenyl or naphthalene, a small amount (one mg) of the 
compound is placed in the lid of agar plate following inoculation x1L1 Gre, Platte is SLX&-X~ with 
pmfihr:. The r~mpomd is therefore not allowed to crtntact the media surfacc~. 

As previously dcsc&ed, samples are serially diluted in duplicate or triplicate per 
sam~ic. Thr. tube contents which are gcncraliy plated are douse. with dilution fwtors in the 
rat@ of Id to 10‘. The dilution factor rnq~ hr. adjusted accordin$y rising site information. 
ThC ,~larcz xi’ incubated for three to five days prior to enumerating all colony f0rmin.q unirc 
on EIIC, plac smfme. 

Revision: i SUW 3 ii! 
OI/I8,91 pnse: 5 oi 11 



45.1 Hydrocarbon Degraders 

Specific cla.ss~ of hydfoca&XI degraders arc enumerated using a mcxliiication Of the 
method described by S&i (1973). A h)&ocarbon emukian U first pre&wrul by .@dQg 25 , 
gms of a specific fiydrwarbon and 0.05 g of Tween 80 lo 97.5 m) of sterile deionized 
(organic-,free) water. H@warboilr. iwluding hcxadeeane, pristane, cy~iohexaue, 
butyleycopcntzmc and &de. may be wed. l%q%~.& hatig a flash point above 
nerilization tcmPcraturc may be autociaved for 7.0 minute& hOWC%W, pR?plaliW in sterile 

Wdtw, U&Ig stcme gkk%Ware and aseptic techniqt% is EtiCient to f?xch~de contamjnation of 
hydrocurbas ctwk coh~rinnr. FoUov& preparation, hydrocarbc~n mixtures are emulsified 
using an ukraQmic cmaator for 10 minutes. 

Nobel Agar, which txmains no organic or inorgzwic cnnstituent.& is pKzpared by 
adding 10 g of ag2lr per liter of organic-free deionized water. The a&r base is amended 
v&h inorganic mxt-i~nt~ by the addition of 103 ml of a 10X solution of minimal salts medium 
(prepared in organiufrcc water). The medium is sterilized in the autoelavc for 45 minutcr. 

S&c hydrwartm plates are then prepared by aseptically transferring 250 
microliters of the hydrocxbon stock fa a mxik petri plntc, pm&g 15-m! of Nobel Agar 
kttb the plate and swirling TV disperse the hydrtxxbon cm&ion throughant the medium. 
nlc mncci;tmtion of hydrourbou p,ri?-w~~t is approximate!y 470 ppm. Plates are allowed to 
eel and then stored at 20°C overnight prior to use. 

Subtraction of counts obtained w media without ridded hydrocarbunx (Nobel Agar 
done and Nobel Ag”r phrc Ifi ppm Twen 8(~) eliminates overcstimatcs from both the 
gmwth of oiigotrophk microorganisms and organisms capable of growth on trace organic 
contaminants. 

Hydrocarbon demders are cnumemtcd by serially diluting samples, and preparing 
spread plates with dilution factors in the range of 103 to I@, The dilution factor may be 
adjusred awordingly using site information. ‘Ihe plates are inccbalerl foe; tiw days prior to 
enumerating all wlwy fxming units *n tha pl.ale surface. 

- 

smjr srn 
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The nmst proi&& nut&er (MPN) method reprwents an akernxivc !O the plate 
count method ior determination of specific groups of viably orgaoiSms. ‘Tile hV.8 metfiod . 

is a practical’ analySis based on a Poisson distribuliw. !&u%iva dilution of the sample is 
cariicc: out to the point of extinctian Rt which no growth + observed. In the MPN method 
a .wmplc & serial!~ diluted with fwe replicates at e&h dihnion. Fur &mating the 
concentration of oiS degrading orga&ms, the test procedure is designti so that iuxws~ iu 
turbidity (gmwth) with formation of small oil droplctJ @IO be srrcn, and .sutnquent~y scored 
as positive. Jkh replicate is scored RS positive. ar negative with no attempt to quantify the 
number of rnicr~rganismstithin a pr~$jti~e~ xored replicate. The number of positive and 
negatives at the. dilution step before the cxlincth point is used in cnnjunaiw with 
appropriate s~atlWa1 tablcs to ublztiu tlw number of oil degrading minnnrgat~ism~. 

For enumcr&n of oil degraders, teir tithes containing 8 to JO ml of minirriiil S&S 
(MS) medic and 50 tu 100 microliters (ui) of steriie motor Oil (sole catbun soilrcc) ore 
prepared and sterilked. Five MPh tubes are then inoculated with 0.1 ml for ckh ten-foid 
dilution IO k terttn (gcnzra& 10’ to 10~. The ~wulated tuubcs are then incubated at a 
50 degree angle on a sb&cr table (250 rpm) for five days. Positive tubes are identified and 
enumerated. AXI XPN ~atistkal table (see Appendix) is :Iren wed to obtnin the actual 
nunlbcr of uil dcgradcrs preen: in a rample~. 

Diffcrcntiation nrrd identification oP dominant microbic! taxa from m rnviranaental 
wnple may be nccomp!ished bj a series of micr~biologic.4 enrichment and IsoWiun 
techniques. Preliminary recognition tests, in&ding Gram siaios for morph~~lo~icd 
identifica:ion, mot;Irty, oxIdzsc and mtal~c tw3, and oxidation fsrmentafinr: k%s may be 
pctitimied. MI Anal@ Prnducts (API, Plainview, New York) Rap!J Nfl and ?.OE 
biacbenricai test srcip systems may tben be wed far differentiation and identification UT 
indiviJ~2a: Mates. 



consist of cxtmctition of bacterial r.cllular fatty w5J, end snaij”;is by g% cllromat%T@y 
cuing a flame ionizPtion cletectnr. Fatty arid separation is accomplislicd using a five percen: 
methyl phcnyl &xme capillary column. Fatty acids are i&ntifkd by retention times, and 
@ilu of unkr~owns comparti to tic ‘atry acid profks of dat@ase strains. The . . . 
camparfson of the fidty &c&J proI?lc oc the unkww to those in the databwe is ar~nmpbskd 
by p-hip81 mrnponant analysis and pttci-n rwognition 

Colony fozming units {C!FU) = number, of colonies uxnted ti~nes the kwcrse of the 
corresponding dilution f&or, dkided by the volume plattxl. ‘The rc~sulu are wr~,rcsscd as 
10’ ceW(g or ml). 

AlI standard Iab and sampIiig prncedurcs (Re’Cec Iaboratoty QA/@C Manual) arti 
foIlov& to ensure aceurste and reliable data are generated. L&J pfc~&un% ensure the 
equipment is cleaned ztnd are adequate for rhc objrx:ljvw of the study to nkimii 
am!$pous results. Snrnpling methods arc doper. in accordance with stated objectives and in 
a manner which is rcprcsentati-e ol test conditions established for the study. Sample design 
and data bmpret3tiOJ? arc ill accordoncc with statistical mcthodolqies to ensure definitive 
!:OnCIlisions of the cxpcrimcnt. 

- 

The work area in which microbial enumcratlons arc to bc ~rforrned shoold be a 
non-porous surface whifh can br. d&f&cd on a rourine basis. ‘Ike picftrred working al cil 
is ui!hm a laminar flow ho&. 



. 

AU work performed is recorded in a perrnwcr~ : laboratory notebook &r Wore . 
referewe. .Analy?ical resuits are storea in a ceutrai lirb FJo with the copies attarhrd in the 
Iaboratury w&5ook. Chaii-of-Curtody and request for ana!* sheets accnmpaEy all 
samples erlter@ and cx&g the lab, A copy of the Chain-of-Custody is kept on file Umi! 
completion of the study. 

The project en@inecr/sCientist is responsible for the sanlp@ procedures, samptins 
design ancl operating parameters far each cxpctirn~u~. The project engine.er &.a preparer 
the final rcpmt and maintains the project fiir;s and not&c& 

‘ihe projen manager is expcctcd to coordinate xcheduEng and provide ovcrsi&l to 
ensure the specitic objccrivcs of cwh w-t arc wt. 

The laboratory technician is responsible for the execution of ICC laboratory tests. 
Standard lab procedures are followed to ensure accuracy and precision. H&h4 is n1so 
expected to record tht: methods, obscrvntions and drvSons nf each test in the de.clicnted 
leb notehnot fni that specific pr$ect. 



Al1 technics1 and support stati receive regular uaining and instwotion in safe urork 
practices and in p~occdurcs for dealing with accidcuts inv&in~ test substances. Al1 
laboratflv opfxations arc approved by the laboratory manager prior to implementation. 
Sheet cav&g:ecs, repro&&e futim arld substaac& having a high degree of acute ttticiiy 
are used only in posted, “Dcsignatcd tieas”. 

Furm~ lalxramy insp&Xions are rnnducted Oil a CJUarticrly ba& to ~IWW.? 
ccm@&x with &ding Uomtcry plicks and government regulations. Work@= ai1 
samples and wipe samples are con&a%x.l for determinution of the amount 2nd nature Of 

&borne amlhr rnrf~e contasninatinn, and for use in the evaluation and maintenance of 
approptiate la’noratory conditions. Air sampling is awmplished wing the NiOsH grab 
sampling method with Drager *coIorimWic tube apparatus. R.es~ths of aL monitoring uri: 
posted as rquiroo by the OSHA I.& Standard (?pcFR 1910.1450). 

Mztcrial Safety Data Sheeu (MSDS) for ail chemicals in ;he laboratory aI+: 
maintain& in :hree ting binders. A;1 laboratory employees wt: lcairrd in accas*:ing and 
pptr inWpreratiwr of MSDS files. The MSDS drwments are readily av&bie tO 
@mpi~y@?: and are located just adjzcem to the Iaborarory, in the Health and Safety ~fl%ers 
poszssion. This area is accessible to all eqloyces, at all times. In addition tf! Ihe MXJS 

fikx, 3 number of other technical reEercoces which provide illformation pertaining to proper 
‘EZWWIS chcmiuil hnrrdling procedures, prrqw disposal practices of chemicals in 
18hnrN~aics and vatious ~n,yclopedias of chemicals, drugs and biologic& are milahle. 

- 



Ail pmxonnei inv&ed in me. of hazxdous agznts obtain yearly medical eraminn:ions 
and surveillance, aad are provided with proper protoctive equipment neccsa!y for the szfe 
performance of their job& Personal protccfivc equipment inchIdes, but is not $niled lo, , 
safety glassw with si0e shields, gloves, a clean isb coat and&r apron and a respirator. A 
standard opeming ptnc&~re for the sekctian, care and proper use of respirators is 
awikbk and is based on the OSHA Rupiratory Protection Standanl(Z9 CFR 1910.134). 
Work practk are designrd using proper engineering ~0nVol~ (fume hods) so &at au 
etuployee’s exposure to hazardous clrcmicairls in the Iaboratory is mininikd. 
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per liter 05 &)I 

pH should Ix: ?.0?.2, adjust with KOH (0.1 N) if necessary. 

Metals Srock - lG0 ml of stock solution con!al.ling: 

&JO0 ml of Di H3n 



.- 

Table of most probable numbers for use wilh IO&id dilutions and 5 tubw 
par dilution (Ccxhran, 1950). 

- I-- 

p, p2 -J&G pmbabte numbe&r idsred values of Ps 
n 1 2 3 4 5 -_- - 

0.01s 
uu.5 I 
0.056 
0.075 
0.094 

Cl.KLXl 
0.040 
UO61 
O.OS?l 
0.11 
CL13 

0.045 
u,ofis 
0.093 
0.12 
II 1s 
0.17 

c.m 
0.11 
0. I,4 
0. 'I 7 
0.21 
0.25 

0.13 
(1 17 
D.22 
0.27 
0.34 

0.018 aw o.a54 o.on 0.090 
Q036 cm5 0.013 0.091 0.1 I 
0.055 0.074 o.ow 0.11 0.13 
ml74 o.oY:s 0.11 0.13 0.15 
u.vy4 0.11 0.1: 0.15 0.17 
0.11 0.13 0.15 0.17 cd3 

0.040 
0.061 
c.nm 
0.10 
01: 
0.25 

au6c 
0SBt 
0.10 
03 
0.15 
0.17 

O.@Xl 

x 
0:15 
0.17 
0.19 

0.10 a. 12 
0.12 0.14 
0.15 0.17 
0.17 0.19 
O-)9 0.22 
0.22 0.24 

0.062 
u.m 
0.12 
0.14 
0.17 
0.23 

O.U91 
0.12 
0.14 
0.17 
0.20 
0.23 

0x2 
0.14 
0.17 
0.20 
0.23 
0.26 

0.14 
0.17 
0.19 
022 
02.5 
a.29 

0.X 
0.19 
0.22 

i% 
a,.32 

il.1: 0.13 0.16 0.20 
c.14 at7 Q.20 0.21 
4J.i? 0.20 0.24 0.27 
iI21 0.24 0.28 0.31 
0.24 0.28 cl.32 Q36 
OL9 Cl.32 0.3 0.41 

0.1'; 0.2 1, 
0.21 0.26 
0.26 0.32 
0.33 n.39 
0:X3 0.47 

0.u 
0.31 
038 
0.45 
cs4 
cd4 

0.30 
0.36 
11.44 
0.52 
0.62 
0.72 

0.23 
017 
0.31 
0.35 
0.40 
0.45 

0.36 
0.42 
0.50 
il.59 
Oh9 

0.4 1 0.48 0.56 n.at - -,-., - --- 



Table of most probable numbers for use vnth /O-fold dilutiuus azld 5 tubcz. 
per dilution (Cochran, 19%) - (co~tinucd) 

0 - - .- 

PI p2 Most tm~babk number lar indicated valupr. nf P. -, 
0 1 2 ? 4 5 

I_. -- 

s 0 0.23 031 0.43 0.5s ii.76 0.95 

‘4 5 2 1 033 0.49 0.46 0.10 
0.64 0.84 1.1 13 
0.95 1.2 1.5 1.8 

5 3 0.79 ::: 1.4 1.5 2.1 2.5 
5 .4 1.3 7.X 2.8 3.5 4.3 
5 5 24 3.5 5.4 9.2 16 

-- 

To caiculatc the most probable number of organisms in the originai sample, ;ielcct u PI the r~Acr 
of patitivc tubes in the least co,lcenrratcd davtioo in which all !uhes are positive of in which the: 
greatest number of :ubcs is positive, and let Pz azxl P3 represent the cumbcl- of positive tubes in the 
next two Nghw dilutbw. Then find thn rour of embers in Table ia1 in which P, and Pz 
correspond to the valur~ ob~rej aperi~~taily. FOIICW that t’ou’ of numbers actoss the table to 
the column headed by the ohuzr& value of I?.. 1 The @we al that lnist of intefrxztion is the 
ptobablc number of ,organisms in the quantity of the original samples presented in the inoculum 
added in the second dilutinn. 
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SOIL EXCAVATION PLAN 

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. 

l 

1.0 SITE ASSESSMENT 

The areas of excavation are depicted in Figures E-l and E-2, near Buildings 153 and 
158, respectively. Previous analytical results indicate high levels of TNT and RDX near 
the vehicle turnaround area north of Building 153. A second area west of Building 158 
has been identified as an additional contaminated soil source to insure excavation of 
200 cubic yards of soil for the pilot scale operation. Analytical results show elevated 
levels of TNT and RDX in the area west of Building 158. 

The NSWC Crane Site Representative will determine if a UXO survey is necessary. If 
the potential exists for encountering explosive ordnance in the work area, NSWC 
Crane will perform a surface UXO survey to identify and remove any unexploded 
ordnance. The area to be excavated will be surveyed and located in relationship to 
existing survey monuments. An Environmental Condition Report has been prepared 
documenting the conditions of the site prior to any Remediation activities. Data has 
also been collected to create a topographical map of the site and to verify the quantities 
of material to be excavated. Permits will be obtained for all site activities and 
mobilization will begin. 

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 E-l 
and E-2. 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. 
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A pre-excavation meeting will be held to review pertinent information including the , 
excavation plan an figures and the building foundation, area utility, and service 
drawings (attached). 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. 

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 an exclusion zone. 
Storm water that may collect in the area of the excavation will be containerized and 
sampled to determine its disposition. A 6’ x 6’ x 2’ deep, lined sump will be installed 
within the natural drainage swales at the edge of the each exclusion zone (Figures E-l, 
E-2). The sumps will provide both run-off and sediment control. Potentially 
contaminated water collected in the sumps will be pumped into the respective dual 
contained storage tank and handled with the water already in the tank. Based on 
sample results, contaminated water may be disposed of at the Mine Fill A water 

- 

treatment unit, an off-site U.S. Navy approved disposal facility, or disposed of in the 
site’s sewage treatment facility, provided the acceptance criteria is met. 

NSWC Crane 
Bioremedirtion Facility 
Pilot SC& Operational Plan - Appendix E 

June 6, 1997 
- 



. 



NOT TO SCALE 

LEGEND 
?a,,, B”lLDlNG 



4.0 EXCAVATION AND SCREENING OF CONTAMINATED SOIL 

4.1 Permits . 

Prior to initiating any excavating, an Excavation and Trenchinq Permit will be required 
and will include a statement of clearance for safe access based on the removal or 
absence of unexploded ordnance in the work zone. The PM will be responsible for 
obtaining this permit through the Public Works Department, Building 2516 which is 
valid for thirty days and may be renewed if necessary. 

4.2 Soil Excavation 

After completion of the site assessment and mobilizatjon, the removal of contaminated 
soil for the Pilot Scale test will begin, Excavation at SWMU-12114 will consist of 
removal and transportation of approximately 200 cubic yards of explosive contaminated 
soil and be performed by a backhoe/loader and a skid steer loader. The areas of 
excavation will be identified based on analytical results from explosives testing, as 
described in Section 9.3. 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. 

The soil will be excavated from pre-determined grids near Building 153 as shown on 
Figure E-l. Each grid will be excavated to a maximum depth of 3 feet. 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 backfilled to avoid leaving open 
excavations during periods of predicted precipitation. During daily operations, open 
excavations will be covered during periods of precipitation to prevent contact waters 
from forming. 

4.3 Soil Screening 

Excavated 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 pilot scale 
composting. The excavated soil will be loaded into the soil screening equipment using 
a backhoe/loader. The screening will be performed using a screen with a minimum 50 
ton/hr capacity. The screen will be 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. The screening unit will be 
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located in a bermed lined area to prevent run-off and cross contamination Of the 
surrounding area as shown in Figure E-l and E-2. 

After processing, the screened material will be dropped from the fines stacking 
conveyor into a stockpile, or directly into a truck bed for transport to the Bioremediatioii 
Facility in covered live-bottom semi-tractor trailers. If the screened soil is stockpiled, it 
will be placed in a bermed lined storage area to prevent run-off and will be covered 
during periods of predicted precipitation. Prior to leaving the excavation site, all truck 
wheels and wheel wells will be decontaminated using a spray wash system as 
described in Section 6.0 of this appendix. 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 Biofacility. 

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 pile. 
Each storage area will be a minimum of 10 feet by 10 feet, constructed using 60 mil 
HDPE liner and will be located in a grid area of existing contaminated soil to be 
excavated during the full scale operations. All stockpiled material will be covered with 
plastic during periods of predicted precipitation. 

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 bulking material for future operations. Rocks 
larger than 1 % inches in diameter will be decontaminated as described in Section 6.0 
of this appendix. 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. lf levels of contaminants are above the cleanup levels, the U.S. Navy will be 
notified for disposition. 

Should other materials be found during the excavation activities, the Contractor shall 
notify the U.S. Navy for disposition. All excavation, truck and rock decontamination, 
stockpiling and sorting will be performed in approved areas as shown in Figure E-1 and 
E-2 
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Should the area of contaminated soil require excavation beyond the volume needed for 
the pilot scale tests, additional soil excavation and confirmation sampling will take 
place during the full scale operation. 

5.0 SAMPLING 

All sampling for waste and post-excavation characterization will follow the site specific 
QAPP. The QAPP is bound under separate cover and is to be used in conjunction with 
this Excavation Plan. 

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), sandbags, wood frame side walls 
and a container to collect decontamination water. The HDPE liner shall be placed over 
sand bedding material. The sides shall be constructed of the liner draped over 
sandbags or a bermed perimeter. The decontamination facility shall be sloped to a 
sump or collection area. A single sheet of HDPE shall cover the base of the 
decontamination 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 
delineated with orange fencing or equivalent. 

The liner will be visually inspected before use on a daily basis to detect possible 
failures of the liner material. An Excavation Site Decontamination Facility Inspection 
Checklist is provided in Appendix G of the 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 at the end section. 

If the liner is damaged, it will be repaired or replaced before further use of the facility. 
Soil beneath the liner in the area of the breach will be sampled. 
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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 and sampled to determine disposal requirements. If precipitation is predicted, the 
decontamination pad will be covered to prevent accumulation of storm water. 

6.2 Equipment Decontamination 

Prior to exiting the excavation site, loaded trucks will be inspected for exterior 
cleanliness. Each truck exterior and wheels will be protected with plastic lining during 
soil loading; and, therefore, should not need to be decontaminated. However, in case 
of accidental 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 3.0 provided in Appendix D. 

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 woody vegetation as described in Section 4.3. The separated 
rocks or gravel will be loaded into a front-end loader bucket 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 E 
SOP 3.0 in Appendix D. Visual examination and rinse water samples, tested for 
explosives using laboratory analysis, will be used for verification of rock 
decontamination. The rinse water will be collected and transported to the 
Bioremediation Facility for use as process water during initial compost windrow 
formation. If the rinse water does not contain detectable levels of explosives above 
the cleanup levels, the washed rocks will be stockpiled in a clean area for use as 
natural backfill material or as designated by the U.S. Navy, The cleaned gravel will 
also be stockoiled for use as natural fill material. 

7.0 SITE CLEANUP 

As equipment is no longer required in the EZ it will be decontamrnated 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 
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be cleaned and the work zone barriers removed. After ail equipment has been 
decontaminated, the decontamination facility will be dismantled. ’ 

The material will be manaqed accordinq to U.S. Navv EPD requirements. * 

All decontamination fluids will be collected, sampled, and either e 
.,.r.,l; disposed at the on-site sewage treatment 
plant; c disposed at the Mine Fill A treatment facility; or wkpesal disposed of in a 
method approved by the U.S. Navy. 

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, accordinq to U.S. Nave EPD 
manaqement procedures. 

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 Pilot Scale Biofacility 
QAPP. The excavation will be backfilled to grade with non-contaminated fill from an 
on-site U.S. Navy approved borrow source at the end of the excavation period, or at 
the end of each day during periods of predicted precipitation. 

If an excavation is to remain open for an extended period of time due to equipment 
down time, non-contaminated fill material will be bermed around the excavation to 
prevent run-on or run-off during a rain event. 

The backfill material will be placed in 12-inch lifts and compacted to the requirements 
of the Testing Plan and Log found in the Appendix G. Backfilled areas will be covered 
with a minimum of three inches of topsoil (defined as having a minimum of 5% organic 
matter, which may include the clean soil compost material), seeded with native grasses, 
fertilized, and watered. Erosion control measures will be maintained until the growth of 
grasses is sufficient to prevent erosion. 
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QAPP APPENDIX 

SECTION 1 .O 
SCOPE AND OBJECTIVES 

- 

1.1 INTRODUCTION 

This QAPP Appendix presents the objectives, tasks, and QAlQC procedures 
associated with the measurement and monitoring of field parameters during the Pilot 
Scale study. The information in this appendix supplements the approved Pilot Scale 
QAPP. 

1.2 PROCESS MONITORING TASKS AND OBJECTIVES 

1.2.1 Process Monitoring Tasks 

During the Pilot Scale study, field process parameters will be measured in the field to 
evaluate the effectiveness of each compost mix. The individual field measurement data 
collection tasks are summarized in Table l-l and described below. Data collection 
tasks that require analytical data from an off-site laboratory are described in Section 
8.0 of the Pilot Scale Operational Plan, and addressed in the approved Pilot Scale 
QAPP. 

- 

I 

TABLE l-l 
PROCESS MONITORING DATA COLLECTION TASKS 

TASK DATA COLLECTED DATA USE DATA QUALITY 
LEVEL 

Oxygen level monitoring oxygen, % field level 

Temperature temperature, C monitor the field level 
Monitoring effectiveness and 

progress of the 
Moisture Level moisture, % MWHC compost cycle field level 
Monitoring 

pH Level Monitoring PH field level 

Field level data is characterized by the use of portable instruments which can~provide real-time data. 
Instrument calibration and correct data interpretation are required for data to~be acceptable. 
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Oxvaen Level Monitoring 

Oxygen levels will be monitored to ensure aerobic conditions are present in the 
windrows. Oxygen measurements will be collected each day prior to and following , 
turning of the windrow. 

Temperature Monitoring 

Windrow temperature will be the primary indicator of successful operation of 
composting operations. Windrow temperature measurements will be collected each 
day prior to and following turning of the windrow. 

Moisture Level Monitorinq 

Moisture level will be monitored to ensure optimum operating conditions for microbial 
growth and contaminant degradation. Moisture level measurements will be collected 
three times per week prior to windrow turning. If additional moisture is added during 
windrow turning, a second moisture level measurement will be collected following 
turning of the windrow. 

pH Level Monitorinq 

pH level measurements will be collected once per week. pH data will be recorded but 
will not be used to change operating conditions. 

1.2.2 Data Quality Objectives for Process Monitoring 

The overall objective of collecting field measurements of process parameters during the 
Pilot Scale study is to obtain data of sufficient quality and quantity to determine that 
acceptable operating conditions are maintained in the windrows. The specific objective 
of each process monitoring sampling event is to collect representative data for the 
purpose of evaluating the variance in each process parameter (oxygen, temperature, 
moisture, pH) among samples from different locations within a single windrow. 

The analytical level of process monitoring data will be field level for in-situ field 
measurements, as shown in Table l-l. Measurement methods and acceptable 
reporting limits for the various field measurement parameters are presented in 
Table l-2. The data quality objectives for precision, accuracy and completeness are 
described in Section 2.0. 
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TABLE l-2 
FIELD MEASUREMENT PARAMETERS AND ASSOCIATED MEASUREMENT AND ACCURACY 

RANGES 

PARAMETER MEASUREMENT METHOD MEASUREMENT AND 
ACCURACY RANGES 

oxygen probe range = 0 22% in 1% 
increments 

Temperature 

Moisture Level 

hand-held compost temperature range = 0 to 93°C in 1 I 
probe increments 

sample wzighing and drying weights reported to the tenth of a 
gram 

PH pH meter range = 4.0 to 10.0; pH reported 
to the tenth of a pH unit 

1.3 PROCESS MONITORING MEASUREMENT AND SAMPLE LOCATIONS AND 

FREQUENCY 

Locations for process monitoring measurements and samples are described in Section 
9.1 of the this Pilot Scale Operational Plan. A summary of the process monitoring 
schedule is presented in Table 1-3 v below: 

TABLE 1-3 
PROCESS MONITORING MEASUREMENT AND SAMPLING SCHEDULE 

)wen Field SOP 1 .O 6 per cross- 
section (24 total) 

‘emperature Field SOP 1 .O 6 per cross- 
section (24 total) 

loisture Level Field SOP 1 .O 3 per cross 
section (12 total) 

‘H Field SOP 1 .O 1 per cross 
section (4 total) 

- 
I 

I - 

VOLUME 
REQUIRED PER 

SAMPLE 

in situ 
measurement 

in situ 
measurement 

iftsitau 
measurement 
* 
desianated in 
Field SOP : 

iF&um 
measurement 
on sample left 
from moisture 
samplinq 

- 
I 

- 

, 
SAMPLING ----I SCHEDULE 

Daily 7 Daily 

------A 
Three times per 
week and after 
moisture added 

- 
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SECTION 2.0 

QUALITY ASSURANCE OBJECTIVES FOR PROCESS MONITORING 
DATA 

. 

2.1 FIELD PRECISION OBJECTIVES 

Field duplicate data will be evaluated to determine potential variability introduced by 
sampling or measurement techniques. This evaluation will be performed during data 
verification and summarized in the data assessment. One duplicate sample or 
measurement will be collected for every 20 or fewer samples or measurements to 
qualitatively evaluate precision. 

2.2 FIELD ACCURACY OBJECTIVES 

Accuracy for field measurements will be ensured by adhering to established Field 
SOPS found in Appendix D. 

2.3 FIELD COMPLETENESS OBJECTIVES 

Field completeness for process monitoring data will be 85%. This goal reflects the 
ability to collect additional samples or measurements, if necessary, to complete the 
data set. 

2.4 REPRESENTATIVENESS OF FIELD DATA 

Representativeness is addressed by establishing a well-designed sampling program. 
The rationale for the sampling program is described in Section 8.0 of the this Pilot 
Scale Operational Plan. Sampling locations and frequencies have been selected so 
that the material sampled will be representative of the appropriate windrow or windrow 
section. 

2.5 COMPARABILITY OF FIELD DATA 

The comparability goal will be achieved by using established Field SOPS and by 
reporting data in appropriate units. Field measurement procedures are designed to 
ensure comparability of data within a single windrow, and among different windrows 

- 
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SECTION 3.0 

PROCESS MONITORING MEASUREMENT AND SAMPLING 
PROCEDURES 

. 
3.1 PROCESS MEASUREMENTS 

Process monitoring field measurements and samples will be collected from the 
sampling locations shown in Figure l-l in Field SOP 1 .O in Appendix D. Sample 
locations other than those that are pre-designated will be clearly identified in the field 
logbook. The sampling schedule is shown in Table l-3 of this appendix. A summary of 
the process monitoring program is provided in Table 3-l. 

Field measurements will be collected only with kits, instruments, tools, gauges, or other 
measuring devices that are controlled, calibrated, adjusted and maintained in 
accordance with the maintenance and calibration requirements described in Field SOP 
1 .O in Appendix D. 

TABLE 3-1 
SUMMARY OF PROCESS MONITORING PROGRAM 

TASK 

Oxygen level 
monitoring 

Temperature 
Monitoring 

Moisture Level 
Monitoring 

pH Level Monitoring 

PARAMETERS 

oxygen 

temperature 

moisture 

PH 

SAMPLING FIELD DUPLICATES 
FREQUENCY - 

6 per cross-section (24 5% (at least one per 
per event) event) 

6 per cross-section (24 5% (at least one per 
per event) event) 

3 per cross section (12 5% (at least one per 
per event) two events) 

1 per cross section (4 5% (at least one per 5 
per event) events) 

3.2 QAQC MEASUREMENTS AND SAMPLES 

QAIQC measurements and samples will be collected to ensure that representative and 
reproducible data are obtained. QA/QC measurements associated with process 
monitoring field measurements are described below. 

- 
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3.2.1 Field Duplicate Measurements 

Field duplicate data will be evaluated to determine potential variability introduced by 
sampling or measurement techniques. One duplicate sample or measurement will be , 
collected for every 20 or fewer samples or measurements to qualitatively evaluate 
precision, The precision of field duplicate measurements will be determined by 
calculating the relative percent difference (RPD) between the original and the duplicate 
measurement. The calculation for RPD is provided in Section 12.0 of the approved 
Pilot Scale QAPP. 

3.3 DECONTAMINATION PROCEDURES 

Procedures for decontamination of large equipment, sampling equipment, and 
personnel are described in Field SOP 3.0 in Appendix D. Large equipment will be 
decontaminated in a designated decontamination facility. All non-disposable sampling 
equipment will be decontaminated after each sample or measurement. Personnel will 
remove and dispose of or clean PPE within the designated personnel decontamination 
area. The extent of known contamination will determine the degree of decontamination 
required. If the extent of contamination cannot be readily determined, cleaning will be 
performed according to the assumption that the equipment is highly contaminated. The 
windrow machine will be inspected between windrows and all loose dirt will be swept or 
brushed off the exterior. 

Decontamination water from the large equipment decontamination facility will be stored 
in a dedicated tank. Decontamination water and water collected in sumps will either be 
r transported to a wastewater treatment facility at 
Rockeye or Mine Fill A or disposed accordinq to Navv EPD procedures, as 
described in Section 4.7 of the approved Pilot Scale QAPP. 

Equipment rinsate blanks will be collected to ensure that samplinq equipment is 
clean and that the potential for cross-contamination has been minimized or 
prevented. Rinsate blanks will be collected from the final reaqent qrade water 
rinse used in sample equipment decontamination as described in Section 4.6 of 
the approved Pilot Scale QAPP. 

Decontamination of samplinq probes is addressed in Appendix D of this 
Operational Plan. 

Decontamination of samplinq equipment is addressed in Appendix D of this 
Operational Plan. 

- 
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3.4 FIELD METHOD AUDITS 

Field methods may be audited at any time during the Pilot Scale Study by the 
U.S. Navy and the U.S. EPA. 

- 
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SECTION 4.0 
CUSTODY PROCEDURES 

. 

4.1 FIELD CUSTODY PROCEDURES 

4.1.1 Field Documentation 

All field data will be recorded in bound field logbooks. Entries will be described in as 
much detail as possible. Field logbooks will be assigned to project personnel an will be 
stored in the project document control center when not in use. Each logbook will be 
identified with a specific document number. Field logbook title page information and 
data recording procedures will be as described in Section 5.1 of the approved Pilot 
Scale QAPP. 

4.1.2 Measurement and Sample Identification 

Field measurements will be identified using the following format 

mixXXXXXX 
- 

. mix - precedes the windrow number and indicates a mix for the pilot scale study 

. the first ‘x’ indicates the mix or windrow number (W3) (l-7, etc.) 

. the second and third ‘x’s indicate the day sampled (CO, 07, 7 <, Z, w (00, 
05, IO, 20, 30, 40, 60) 

. the fourth ‘X’ indicates whether the sample was collected before (b) or after (a) 
turning 

. the fifth ‘x’ indicates the cross-section letter (A, B, C, or D) 

. the sixth ‘X’ indicates the sample location within the cross-section (1 through 6) 

Therefore, an example temperature measurement identification number is: 

rmx3EHS mix 305aB5 

which indicates a measurement collected from mix (windrow) number three, on thethird 
fifth day, after turning, from cross section ‘B’ at sample location 5. 

Field duplicate measurements will be labeled using the same protocol as regular 
measurements, but will have the letters ‘FD’ added to the end. Since field duplicate 
measurements are not sent to a laboratory, there is no need to hide its identification as 
a duplicate. 

-- 
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SECTION 5.0 
CALIBRATION PROCEDURES AND FREQUENCY 

. 
Field instruments will be calibrated in accordance with manufacturer’s instructions and 
Field SOP 1 .O in Appendix D. Instruments including the oxygen/temperature probe and 
pH meter will be calibrated daily prior to use. Calibration data will be documented in 
the field logbook. 
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SECTION 6.0 
PROCESS MONITORING DATA REDUCTION, VALIDATION AND 

REPORTING 
l 

6.1 DATA REDUCTION 

Data from direct read instrumentation will be recorded in field logbooks immediately 
after measurements are taken, If errors are made, results will be legibly crossed out, 
initialed and dated by the field sampler, and corrected in a space adjacent to the 
original (erroneous) entry. 

The precision of field duplicate measurements will be determined by calculating the 
relative percent difference (RPD) between the original and the duplicate measurement. 
The calculation for RPD is provided in Section 12.0 of the approved Pilot Scale QAPP. 

6.2 DATA ASSESSMENT AND CORRECTIVE ACTION 

RPD will be calculated on a weekly basis. There are no standard acceptance criteria 
for field measurement data. The criteria in Table 6-I will be used to determine the 
need for closer examination of data collection and instrument calibration procedures, 
however, accedence of these suggested values will not be cause for rejection of the 
data. 

TABLE 6-1 
DATA ACCEPTANCE CRITERIA AND SUGGESTED CORRECTIVE ACTION 

I 
MEASUREMENT ACCEPTABLE RPD CORRECTIVE ACTION 

II Oxygen Level 
I 

20% * check instrument calibration 
- verify adherence to Field SOP II 

II Temperature 
I 

10% - check instrument calibration 
- verifv adherence to Field SOP I/ 

11 Moisture Level 20% 1 - verifv adherence to Field SOP 11 

PH 15% * check instrument calibration 
- verify adherence to Field SOP 

6.3 DATA VALIDATION 

Validation of field measurement data will consist of checking for transcription errors 
and reviewing field log books. 
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6.4 DATA REPORTING 

Field measurement data will be tabulated and submitted as required. The Pilot Scale , 
Study Final Report will provide summary tables and graphs of the field measurement 
data. All field measurement data sheets and logbooks will be retained. Raw data will 
be identified and included in a separate appendix of the final report. The report will 
contain a section on QA issues documenting any corrective actions taken during the 
Pilot Scale Study. Reporting requirements are described in Section 12.0 ofthe this 
Pilot Scale Operational Plan. 

-, 
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APPENDIX G 
OPERATION FORMS, QC CHECKLISTS, AND LOGS 

- 
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pate: Page 1 of 2 

indrow Number: -w- Ambient Conditions 
1 

Inspection 

I I, 

3ate Windrow Constructed: / / ?elative Humidity: __ % inspected By: 
. 

JVindrow Size: H-, W-, L- feet Temperature: - ‘T’ c Performed By: 

Texture: iNind: g Calm 0 Low U Med. T; 

JUSty 
Time of Turning: am/pm 

Woisture Addition: Gal.- Wind Direction: 
ir II 

ll- 

- 

;ample 
Grid 

A 

L 

= 

f IIMWHC 11 Temp “C 11 O,% 1 

IL ? ( 
ir 



escription of Windraw: 

omments: 



OPERATORS DAILY MEMO AND SAFETY INSPECTION 
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- 
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AMENDMENT 

RECORD OF RECIPE 
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Knight Soil Screener - Model Pro-Screen 1605 

LUBRICATION &SERVICE 

DAILY SERVICS (10 Hour Maximum IfIKewal): 
- Gr~ese irmmn wnee! beannp 
- Grease ;ine c~n~pyor p.flley ant re3m roller beanncs. 

%ck cowevoi bet: ~~tKln~. 
. Check ;x ttsa> al! belt scraccs 
- ctcn ali csnveyc: ~U!O-, -= ax rollers i3F :oxs 3ro3s7uu-:13,ns. 
- C>eck ccciinc syszm figid Ievei. 
- Cneck ~JS! enone snd hyd;auiic oii ieve!s. 
- Check a11 $re;indicaror (while n!mIin~) and @ace if necessary 
- Check engine and hydraulic Iempeaturf (while rtmning). 
_ Check or clean radiator and Oil cooler. 

WESKLY SERVICE (50 Hour Maximum Interval): 
- Grease feei conveyor pulley and return roller beann;s. 
- Grease Prescreen givou. 
- C?eck oil level in fepd conveyor gear reduce-r. 
- Oil drum owe cr,a.in. 
_ Check fuel iilt~r and drain water sump under fue! tank. 

MONTHLY SERVICE (250 Hour Maximum interval): 
- C’ange engme oil and filter. 
- Check conveyor belt tension. 
_ Clean air prerilter 
- Oil Feed wnveyor drive chain. 
- Sewice batzry. 

500 HOUR S_=RVICE: 
- C%nce nyo:auiic retuTT4 iilt?r, 
- Lubncace fi% wneel plare. 
- Grease extension conveyor. 
_ Refer tc engine lubrication and service cfiar: 

1600 HOUR SERVICE: 
. Dram ani ckan hydraulic oil reservoir. 

‘m . Change hyoraulic oil. ciean Smher. cap and r%aonaL DaD 

- Canoe fee- _ conveyor Gear reouce: oii~ 
. Check whee! bolts. 
. C,hecr, fik wnpp! kqpn condition. 

Check xaki conconenfs. 
- C:w 3x 7113n cooitn_c sys;er;.. anl czanf~ ani:-%e5ze. 
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SC?tEEN~CP” 

LUBRICATION &SERVICE l 
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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 240C 

Oil & Filter Change P 3 3 P 

Coolant Conditioner Change . . . . 

‘Whichever Comes First 
“ne Haul Operations - High mileage types oi usage SW.. as over-the-mad. point-ttipoint operations. 
vehicles used for pump-off. or similar types oi service. where the engine idles for perk& of time without the 
vehicle being driven, require oil change intervals based on hours of engine operation rather than accumulated 
chassis mileage even ti vehicle usage exceeds 100,000 miieJl60 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 LUSRICATION 

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 E A C A B A D 

Chassis Lubrication; L L L L 

Gear Oil Change 0 0 

t 

t 

Short Haul Operations - LOW mileage/High hour types of usage such as stop-and-go driving, On/off highway. 
pir*-oD and delivery, pump-off operations, etc. 

Recommended Spicer Clutch Release Bearing Lubrication Intan&: 
’ On-Highway: Every 10,000 miles (16 000 km) or once per month 
l Otf-Highway/Severe Service: Every 250 hours or once per month 

II-- --I 

*Whichever Comes Firs: 

ENGINE OIL, OIL & FUEL and COOLANT CONDITIONER CHANGE 
Days of Usage’ 45 90 135 180 225 270 315 360 
Hours of Operation’ 160 300 450 600 750 900 1050 1200 

Oil Only Change P -s 
Oil 8 Filter Change -z ‘)p 
Coolant Conditioner Change R . R . 

Whichever Comes First 

m rerer 10 pages 148 and 150 for additional information. 

. 

200100S 

11 

G-IO 



MACX PREVENTIVE MAINTENANCE INS?ECTION 

~,.._.. - 

-- ‘--IC CIyImnsa! 
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A, B, C AND D INSPECTION FORMS 
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LUBRICATION CHART 
. 

MACK CHASSIS 
PRNEhnvE uAuirEN*NCE SCHEDVLE 

LUBRICATION CHART. 

Q Remove. &an, Reinstall 
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Live-Bottom Trailer 

IXPECTCHECK: 

D.IILI 

D-AIL\ 

LVEEIi;L\ 

bXPECT.GRE.ASED.4ILE 

lXSPECTOIL LEVELD.ULY 

INSPECTMOIU?HLY 

CHECK'lXPECTW-EEKLk 

C~EC~~SPECTSI~'(fO~-TV 

CHECK'IMPECTD.AILTi 
CH.INGE OIL/YEARLk 
IL-BE Fb-EEKL‘r 

CHECKIXSPECTD.ULY 

IXSPECTDAILY 

IXSPECTDAILY 
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Hopper/Soil Dump Conveyor System 
(Wilson Mfg. Towable Conveyor) 

4.1. Maintenance plan 

AnEWION! 
Afwayr ensure hat the engine has stoopea before performing maintenance work 
For 3e handling Of usad oil, fifterS and CIMWS adhere m the rues of Iegr~tarion. 
Protect the starter key against unauthorizad ‘~*a. 
Dlsconna;l :he negative terrnlnal of the b@ttay. 
AM maintenance work chack to sea if all tools are nmoved and all safety db 
vices are In Place. 
Baton rtmilng look out for perronP withln the dangerws area around the engine 
and the wwklng equipment. 

0 
. Check iub.-oil level. 42.1. 

8-s Every a-:5houn . Clwrck dun! level in container of 
c-fckme pre-cleaner. 4.2.‘. 

- Change lub.-oil. * 42.3. 
. Clean blower fan. coo:ing ribs ana 

oiicooler. 4.2.4. 
- Check condlffon of ain7tferfs) 

(wth dusty working uxditiin~). 4.2.6. 
&wy 250 hours - cheek all aalmy aevlces ;or proper 5.3. 

funcdoning. 5.4. 
. Check screw cannectfons for rightness. 
. Check fuel prefiller for cnntamnat~on 

and replace. if necessary. -. 

The cvllnder ftwd nu?s muat NOT be Wrtmed. 

Every 5’32 houm 

- Change lub.-o;l and &Her. * 

Every : 000 hours _ Reprace tud liffer. 

’ ?Iease also r&r to page 22. 

- Replace fuel pretilter. 4.2.5. 
. Malntaln 81, flllerfs). 4.2.6. 
- Check and adiust ‘ZUYD# clearance 4.2.7. 

4.2.8. 

4.2.9. 

‘* i7x degree of ContamlnatiDn 01 fuel. the care when tilling in luel as well as the 
contamma6on iNtide fuel tank am deciswe fanor? icx re~!awmsnt IIIICNBIS of 
me fuel orefiner. 

21 
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Hopper/Dump Conveyor 

MAINTENANCE GUIDELINES FOR 36” TOWABLE CONVEYOR 

DIESEL ENGWE: 

WAGON: 

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.) 

CONVEYOR: 1) Keep head f?ee 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. 

. 

QQOO. Literature on components is supplied for individual maintenance and operation. 
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Hopper/Dump Conveyor 

SAFETY FOR 36” TOWABLE CONVEYOR 

1) 

2) 

3 

4) 

5) 

6) 

Covers and guards are provided for your protection. w w operate 
equipment without these in place. 

Turn power off before doing any maintenance or adjustments. (Remove 
key from diesel engine.) 

Keep hands, feet, and clothing from moving parts. 

The exhaust stem on the engine becomes extremely hot when in use. 
#soOh! 

M * attempt to ride on the unit while traveling. 

Follow safety guidelines in diesel engine manual when performing any 
maintenance. 

7) Pull unit slowly (High speed could result in conveyor turning over). 
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Caterpillar 4168, 4268, 420[3, 4368 & 4368 Backhoe Loaders Lubrication and Maintenance Intervats 
Every 1000 Sarvlce Hours 0, 6 Monlhs * 

Trans,,,isrio”,To,q”e Cowerle‘ - am,RJe “1 ,:~ 
Front Wheel Bearings - Lulwkillu ~.. .~~~ 
netl, AId.3 - c,lanp oil . . . . . . . . . . . . . . . . . . . . . . . . . . 
Fro,,, Powwed Axle (II Equipped) - Clwqo WI 

Every 2000 Service Hours o, 1 Yea‘ . 
, ,y‘hdMi sys,un, - a,a,u,e ‘“I, .,,.. ...,, .,. 
81girm Valva IdsI, - *,@,sr .,,.... .,, 

Every 3000 Service Hours ,I, 2 Yea‘s ’ 
,,allie,or - Ckw,lkel, ,.,...... ~~, ..,. ~,.~ 

. Firs, l=a,,o‘,n P‘tr”kluS !h”bx lb”‘ Ikwl5 

Ftefill Capecilles (ApproximeleJ 

- 

- 

- 

- 

--- 



FIOIII and near hb3 (1) (15) 

Clwck uxle lu,i,si,,qs lo, skj,,s ,,I I,!nkngn, l,,osr! o, 
,,,issi,y Iwtlwil,~. 

Wheels and Tires (2) (3) 

I,wwr.l ,i,ns awl li,w I,,, rlnninge. wcessive vwa,. 
lhw n, ,ni?h,l Ixln,w,s. nr?,n,wn rocks l,n,n li,n 
I,PR,l 

Clx!ck lo, ,,,isci,,!l i,,llnli,n, vnlves~ Mons,,,o liw 
,llPSSIl,C 

Daily Walk-Around Inspection 

Enyine Air l,~lahe (5) 
l,:lw,;k lnccl,ww bowl lw tk,sl nc,:,,,n,,lnli,l,,. tlf? 
Inis. ,,, ,la,,ingn. EII,I>I~ lnocIca,,c, Ix& lwk,,n rli, I 
,,w:l,es rucc ,,wk. 

Operolor’s Comparlmenl (IO) 
l,,sl~~cI ,;u,,q,a,l,,w~l I,,, clwutliwss Clwnk nil in 
sl,u,na,rl p~,,nls lo, Ixoke,l gauges. i,alicalo,s. ala1 
lighls kispocl seal bell arid mou,,l,ng lo, oxc:nssiw 
WC.)1 or da1nllgl? 

Check ma, view mirrors lo, c,ncks. I,K~SO hnrrlware. 
ilwl correcl ncljuslnre,~l. Inspccl wirldsllickl wipers 
IO, worn 0, clnrriagn~l blades. a,,d wiwlsl1ickl 
waslw I,,, c,w,ccl lill. 

Elucltels q nd Linkage (11) 
Clteck hzkcl for loose o, ,,,issi,y bulls. InnIl,. a,,cl 
wlgos. Clwck allaclrnenls. cylkulcrs. a,,,1 lkdcngc 
In, twessive weor 0T damage. 

Clmck nxlc,,~~l l~yrkaulii lkws lo, Inakngn. ,ul,lbi,,!l 
vvwv or Ioos.r! lnnln,m,s. I,is~xcl cyhl,,, rc~ls 1,~ 
s,wi,,g. Cltnck all ,,,ounli,,g hncknls lo, ,:,a,:ks 

Engine Comparlment (22) 
I,,q,w:l I,,, oil. 0101. R,I,I cc~~lanl lnaks. Hn,,w~e any 
l,nsl, I,,,il,l IV. II Ih! nil Icwl clwck sl~ows ,,,ilky oil. 
11,) NOI slnrl Ilw c,,ginn. 

. 

I I 



Caterpillar 966F Series II Wheel Loader Lubrication and Maintenance Intervals 

065364 
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John Deere Skid Steer Loader Model 6675 

nlerval 

-~ 

_.,. 

m 
= 

] 

- 

- 

. 

- 

.., 

,- 

- 

- 

4 

I-lady Iraxval 

,~ellOt,iC S”r”,c” ,~ellOt,iC S”r”,c” 

heck gear lmx oil level heck gear lmx oil level 
.~~~... ~~.. . .~~~... ~~.. . 

:Ibeck Ilnol drive 011 Iwel :Ibeck Ilnol drive 011 Iwel ,~. ,~. 
:I,ach lhral drlva Ch,,lI, Iellslon :I,ach lhral drlva Ch,,lI, Iellslon 

:hack oil reservoir l,reull,er :hack oil reservoir l,reull,er 
,_~.. .~... ~.. ,_~.. .~... ~.. _.... ..- _.... ..- 
‘Igldelr all hardware ‘Igldelr all hardware 
.__-... .__-... _.. .._~ _.. .._~ 
:hange hydruulic oil lillcr :hange hydruulic oil lillcr 
The l3M ,m,,ilws 11,~ I~ythiilllic The l3M ,m,,ilws 11,~ I~ythiilllic 
il liller. Re~,lam! III” likeI ill so0 il liller. Re~,lam! III” likeI ill so0 
xx,, inlowds OFl wI,e~, llte EIM 
ndiceles a dilly lillcr. whicl, ever 
wxws lirsl.) I I I 

Challge I,ydraulic o/I 

Luhrlcale axles 

KEY: U = nEQUIIIED SERVICE IIOUR INTERVAL 
(C0,,ll,11,l, repealing service hllarvids) 

I = PEnFORM AT INITIAL BREAK-IN 
(Theraidlor al l,ow lnlcrval S~IOWI,) 

. 



, 

- Grease lillings arc provided al lhc Iwe~~ly-IOLI~ (21) poinls 
iilclicaled in Illa ilh~slralion on Ihe lollowing page. 

. TIE IILIIII~W indicaies Ilow many lillirrgs are lound al Ihal 
Iocaliorr. 

. Lkhricale sver~y 10 IIOLI~S. 

* II arry grease lillirrys are missing. replace Ihem immedialely. 

* Clcarr lillings Ili010~1gllly belore using grease gun. 

* I ~rhicala wilh Jolrn Deere mulliprpose grease or an 
cxluivalenl unlil grease oozes out of llie sides. 

I 

Skid Steer Loader 

G-22 
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Skid Steer Loader 

SISltVICIS M/\ClllNl~: SAIW1.Y 
=z-~-- --- 
Avoid High Pressure Fluids 
- Escaping lluid under pressure can penelrale the” 

skin causing serious injury. Avoid llre hazard by 
Ic!licving pressure belore disconnecling hydraulic 
or olller lines. Tiglrten all corqecliorls belore 
qqlying pressure. 

- Search lor leaks wilh a piece 01 cardboard. Prolecl hands and 
body lrom high prossure Iluids. 

- II an accidenl occurs, see a doclor immediately. Any lluid 
illjeclcd inlo ll~e skin musl be surgically removed wilhin a lew 
11ours or gangrene may resull. Doctors unfamiliar with this type 
01 injury should relerence a knowledgeable medical source. 
Such inlormalion is available from DBere & Company Medical 
Deparlmenl in Moline, Illinois, U.S.A. 

Grease 
Use grease based on Ihe expecled air temperature range 
during lhe service inlervat. 

John Deere Moly High Temperalure EP Grease and John 
Deere Iiigh Temperalure EP Grease are recommended. 

Olher greases lhat may be used are: 

l SAE Multipurpose EP Grease with 3 lo 5 percent 
molybdenum disullide. 

- SAE Multipurpose EP Grease. 

l Greases meeting Mililary Specilicalion MIL-G-10024C may 
be used as arctic grease. 

c 
/ 



John Deere Farm Tractor - Model 7710 
(With Attachments) 

SEWICE INTSVAL CHA3T .‘> 
DAlLY OR 10 HOURS-250 HOURS-750 HOURS . 7s’ 

G-24 



John Deere Farm Tractor - Model 7710 

SEWICE INTEWAL Ci-lART 
1300 HOURS-2000 HOURS-ANNUAL-TWO YEA65 

$5CO HOURS OR FlVE YEARS’-AS r7EQUl3E3 

. 
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John Deere Farm Tractor - Model 7710 

. 

.  .  

I  -- 

, 

- 
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Supreme Grinder/Mixer - Model 700 

- 

SUPRE!lE CUTTER/+lIXER/FEEDER OPER.STING INSTRUCTIONS CONT'D. 

T:ZCtO: 5~5r3~L~c 532P'Il - kii-len :he fll;Xfu.% ConSlStS or a bliCii 

?:RCtsT.AGE OF H.SV. .a SLOWER ?TO S?EECD iS~ RECDMYENDED if t!actO; 

'~,orsrpo~&+r li ;ufilcLec:: Also. ;ben arkin ~rrrh i a:se ~'&intlt1-15 

0: hay. a 13wer t:-;ctor ?TO s2,eed reduces the chances of s?~llage. 

scoc~in~ the ?!lxlna screw When 71.111~ Loaded - It is recom;nended to 

~~013 STO?PIxG TEE: nIXI?jC SCRS:'r( W"EN FULLY LO?.DED if at all ?ossiSle. 

if a f.2!ly Loaded CUb 13 Ieit sitting for long periods of tine, o; if 

<he machine has to crave1 over very rough terrain fcr unloading 

~ur?oses, the nixed ration will settle in the ;u!, and on the flighting 

of c:qe 53rew. The F?C?,SZ?OW??. ?.SQUI?.%ENT TO RESTART the screw wi:?. 

t:ie tub fully loaded 13 ML'CIi EIGHC3 and causes MORE STRZ'SS ON TZ 

TRACTOR ?TO CLUTCH. 

i?!4INTUNXNCE: 

11 .aii;aya ensure t.iaz <he 3ATTERY iS CH.aRGED in order to avoid 

incorrect scale readings, or damage to the scale indicator. 

G-27 



Supreme Grinder/Mixer - Model 700 

: 1 c;?,3.45: unl~3adln g elevator bearing periodically (page 241 

I.YPORT?A'T : Tower bushing greasinc point, !ocated 

on side of machine tin front of wheel - conneczed 

to copper cube) must be GREGED E-VERY 10 ilOURS, 

as indicated by ;:esse gun decal (page 211 

WARNING : AGAIN, WE REMIND 

YOU, NEVER ENTER, REACH INTO 

OR PUT ANY FOREIGN OBJECTS 

01 IM1LEMENTS INTO TI dE 

NIXING CHAMBER. KEEP 

CHILDREN A SAFE DISTANCE 

FROM THE MACHINE! 

G-28 



Supreme Grinder/Mixer - Model 700 

SUPREME CCTTER/,YI~ER/FEE~ER - GHEASE ~~cxTI~NS 

.“. 

/ 



Supreme Grinder/Mixer - Model 700 

S"PRE.*IE CUTTER/?iIXER/FEEOER tiISCELLANEOUS INSTRUCTIONS 

"RIGHT ANGLE GEARSOX" OIL ~ILLI?IG INSTRUCTIONS 
. 

c10DEL5 350, $25, 500. 000 6 700 
SdE 80/90 GEAR OIL -OR- SAE 70/80 GEAR OIL 

T:f F!Ir,iiT .QlGLE GE.\RBOX ON S.\CH OF TY3 AaovE .YOOE~ IS zz.~.c5.:aL: 
i?Ck! 'izz T'dO ST?aGE ?LANZT.\ZY GEARSOX 3V FOUR (1) 30LTS S.uD 
?%Z2Z?ORZ %.\S .A&' INOEPE?lOENT LLlBRiC.\TING S'iST?l. 

?I RZ.‘IOVE FILL PLUG 

"PWHE'T.?RY DRIVE" OIL FILLING INSTRUCTIONS - (ALL YODELS) 

MGDZLS 350 425 500, 
SAE 80190 GEAR dIL -dR- 

500 & 700 
SAE 70/90 GEAil OIL 

G-30 



Supreme Grinder/Mixer - Model 700 

/-“:,C jTi 

- 
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Scarab Windrow Turner - Model 20HYD450 

Grease DRUM BEARINGS (Dodge I:3”PO)\ 
Crease DRUM COUPLINGS (F 11~ Il.-~ 
GREASE ALL fH3ARING8 A'l' .I-.- 
WITH 3 STROKES OF LIT1 IIUM 13A: 

-,/ I . . . ..~ -... ___.~__. 
G-32 



Scarab Windrow Turner - Model 20HYD450 

Create nR11M Flr;lARlNCS (Dodge Ei”p~) every 10 110~1~s 
S (Fall< 1110 T20) every 500 l~ours __ -...- 

-__-__-_ .-__ BEARINGS AT STA’I’I;:11 INTERVALS 
WITH 3 STROKES OF L11’HIUhd f~ASlXl1) GRTXASI? 



Scarab Windrow Turlbd;, - Model 20HYD450 

SChl?fm 
C; r-ease Schedule 

. 
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Scarab Windrow Turner - Model 20HYD450 

/,,,I Gl,r,,rr --..---.- 

v” 

- 

- 
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INSPECTION PLAN AND LOG 

MINE FILL A SOIL EXCAVATION 

NAVAL SURFACE WARFARE CENTER, CRANE, INDIANA 

CONTRACT NOdTITLE: N62467-93-D-1106/ ENVIRONMENTAL RESPONSE ACTION CONTRACT 
DELIVERY ORDER NO: 0009 
STATEMENT OF WORK: 007 

II Three Phases of Control I I 
Definable Feature 

of Work 
Inspection 

Checklist(s) 
(Enter Dates that Inspections are Performed) 

Test or Inspection Results Comments 

Preparatory Initial Follow-up 
I I 

11 Site Preparatory Work 1 SP-01 1 I 
I I I 

II Storm Water Retention RB-01 
I I I I I 

Decontamination Actions DE-01 

Excavation EX 02 

Backfilling BF-Oi 

Waste Management WM.01 : 
DE-01 

Site Restoration SR-01 

NSWC Crane 
Bioremediation Facility 
Pilot Scale Operational Plan - Appendix G 

June 6, 1997 . 



@!!I . MORRISON KNUDSEN CORPORATION I 
ENG,NEER,NG, CONSTRUCTION, ENwRONMENmL GROUP FIELD INSPECT11 3N CHECKLIST 

I 
Checklist Title Checklist NO. Revision 

I 

Checklist 

site Preparalory work. SP.01 June ,997 Page 1 of 2 I 

14 
“erlfy that storm water and erosion Control nlea*u,es 
have been lmoleme”ted to cantroi run-on. run-off. I I I 



!!!I . MORRISON KNUDSEN CORPORATION 
ENGINEERING, CONSTR”CTION. ENVIRONMENTAL GROUP FIELD INSPECTION CHECKLIST 

:hecklirt Title CheckliSt NO. Revision mecu -- 

site Preparatory work w-01 June ,997 Page 2 Of L 

werences: Appendix E. Soil Excavation Plan 

,tem Itern Checked ACC%J” Remark* Verified By 

NO. Reject ,Dh 

- 

I 

- 

2 

- 

3 

D 
Additional 



‘@I . MORRISON KNUDSEN CORPORATION 
ENGINEERINO. CONSTR”CT,ON, EN”,RONMENTALGRO”P FIELD INSPECTION CHECKLIST 

,hecC,istTitle Checklist No. RWiSiO” checklist 

I 
stwmwa,e, Rdm(ienBsrm R”“~” and R”“illf l”sPectio” mm J”“E 1997 Page 1 of2 

verify that there is a minimum of 2’ freeboard 
at all timer 0” retention barins at tile 
Bioremediatio” Facility and a minimum of 1’ 
freeboard on shallow sump*. 

Remarks 



1 

@I . MORRISON KNUDSEN CORPORATION I 
ENGINEERING. CONSTR”CTION, EN”IRONMENTAL GROUP FIELD INSPECTION CHECKLIST 

:ererencer: Pilot Scak opera!io”al wan 

,,em No. Item Checked Acceptf 
Reiect 

Remarks 



‘.q MORRISON KNUDSEN CORPORATION 
, . 

ENGINEERING, CONSTRUCT,DN. EN”lR0NMENT.u GROUP 

.uklist Title 
Decontamination 

!  

FIELD INSPECTION CHECKLIST 

Checklist NO. RWi*iO” Checklist 
DE-O, Revision June 97 page: of 2 

nitial Inspections 



MORRISON KNUDSEN CORPORATION 
ENGINEERING. CONSTR”CTION. ENVIRONMENTAL GROUP FIELD INSPECTION CHECKLIST 

I I I 

,e,erences: 

,,em NO. 

2 



I I 

‘3! . MORRISON KNUDSEN CORPORATION 
ENOINEERING. CONSTR”CT,ON, EN”lRONMENTAL GROUP FIELD INSPECTION CHECKLIST 

.ddist Title Checklist NO. RWkiO” Checklist 

Excavation EX-02 June 1997 Page 1 Of2 
L 



MORRISON KNUDSEN CoRPORATlON 

erify dust ntrol measures are bein 

6 Ensure that rockr are segragated and 
washed on a lined area. I 

7 Enrure sampling of rock. rinse water has 
bee” performed. 

8 Ensure soil *ampling bar been 
accomplished in the excavation and 



- 







- 

1 
FIELD INSPECTION CHECKLIST 

CheckliSt NO. Revision Checklist 
SR.01 June 1997 Page 3 of 1 I 

I 

1 Verify that the site is re*,ored in accordance to the operation 
Plan (3” topsoil, ,opsoil has 5% organic mabr, etc.) 



NSWC CRANE 
PILOT SCALE OPERATIONAL ACTIVITIES 

QUALITY CONTROL PLAN 

CONTRACT #N62467-93-D-1106 

REVISION #I 
June 6,1997 

Prepared For: 

SOUTHERN DIVISION 
NAVAL FACILITIES ENGINEERING COMMAND 

P.O. Box 190010 
2155 Eagle Drive 

North Charleston, South Carolina 29419-9010 

Prepared By: 

MORRISON KNUDSEN CORPORATION 
2420 Mall Drive 

Corporate Square 1 - Suite 211 
North Charleston, South Carolina 29406 
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1. INTRODUCTION 

The Quality Control requirements for activities associated with execution of Delivery 
Orders for Southern Division, Naval Facilities Engineering Command (SOUTHDIV) District 
II Response Action Contract (RAC) are presented in two primary areas: 

l Physical constructionlremediation action activities covered under this 
Delivery Order Execution Quality Control Plan (QCP) as supplemented by 
Delivery Order specific requirements in Section 5 of each Work Plan; and 

. Chemical data quality objectives and specific sampling and analysis quality 
requirements covered in Quality Assurance Project Plans (QAPjP) 
developed for each specific Delivery Order and contained as Appendix B of 
the Work Plan. 

The quality requirements for these activities are presented in separate plans because of 
the different types of controls applied to each. Examples of the types of physical and 
chemical quality requirements contained in each plan are presented in Table l-l. 

2. QUALITY CONTROL PLAN 

The QCP presented herein is structured to implement the basic controls necessary to 
achieve and maintain a consistently high level of quality in environmental remediation 
activities performed for Southern Division. This consistency will be accomplished through 
the application of the Three Phases of Con&o/ quality control system and documentation 
of testing and inspection activities for each Definable Feature of Work. This QCP provides 
the framework of quality control activities that are implemented for all Delivery Orders and 
is supplemented by information that is unique for each individual Delivery Order. This 
information is found in Section 5 of each Delivery Order Work Plan. 

A Definable Feature of Work (DFOW) is defined as “a task which is separate and distinct 
from other tasks and requires separate control requirements.” Using a Delivery Order 
involving UST Removal actions as an example, typical Definable Features of Work may 
include Site Preparatory Work; Above Tank Soil Excavation, Storage, and Disposition 
Tank Residual Product Removal; Tank and Ancillary Equipment Removal, Storage, and 
Disposal; Soil Excavation, Storage, and Disposition; Field Sampling; Decontamination 
Actions; Run on/Run off Control; Backfill Placement; Topsoil Placement; and Site 

- 
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Table l-l : Quality Program Elements 

Program Activity 

Jhysical 
Zonstruction 
wd 
iemediation 
4ctivities 

Quality Document 

Quality 
Control 
Plan 
(QW 

Elements Addressed 

. 

. 

. 

. 

. 

. 

Definable Features 
of Work 
Three Phases of 
Control 
Communication 
(QC Meetings) 
QC Personnel 
Submittals 
Inspection System 
Testing Plan 
Rework Procedures 
Required QC 
Documentation 
Laboratory 
Qualification 
Requirements 
Inspection/Progress 
Schedule 
Supporting 
Procedures 

MORRISON KNUDSEN CORWXUTION 2 
NSWC Crane Pilot Scale Operational Activities (June 6, 1997) 



Table l-l: Quality Program Elements jcontinuedl 

Program Activity Quality Document Elements Addressed 

Chemical Data Quality Quality Assurance - Project objective 
Objectives Project Plan (QAPjP) - Target Parameters 

md Sampling and - Data Quality Objectives 

Malysis . - Project Organization 

luality Requirements and Responsibilities 
. - QA Objectives for 

Precision, Accuracy, 
Completeness, 
Representativeness, and 
Comparability 

. - Sampling Procedures 

. - Custody Procedures 

. - Calibration Procedures 

. - Analytical Procedures 

. - Internal QC Checks 

. - Data Verification & 
Validation 

. - Performance and 
Systems Audits 

. - Preventative 
Maintenance 

. - Assessment of Data 
Precision, Accuracy, and 
Completeness 
- Corrective Action 
- QA Reports 

to Management 

Restoration. Other types of remedial actions will have different Definable Features of 
Work established. The Definable Features of Work established for each Delivery 
Order are identified in Section 4 of the Work Plan. 

- 

- 
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2.1 Definable Features of Work 

The Site Quality Control Supervisor (SQCS) will perform the Three Phases of Control ’ 
inspections for each DFOW. A Testing Plan and Log, included in the Work Plan, is 
structured to ensure that Preparatory, initial and Follow-up inspections are completed 
for each DFOW. 

2.2 Three Phases of Control 

This QCP integrates the Navy’s Quality Control system of the Three Phases of Control. 
These phases, Preparatory, Initial, and Follow-up, represent a logical and systematic 
approach to ensuring the quality of the remediation work processes. Integration of the 
Three Phases of Control is accomplished by the performance of Preparatory, Initial, 
and Follow-up inspections at representative points in the work processes for each 
Definable Feature of Work. 

At each phase, Quality Control verification activities may be supplemented by the 
performance of detailed inspections of a particular activity. In these cases, Field 
Inspection Checklists have been generated to ensure a thorough verification of the 
work process. The use of Field Inspection Checklists is detailed in the Testing Plan 
and Log. Copies of the specified Field Inspection Checklists and the Testing Plan and 
Log are included in the Work Plan. 

2.3 Quality Assurance Procedures 

Part Ill of the QAPjP is structured to establish the precision, accuracy, 
representativeness, completeness and comparability requirements of environmental 
monitoring and measurement data associated with sampling and analysis quality 
requirements. 

2.4 Data Quality Objectives 

Data Quality Objectives (DQO’s) are qualitative and quantitative objectives for 
analytical data established to ensure that data of known and acdeptable quality is 
provided for the intended data users. Because of the critical nature and importance of 
analytical chemistry to the District II RAC, a QAPjP for each project is generated to 

MORRISON KNLJDSEN CORPCR4TI(~)N 4 
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work in conjunction with the Delivery Order Work Plan. The QAPjP establishes the 
DQO’s for the project, detailed quality assurance/quality control requirements, and 
specific field sampling information. 

. 
The parameters to be analyzed and associated detection limits are outlined in the 
QAPjP. The QAPjP also provides the details for decontamination of sampling 
equipment, sample packaging and preservation, transportation, sample numbering, 
chain of custody, and documentation requirements. Samples will be collected in the 
field and submitted to laboratories to perform the required analyses. Duplicate samples 
will be used to develop estimates of the accuracy and precision of the analytical data. 
Field surveillance of sampling, field measurements, and chain of custody procedures 
will be used to verify that proper techniques are being implemented. 

To ensure that the projects DQO’s have been achieved, all analytical laboratory data 
undergoes a data verification process. Approximately 10% of selected analytical data 
is subjected to the data validation process. 

2.5 Preconstruction/Quality Control Meetings 

To ensure that all parties performing work understand fully the quality requirements 
established for the Delivery Order, a Coordination and Mutual Understanding Meeting 
will be held prior to the start of constructionlremediation. Attendees at the meeting 
include the following as applicable: Contracting Officer (CO) or designee, the Navy 
Resident Officer In-Charge of Construction /Navy Technical Representative 
(ROICCINJR), the Assistant or Associate Technical Representative (ANTR) who 
are the Environmental Protection Office representatives, the MK Project Manager, 
the MK Site Superintendent, the MK Site Environmental Specialist, the MK SQCS, and 
Subcontractor Management personnel and Superintendent(s). Other “Navy/Base” 
representatives who wish to attend will be afforded the opportunity to do so. Minutes of 
the meeting shall be prepared by the MK SQCS and distributed to all attendees for 
comment prior to finalization. A copy of the meeting minutes is then provided to the 
Navy and MK Charleston Program Management Office (PMO). 

After constructionlremediation action activities commence, the MK SQCS will conduct 
QC Meetings at least once every week or more frequently, if appropriate. QC Meetings 
will be held with the “Navy/Base” representatives, MK Project Manager and Site 
Superintendent, and Subcontractor Superintendent(s) responsible for upcoming work. 
This QC meeting may be held concurrently with the weekly construction meeting. The 

- 

MORRISON KNUDSEN CORPORATION 5 
NSWC Crane Pilot Scale Operational Activities (June 6, ,997) 



- 

purpose of the QC Meeting is to review the minutes of the previous meeting, the 
schedule, the status of submittals, the work to be accomplished in the next two weeks 
and to plan any testing and documentation required, resolve any QC and production 
problems, and address any items that may require revising the QCP. QC Meetings wilt 
be documented, with a copy of the minutes of the meeting provided to the ROICC/NTR 
/designees and the ANTR, within two working days after the meeting. 

3.0 QUALITY CONTROL PERSONNEL 

This section of the QCP sets forth the duties, responsibilities and authorities of Quality 
Control Personnel executing tests and inspections in support of Delivery Order 
activities. The Quality Control organization depicted in Figure 3-1 will consist of the 
following positions for each Delivery Order unless specifically changed in the Work 
Plan: 

3.1 Program Quality Control Manager (PQCM) 

The Program Quality Control Manager (PQCM) is responsible for ensuring the 
implementation of the MK District II RAC Quality Program and the Three Phases of 
Control of the quality control system; the PQCM is also responsible for ensuring 
observation by MK inspection personnel of designated Inspection/Test points, for 
performance of compliance audits as appropriate to the scope of a project, for 
assignment of Quality Control personnel, for assistance in resolving quality related 
matters, and for approval of submittals to Southern Division in N. Charleston, SC. 

3.2 Site Quality Control Supervisor (SQCS) 

The name and qualification of the SQCS for each Delivery Order will be submitted 
under separate cover to the Contracting Officer. The SQCS is responsible for overall 
implementation of this QCP at the project site and has the authority to act 
independently in all Quality Control matters. The SQCS will report to the MK PQCM 
based in the MK Program Management Office (PMO). 

The SQCS reports directly to the PQCM, interfacing on a day-to-day basis with the site 
Project Manager. The SQCS has the authority to halt work if it i=s found to be 
nonconforming and if further processing may result in an inability to resolve the 
identified condition. The SQCS is responsible for the following activities: 

- 
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. 

. 

. 

implementing the Delivery Order QCP; 

Performing required tests and inspections, as specifically assigned in the’ 
QCP according to the Three Phases of Control; 

Supervising site of the Quality staff, as applicable; 

Assisting the PQCM in the submittal process; 

Reporting of inspection/test results in a regular and timely manner; 

Certifying completed work, invoices, and reports as may be designated in 
writing; 

Stopping of work that does not comply with requirements established 
contractually; 

Managing the performance of all on-site and off-site inspections and 
testing; 

Evaluating the results of the inspections and testing; 

Maintaining the Testing Plan and Log status; 

Performing Preparatory, Initial, and Follow-Up Inspections as required to 
support the construction schedule provided in the Work Plan 

Documenting results of inspection and testing activities on the Contractor 
Quality Control Report; 

Maintaining the status of the Rework Items List per Section 5 of this QCP; 
and 

Ensuring that sample custody requirements are maintained. 

- 
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3.3 Laboratory Quality Control Personnel 

Laboratory Quality Control personnel will perform the laboratory tests as specified to * 
generate the QC analytical data. Laboratory QC personnel will be qualified by training 
and experience in accordance with the selected laboratory’s Quality Assurance/Quality 
Control Manuals. 

FIGURE 3-l: MK QUALIM INTERFACES 

RAC DISTRICT II 

; . . . . . . . . . . . . . . . . . . . 

- 
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4.0 SUBMITTALS 

Submittals relating to this Delivery Order are processed in accordance with this section 
of the QCP. There are three primary areas of submittal activity as depicted in . 

Figure 4-l : 

. Work Plan and supporting documents processed at the Program 
Management Office (PMO) in N. Charleston; 

. Subcontractor submittal review and approval; 

. Site Submittals to the ROlCClNTR and the ANTR. 

FIGURE 4-l: GENERAL SUBMl,TALS FLGW 

?AFETY 8 HEALTH PLAN 
QUALITY CONTROL PLAN 

CHEMICAL DATA ACQUISITION PLAN 
ENVIRONMENTAL PROTECTION PLAN 

ESTIMATES 
COMPLETION REPORT 

CLOSURE REPORT 

Subcontractor 
Submittals 

Based on the 
Statement of Work 

Vendor Data Schedule 
PJDS) 

- 



4.1 MK PM0 to Southern Division Submittals 

The MK PQCM based in N. Charleston, SC is responsible for review and approval of * 
Delivery Order planning document submittals, such as Work Plans, Safety & Health 
Plans, Quality Control Plans, other work planning documents, and Completion or 
Closure Reports. The submittal status for these documents will be maintained at the 
Program Management Office in N. Charleston. 

4.2 Subcontractor Submittals 

The Site Quality Control Supervisor will develop and maintain submittal registers for 
each subcontractor selected to support the remediation work at the project site. The 
submittal register will list the contractually required submittals based on ihe Vendor 
Data Schedule developed in the subcontract package, and indicate submittal approval 
authorities. These authorities will always include the MK Project Engineer and the Site 
Quality Control Supervisor. Other submittals may require review by the ROICCINTR, 
and the ANTR as directed Once the submittal register is developed, the Site QC 
Supervisor submits it to the ROICCINTR, and the ANTR as directed, who will indicate 
which submittals require Navy review and approval. As the subcontractor submits the 
required items, the SQCS will ensure that required reviews are performed and the 
submittal status is maintained on the Subcontractor Submittal Register. 

4.3 Site Submittals 

Occasions may arise where the project site is required to develop and submit brief 
plans to the ROICCINTR, such as Traffic Control Plans, Site Equipment Plans, 
Stockpiling Plans, and Road Closure Plans. Because these documents are intended to 
coordinate site work with ongoing base actions, they do not require PM0 review and 
approval. The status of these plans will be rnaintained by the SQCS utilizing a “Site 
Submittal Register.” 
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5.0 INSPECTION SYSTEM 

5.1 Three Phases of Control 
* 

The Three Phases of Control is a term applied to the Navy’s Quality Control system, and 
it consists of inspections performed at three distinct phases in the work process. These 
inspections include the Preparatory Inspection, Initial Inspection, and Follow-up 
Inspection. The system is designed to emphasize planning and preparation for the work 
to be performed, and follows a philosophy of problem prevention, As described in this 
section, the Preparatory Inspection involves those parties charged with performing the 
work and is meant to be sure the work is done right the first time. The Initial Inspection is 
performed upon completion of a representative sample of the work, and provides a 
determination as to whether work is proceeding correctly. The Follow-up Inspection phase 
involves routine checks on the work activity to ensure that the work continues to be 
performed acceptably. 

The SQCS will implement the Three Phases of Control system for each Definable Feature 
of Work listed in the Work Plan. Specific types and frequencies of tests are detailed in the 
Testing Plan and Log. Inspections will be performed utilizing inspection checklists as 
specified in the Testing Plan and Log and included in the Work Plan. 

51.1 Preparatory Inspection 

The ROlCClNTR or his/her designee and the ANTR will be notified at least two 
working days in advance of each preparatory phase inspection. The preparatory phase 
inspection process will be initiated by the Site Superintendent responsible for the 
Definable Feature of Work. The results of the preparatory phase actions will be 
documented in the daily Contractor Quality Control Report. Prior to beginning work on 
each Definable Feature of Work, the following will be performed: 

l Review each paragraph of the applicable specification sections; 

* Review the contract drawings; 

l Verify that appropriate shop drawings and submittals for materials and 
equipment have been submitted and approved. Verify receipt of approved 
factory test results, when required; 

- 
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l Review the testing plan and ensure that provisions have been made to 
provide the required QC testing; 

l Verify that the appropriate disposal analysis requirements have been 
submitted to determine waste characterization analysis; 

. 

l Examine the work area, including the decontamination facility, to ensure that 
the required preliminary work has been completed and safety precautions 
have been taken; 

l Examine the required materials and equipment and sample work to ensure 
that materials and equipment are on hand and conform to the approved shop 
drawings and submitted data; 

l Review the Site Safety and Health Plan and appropriate activity hazard 
analysis to ensure that applicable safety requirements are met and,that 
required Material Safety Data Sheets (MSDS) are submitted. (Normally, this 
review will be accomplished by the Site Safety & Health Officer. It is a QC 
responsibility to ensure that the review is accomplished.) 

l Discuss construction methods. 

l Ensure that personnel of the required skill level are available and ready to 
complete the task. 

- Review the test or sampling procedure(s) to verify that proper and adequate 
equipment and resources are on hand to perform the testing or sampling. 

51.2 Initial Inspection 

Following the completion of a representative sample of the given feature of work, the 
SQCS will verify that the work meets the applicable quality requirements. The following 
items will be verified during Initial Inspection: 

MORRISON KNUDSEN CORl'(~)RATION 12 
NSWC Crane Pilot scale Operational Activities &June 6,1997) 



. The workmanship meets the established quality requirements; 

. Configuration and construction methods, equipment, and tools appear to be 
effective; 

. Calibration of measurement and test equipment is as specified; 

. Materials and articles used are as specified; 

l Inspection/testing methods are adequate; 

0 Applicable drawings are adequate; and 

. Safety and environmental precautions are adequate and comply with the Site 
Safety & Health Plan requirements. 

51.3 Follow-Up inspection and Surveillance - 

The following will be performed for ongoing work until the completion of each Definable 
Feature of Work. Follow-up inspections shall be documented in the daily Contractor 
Quality Control Report: 

l Work agrees with contract requirements; 

l The quality of required workmanship is maintained; 

l Testing is performed; 

l Rework items are being corrected; 

l Decontamination facility is in sound working order; and 

l The as-built drawings are being maintained; and 

l Work is completed in a safe manner, with no violations of the Site Safety & 
Health Plan requirements. 

- 
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5.1.4 Final Inspections and Beneficial Occupancy Date 

When a definable feature of work is nearing completion, the Project Manager/ 
Superintendent will request that the Site QC Supervisor perform a punchlisting of 
open/deficient items requiring completion/resolution. The Project Manager/ 
Superintendent will identify those items known to remain open/deficient at the time of 
the request. The Site QC Supervisor will perform an inspection of the definable feature 

of work, and punchlist items identified as open/deficient. The punchlist will then be 
provided to the Project Manager/Superintendent. The Project Manager/Superintendent 
will provide resolution of the punchlisted items. Following correction of the punchlisted 
items, the Project Manager/Superintendent will request inspection and acceptance of 
the noted items by the Site QC Supervisor. The Site QC Supervisor will maintain a 
status of accepted punchlist items. Clearance of all punchlist items, including those 
subsequently identified after the initial punchlisting inspection, constitutes final 
inspection. Typically, the ROICUNTR and the ANTR are is invited to perform a final 
inspection. Where possible, documented acceptance of the work should be obtained 
from the ROICCINTR, and the ANTR, who will normally establish a Beneficial 
Occupancy Date (BOD) for the work site, This is not typically performed on each 
DFOW - only on job completion. Copies of Navy acceptance are to be retained in the 
Project Files. 

5.2 Documentation 

The SQCS will perform follow-up inspections based on the Testing Plan and Log 
contained in the Delivery Order Work Plan. The SQCS will document the results of 
each day’s inspection on the Contractor Quality Control Report. Completed Contractor 
Quality Control Reports shall be submitted to the ROICUNTR and the ANTR on a 
daily basis. 

Completion of Contractor Quality Control Reports is required for each day that work is 
performed and on the last day of seven consecutive calendar days of no work. Each 
calendar day will be recorded throughout the life of the project. The reporting of work 
shall be identified by terminology consistent with the construction schedule. 

Contractor Quality Control Reports are to be prepared, signed, and dated by the MK 
SQCS and shall contain the following information: 

l Identification of the Control Phase and the Definable Feature of Work 
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l Results of the preparatory phase meetings held, including the location of the 

Definable Feature of Work and a list of personnel present at the meeting; verification , 
in the report that for this Definable Feature of Work, the drawings and specifications 
have been reviewed, and work methods and schedule have been discussed. 

. Results of the initial phase meetings, including the location of the Definable 
Feature of Work and a list of personnel present at the meeting; verification 
in the report that for this Definable Feature of Work the preliminary work was 
done correctly, samples have been prepared and approved, the workmanship 
was satisfactory, test results were acceptable, work was in compliance with 
the contract, the required testing has been performed, and a list of who 
performed the tests is included. 

l Results of the follow-up phase inspections, including the location of the 
Definable Feature of Work; verification in the report for this Definable 
Feature of Work that the work complies with the contract as approved in the 
initial phase, required testing has been performed, and a list of who 
performed the tests is included. 

.-~ 

l Results, including actions taken, of the Three Phases of Control for off-site 
work. 

. A list of rework items identified, but not corrected by close of business. 

. A revised rework items list along with the corrective action taken, as 
rework items are corrected. 

. A “Remarks” section containing: 

. Pertinent information which includes directions received, QC problem 
areas, deviations from the QCP, construction deficiencies encountered, 
QC meetings held, acknowledgment that as-built drawings have been 
updated, corrective direction given by the PQCM,:and corrective action 
taken by the Contractor. 

l Contractor Quality Control Report certification. 

- 
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. Certification statement that the report is complete and correct; equipment and 
material used and the work performed during the reporting period is in 
compliance with the contract, drawings, and specifications, except as , 
otherwise noted. 

5.3 Testing Plan and Log 

As tests are performed, the SQCS shall record on the Testing Plan and Log the date 
the test was conducted and the date the test results were forwarded to the ROICCINTR 
and the ANTR. The SQCS will attach a copy of the updated Testing Plan and Log to 
the last daily Contractor Quality Control Report of each week. This log may be 
maintained as a computer file for ease of update, which will allow its use as a final 
testing summary report. 

5.4 Rework Items List 

The MK SQCS shall maintain a list of work that does not comply with the contract, 
identifying what items need to be reworked, the date the item was originally discovered, 
and the date the item was corrected. There is no requirement to report a rework item 
that is corrected the same day it is discovered. The SQCS will attach a copy of the MK 
rework items list to the last daily Contractor Quality Control Report of each week. The 
SQCS shall be responsible for including on this list items needing rework, as well as 
those identified by the ROlCClNTR and the ANTR. This log may be maintained as a 
computer file for ease of update, which will allow its use as a final testing summary 
report. 

5.5 As-Built Records 

The SQCS is required to review the as-built records required by contract to ensure that 
as-built records are kept current on a daily basis and marked to show deviations which 
have been made from the contract drawings. The SQCS shall initial each deviation or 
revision. Upon completion of work, the SQCS shall submit a certificate attesting to the 
accuracy of the as-built records prior to submission to the ROlCClNTR and the ANTR. 
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5.6 Report Forms 

Inspection and test results will be summarized daily on the Contractor Quality Control * 
Report and supported by completed inspection/test checklists for the activity. 
Completed checklists may be included in the Closure Report at project completion, of 
retained in project files. Contractor Quality Control Reports shall be submitted daily to 
the ROlCClNTR and the ANTR. 

6.0 TESTING PLAN AND LOG 

A Testing Plan and Log is prepared for each Delivery Order and included in the Work 
Plan. The Testing Plan and Log references specific quality control Field Inspection 
Checklists for each Definable Feature of Work. The checklists identify the project 
component, the specific inspection or test to be performed and the frequency of such 
testing or inspection; they also list the standard which governs the methodology to be 
employed. Qualitative and quantitative acceptance criteria is provided, either through 

an actual listing of the criteria or by reference to a supporting checklist, work plan 
element, or a governing regulation or standard. 

The Testing Plan and Log is intended to serve as a living document to record, in the 
field, the status of testing and inspection performed in support of the Delivery Order 
work. 

The Testing Plan and Log reflects the application of the Three Phases of Control to the 
Definable Features of Work for each area. Where multiple areas will be worked at one 
time, the preparatory, initial and follow-up inspections may be combined. It is not 
necessary to generate a separate checklist for each area; however, it is necessary to 
perform the Three Phases of Control for each activity in each area. As inspections are 
completed, the SQCS will record the date that the inspections occurred in the 
appropriate sections of the Testing Plan and Log. Results of the inspections will also 
be maintained. 
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74 REWORK PROCEDURES 

The SQCS is responsible for ensuring that items that deviate from specified quality 
requirements are reported, tracked, and resolved. MK Quality Execution Procedure * 
(QEPJ 13.Y establishes the requirements and responsibilities associated with the 
identification, reporting, and correction of deviating items. Deviations are usually 
identified by inspectors during routine inspections or tests; however, deviations may be 
identified at any time by anyone involved with the work and reported to the SQCS. 

Nonconformances are typically of such a nature that resolution of the condition requires 
the coordination of multiple organizations or a specialized engineering or scientific 
evaluation. Nonconformance Reports are considered more severe than items identified 
on the Rework Items List. Because of this, the PQCM tracks and coordinates the 
resolution of Nonconformance Reports generated for all Delivery Orders. 
Nonconformance Reports will be dispositioned by a qualified engineer or scientist 
using the following categories of disposition: 

l Rework-The reported deficient condition is to be re-worked as specified in 
the disposition. 

l Repair-The reported deficient condition is to be “repaired” using a specific 
procedure provided in the disposition. The repair may require a custom 
approach to be utilized only for the reported condition. Note: Under this 
disposition, the condition must be reflected accurately on as-built 
drawings. 

There are two main categories of deviations 

These include: 

. Rework Items-Deviating conditions that may be resolved by simply reworking 
the item or condition as originally specified. These conditions may be corrected 
immediately or may require tracking on the Rework Items List, if not corrected by 
the end of a shift. 

. Nonconformances-A deviation of such a nature that resolution of the condition 
requires the coordination of multiple organizations or a formal engineering or 
scientific evaluation. Generally, any deviation that cannot be resolved by the 
performance of rework is considered a nonconformance. 
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As depicted in Figure 7-1, the key to resolving deviating items and conditions is to 
determine whether the condition can be corrected by reworking the item per original 
requirements. If the condition can be corrected by the end of the work shift, then no 
further tracking is required. If the condition is not resolved, the SQCS will note the 
Deviating condition on the Rework Items List for further tracking and resolution. ’ 

Deviating conditions which cannot be corrected by simple rework may be documented 
on a “Nonconformance Report”. 

. Use-as-Is-The engineering evaluation indicates that it is acceptable to use the 
subject item or condition “as-is,” and requires no further correction. A detailed 
engineering justification will be provided in the disposition for using the item “as- 
is.” Note: Under this disposition, the condition must be reflected 
accurately on as-built drawings. 

. Reject-The reported condition has been evaluated to be rejectable and the item 
should be discarded. This disposition is typically utilized for material problems 
and not programmatic errors. 

8.0 QUALITY RECORDS 

Required Quality Control documentation that is to be completed to support a Delivery 
Order will be specified in the Delivery Order Work Plan. 

Quality Records are generally defined as records that attest to or provide details of the 
quality of work performed on a Delivery Order. These records are technical in nature 
and serve to provide a record of environmental remediation activities. Quality records 
normally do not include administrative or cost documents. 

Required records will be defined in Delivery Order Work Plans. Typical Quality 
Records for a Delivery Order are presented in Table 2-l. 



FIGURE 7-1: 
BASIC DEVIATION RESOLUTION 

. 

/-F--j/ 

.- 
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Table 2-1 

Typical Quality Records” 

This table is to be used as a guide for the generation and disposition of Quality Records. Refer to the * 
Delivery Order Work Plan documents for specific documentation requirements which may differ from those 

Production 

(Verified/Validate l Completion Reports (summaries by the 
d) Project Chemist) 
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92 LABORATORY QUALIFICATION REQUIREMENTS 

9.1 Analytical Chemistry Laboratories . 

To support the analytical chemistry needs of the District II RAC program, MK takes full 
responsibility for the selection of qualified laboratories capable of performing quality 
analysis and data. Because the quality of analytical chemistry data must be beyond 
reproach, only laboratories meeting certain minimum qualification requirements will be 
utilized. MK will utilize analytical laboratories that have previously performed or are 
currently performing analysis in support of the Navy’s Installation Restoration Program 
(IRP) per NEESA 20.2-0478 (1988 Edition). Laboratories shall have undergone the 
laboratory approval process as defined in the subject NEESA document for the scope of 
work performed under the IRP. Because the NEESA approval process is project specific 
and not global, previous NEESA evaluations and approvals are not applicable to work 
performed on the District II RAC. However, they do provide some indication of the 
laboratory’s experience working under the Navy’s NEESA analytical requirements. 

MK must use an analvtical laboratory that has underqone U.S. EPA Reqion 5 RCRA 
approval. 

The experience gained under the foregoing programs must be relevant to the scope of 
work to be performed under the District II RAC. 

The MK PQCM and the Project Chemist will provide a listing of qualified laboratories to the 
procurement department, from which solicitations for competitive bids are made. 
Proposals received by responding laboratories are evaluated by the PQCM and the Project 
Chemist for quality and technical considerations. The evaluation consists of reviewing the 
technical proposal, statements of qualification, QA Program Plans, Standard Operating 
Procedures, ability to provide electronic data reporting, proper reporting formats, 
laboratory capacity, and ability to meet reporting limits for the analytical methods listed in 
the solicitation. Any exceptions to the solicitation or suggested alternatives are evaluated 
for feasibility. 
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A QA systems audit of the successful proposing laboratory may be scheduled to verify 
implementation of details of the laboratory’s QAPP. The performance of an audit is 
based on the volume of work to be performed by the laboratory and other factors, such 
as previous use of the laboratory. Any necessary corrective action identified as a resuit 
of an audit will be documented, and the laboratory required to respond to MK, stating 
the measures to be taken to correct the condition. The PQCM and the Project Chemist 
will work closely to ensure that any laboratory corrective action is adequate to provide 
the level of quality required on the District II RAC. 

QAPjP’s prepared for the Delivery Order provide the detailed requirements for, 
analytical sampling, from collection in the field to analysis in the laboratory. 
Additionally, specific requirements for data deliverables are included in the QAPjP. 

9.2 Geotechnical and Material Testing Laboratories 

Independent geotechnical and material testing laboratories shall be evaluated by MK in 
accordance with this plan to ensure that the laboratory is qualified to perform testing in 
support of District II RAC program requirements. Accredited and non-accredited 
laboratories may be utilized provided the conditions contained in this section are met. 

9.2.1 Accredited Laboratories 

Independent testing laboratories that are accredited shall comply with the following 
accreditation programs, as applicable to the scope of work to be performed: 

. National Institute of Standards and Technology (NIST) 

. National Voluntary Laboratory Accreditation Program (NVLAP) 

. American Association of State Highway and Transportation Officials 
(AASHTO) Program 

. American Association for Laboratory Accreditation (AALA) Program 

A copy of the independent testing laboratory certificate of accreditation, the scope of 
accreditation, and the latest directory of the accrediting organization for accredited 
laboratories shall be furnished to MK for subsequent submittal to the Navy Contracting 
Officer. The scope of an independent laboratory’s accreditation shall include the test 
methods required by contract and specification requirements. 

-- 
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9.2.2 Non-accredited Laboratories 

Independent testing laboratories that are QCJ accredited per the above, shall prepare 
certified statements, signed by an official of the testing laboratory, and shall be submitted 
to the Navy Contracting Officer for approval and attest that the proposed laboratory meet’s 
or conforms to the following requirements: 

. Sampling and testing shall be under the technical direction of a registered 
Professional Engineer (P.E.) with at least 5 years of experience in sampling 
and testing; 

. Laboratories engaged in testing of concrete and concrete aggregates shall 
meet the requirements of ASTM C 1077, 1990; 

. Laboratories engaged in testing of bituminous paving materials shall meet 
the requirements of ASTM D 3666, 1990 (Rev. A); 

. Laboratories engaged in testing of soil and rock, as used in engineering 
design and construction, shall meet the requirements of ASTM D 3740, 
1988: and 

. Laboratories engaged in nondestructive testing (NDT) shall meet the 
requirements of ASTM E 543, 1989 (Rev. A). 

Prior to utilization of any non-accredited testing laboratory, the Contracting Officer shall 
be notified by MK and afforded the opportunity to inspect the proposed testing laboratory’s 
facilities and records. Records subject to inspection include equipment inventory, 
equipment calibration dates and procedures, library of test procedures, audit and 
inspection reports by agencies conducting laboratory evaluations and certifications, testing 
and management personnel qualifications, test report forms, and the laboratory’s internal 
QC procedures. 

MK and the Navy Contracting Officer have the right of access to testing laboratories 
performing work in support of the District II RAC. This includes the right to check 
laboratory equipment in the laboratory and the laboratory technician’s testing procedures, 
techniques, and other items pertinent to testing, for the purpose of ensuring compliance 
to testing requirements established in the contract, 
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9.3 Test Results 

Test results shall be signed by a testing laboratory representative authorized to sign 
certified test results. The laboratory shall furnish all test results to the MK Quality ’ 
Control Manager. All test results shall contain,the following, as a minimum: 

. A reference to applicable contract requirements, tests, or analytical 
procedures used; 

l Actual test results; and 

. A statement that the item tested or analyzed conforms or fails to Conform 

to specified requirements. The cover sheet for each report shall be 
stamped in large red letters “CONFORMS” or “DOES NOT CONFORM” 
to the specification requirements. 

10. INSPECTION/PROGRESS SCHEDULE 

The inspections outlined in the Testing Plan and Log follow the Definable Features Of 

Work identified in the Work Plan. Each Definable Feature of Work is subject to 
Preparatory, Initial, and Follow-up inspections of the work activity. Therefore, the 
schedule of inspections to be performed works in conjunction with the removal action 
schedule for the Delivery Order, as included in the Work Plan. 

The Site QC Supervisor will work closely with MK Project Management and 
subcontractors to schedule the performance of Preparatory, Initial, and Follow-up 
inspections. Scheduling of inspections will be accomplished to minimize interruption to 
the ongoing work activity. Because the project schedule is dynamic and subject to 
change due to a number of influences, the Site QC Supervisor will develop an 
inspection schedule that reflects: 

1. The Definable Feature of Work to be performed; 

2. The Three Phases of Control (Preparatory, Initial, and Follow-Up); 

3. Responsible party for performing the work (i.e., subcontractor name); 

4. Schedule date that the inspection is to be performed; a 

5. Actual date that the inspection was completed 



The inspection schedule will be maintained at the job site and communicated regularly 
with MK Project Management and applicable subcontractors. 

11. REFERENCEDPROCEDURES 
. 

The following MK Quality Execution Procedures (QEP’s) are referenced in the body of 
the QCP: 

. QEP 8.1 - “Conduct and Control of Inspections” 

. QEP 13.1 - “Identification and Control of Deviations” 

QEP’s are program procedures issued to the project team. Copies of the pertinent 
QEP’s will be available on site. 

-. 
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