
NOO 164.AR000298
NSWCCRANE

5090.3a.
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

REGION 5
77 WEST JACKSON BOULEVARD

CHICAGO, IL 60604-3590

REPLY TO THE ATIENTION OF:

August 19, 1997

Christine Freeman
Naval Surface Warfare Center

. 300 Highway 361
Crane, Indiana

Dear Ms. Freeman:

DRP-8J

RE: FCR Approvals
Bioremediation Facility
Naval Surface Warfare Center
Crane, Indiana

I have reviewed the Field Clarification Requests (FCRs) that you have submitted to me for review
and modification ofthe Pilot Scale Operational Plan for the Bioremediation Facility. I hereby
approve, with various modifications the following FCRs:

FCRPSOO1
FCRPSOO4
FCR PS007
FCRPSO}O

FCR027

FCRPS002
FCRPS005
FCRPS008

FCR 028

FCRPS003
FCRPS006
FCR PS009

FCR PSO}} is approved bu.t no electronic version has been modified yet.

Enclosed are the oringinal FCRs signed by me. An electronic copy of all the modified text will be
sent to you today. Ifyou have any questions regarding this matter, please contact me when I
return on September 4th.

Carol Witt-Smith
Corrective Action Expert
WMB, IUINIMI Section

Recycled/Recyclable.Prlnted with Vegetable Oil Based Inks on 100% Recycled Paper (40% Postconsumer)



NAVFAC Southern Division/ 
Morrison Knudsen Corporation 

District II RAC 

FIELD CLARIFICATION REQUEST (FCR) 

Delivery Order No.: 4324-0009 1 Subcontract No.: 4324- 1 FCR No.: 4324-0009-FCR-PSOOl 
Pilot Scale Operational Plan 1 Page 1 of 1 
Reference Documents: Pilot Scale Operational Plan, Rev. 5 dated June 6,1997 

Problem I Change Description: 
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1). Operational Plan Text 
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b. Section 10.0; Replace Table 10-l 
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Replace Cover page and Table of 
the following drawings 
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10.0 
OPERATING EQUIPMEh? DESCRIPTIONS 

Table 1 O-l below provides a list of the major operating equipment that will be used at 
the excavation sites and cornposting facility. 

TABLE 10-l 
OPERATING EQUIPME~ 

I 

.A. - - 

?!YL - 
1 

- 

2 

specifications DescriptionlUse 

Screening contaminated soil at the 
excavation sites 

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

Self Powered side discharge-conveyor for 
loading soil onto windrow; towed by Live 
Bottom Trailer. 

Excating material. loading screen. and 
loading trucks at the excavation sites. 

Excavating material in areas of limited 
access and deaning isles between 
windrows. 

Grinding and mting of amendments prior 
to forming windrow 

Moving and unloading bales 8 manure. 
towing grinder/mixer unit. 

Loading amendments into grinder/mixer, 
and unloading windrow into Trucks and 
adjusting shape of windrows. 

For collecting and transporting decon 
liquids to site treatment facility or to 
compost buildings 

For storage of dean fluids awaiting 
analytical results. 

For decontamination of trucks, equip., ant 
rocks at the excavation site. 

For pumping out building, decon facilii. 
and storm water retention pond sumps. 

Forming and turning windrows. 

-&P$fJ!g&W”‘“‘“” 

Transportin accumulated liquids to on- 
site treatment facilities 

Minimum 50 ton/hr capacity; screen 
material to 1-1~9 inches: with feed 
hopper and diicharge &&eyor 

Semi-tractor Truck 

Hopper/Conveyor 

Minimum 48 cu. yd. capacity. 
conveyor rear discharge trailer. 0 to 
450 cu. fthr. 

1 

- 

1 

- 
1 

- 
1 

150 ton/hr capacity. 

3 - 4 cu. yd. bucket loader 

t- 

Steer Skid Loader ‘A to 113 cu. yd excavator 

700 tuft. capacity tractor PTO driven. 
Grinder/Mixer with side discharge 
conveyor 

II TrX%Clr 1 Agricuitural farm tractor with loader, 
bale handler and spear attachments 

6-7 cu. yd. bucket center pivot loader 
with claw attachment 

t- 

Center pivot Wheel 
Loader 

1 

II Water Tank Truck 1 1000 gallon (minimum)poiy tank. truck 
mounted with valve and pump 

1 1500 to 2000 galdon poiy storage tank 
with discharge valve 

II Portable High Press 
Spray Wash Unit 

1 1500 to 2400 psi portaMe gas 
powered spray wash unit. 

II Portable suction 
Pumps 

3 50 gpm self priming suction pump 

II Composter 1 Self-propelled. 20 foot windrow 
straddle type composting machine 

Tractor, wheeled 

contaminated Water 

1 4000 lb. Capacity for towing loaded 
carts, aircraft, and heavy equip. 

1 

= 

Trailermounted 1000.gallon minimum 
steel tank with pump. 

NSWC Crane 
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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. 

NSWC Crane 
Bioremedidon Facility 
Pilot Scale Operational Plan 1 o-2 



APPENDIX C 

BIOREMEDIATION FACILITY DRAWINGS 
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G-100 Bioremediation Facility, Master Site/Drainage Plan 

4324-0009-01 -A NSWC Crane, Soil Remediation Facility Process Flow 

4324-0009-01 -B NSWC Crane, Wastewater Collection Process Flow 

4324-0009-01 -c NSWC Crane, Soil Excavation Site Process Flow 

P-100 Bioremediation Facility, Amendment Loading - Windrows #l-4 

P-101 Bioremediation Facility, Amendment Loading - Windrows #5-8 

P-l 02 Bioremediation Facility Soil Loading - Windrows #l-4 

P-103 Bioremediation Facility Soil Loading - Windrows #5-8 

LIST OF DRAWINGS 

NSWC MINE FILL A STATION DRAWINGS 

176293 Box Emptyin$ Bldg 153 & TNT Storage Bldg 154, Plant A 

176295 Box Emptying & TNT Storage Bldgs, 1st Flr Framing & Fnd. Plans 

176296 Box Emptying & TNT Storage Bldgs, 2nd Floor & Roof Framing 
Plans 

176297 

176299 

176300 

176301 

176302 

180484 

187419 

Box Emptying & TNT Storage Bldgs, 1st Fir Plans & Elevations 

Box Emptying & TNT Storage Bldgs, Sections & Elevations 

Box Emptying 8 TNT Storage Bldgs, Sections and Details 

Box Emptying & TNT Storage Bldgs, Windows and Doors Details 

Box Emptying & TNT Storage Bldgs, Conveyors and Equipment 

“A” Area - Conveyor NO.2 Between Bldg. 152 & 153 

Box Emptying and TNT Storage Bldgs, Box Conveyor General 
Drawing 

187421 

571931 

571933 

Box Emptying and TNT Storage Bldgs, Details of Box Top 
Conveyor 

MFA Plot Plan - General & Steam 

MFA Plot Plan, Ele., Tele., Fire Al., Water, and San. Sewer 

NSWC crane 
Bioremediation Facility 
Pilot Scale Operational Plan -Appendix C c-2 
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APPENdlX D 

STANDARD OPERATING PROCEDURES 
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SOP 1 .o 

SOP 2.0 

SOP 3.0 

SOP 4.0 

SOP 5.0 

SOP 6.0 

SOP 7.0 

SOP 8.0 

SOP 9.0 

SOP 10.0 

SOP 11.0 

SOP 12.0 

LIST OF STANDARD OPERATING PROCEDURES 

MEASUREMENT AND MONITORING OF FIELD PARAMETERS 

SAMPLE COLLECTION FtIR OFF-SITE LABLRATORY ANALYSIS 

DECONTAMINATION OF FACILITIES, EQUIPMENT, AND 
PERSONNEL 

AMENDMENT PROPORTIONING AND MIXING 

LOADING OF AMENDMENTS INTO WINDROWS 

TRANSPORT AND LOADING SOIL INTO WINDROWS 

SOIL SCREENING OPERATION 

WINDROW TURNING AND MOISTURE ADDITION 

TRUCK SCALE OPERATION 

TIME INTEGRATED INDUSTRIAL HYGIENE AIR SAMPLING 

OCCUPATIONAL NOISE MONITORING 

BIOLOGICAL PROCESS MONITORING PROCEDURE 

NSWC Crane 
Bioremediation Facility 
Pilot Scale Operational Plan -Appendix D D-2 
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MORRISON KNUDSEN CORPORATION 
NA”F0.C SOUTHERN Dl”lSlON 

FIELD STANDARD 
OPERATING PROCEDURE: 12.0 
TITLE: Biological 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 aerobic heterotrophic 
bacteria types and counts using the attached procedure. The microbial 
enumeration procedures for polynuclear aromatic hydrocarbons (PAH), volatile 
organic aromatic compounds (VOA), specific hydrocarbons and oil, degraders will 
not be performed as they are not expected to be present in the soils used in the 
composting process. Only one sampling event shall occur per week to test for 

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. 

Document: 
SOP 12.0 
Measurement And Monitoring Of Field Parameters 

Work Order: 
4324.0009 

Revision: -B/ ’ 
Date: ,?QsmiE 
Page: 1 of 1 -- 
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NSWC CRANE 
WINDROW PROCESS DAILY LOG 

MIX # 
DATE: 

POST-TUf# MONIThlNG 
CIES Sample TempC /~ ) oxyghq( % Percent Percent 

Section Location l’(A) 13’0 2.5’* i’(A) 3’or S* Saturation Moisture 
A 4 I / I \ 

1 Mixavg:( 0 I 0 I 0 I 0 I 

Duplicates Pre-Turn Post-Turn 
Cross Section: ITemp.: IOxygen: Cross Section: ITemp.: IOxygen: 
Sample Location: I I Sample Location: I I 

NSWC Crane 
Bioremediation Facility 
Pilot Scale Operational Plan -Appendix G 

r 3’ @ sample location 1. 
or 2.5’ at sample location 2 and 3. 
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NAVFAC Southern Diwsioni District II RAC 
- Morrison Knudsen Corporatwn 

FIELD CLARIFICATION REQUEST (FCR) 

Delivery Order No.: 4324-0009 ( Subcontract No.: 4324- NA ( FCR No.: 4324.0009-FCR-PS002 

Pilot Scale Operational Plan, Site Safety and Health Plan 1 Page 1 of 1 

Reference Documents: Pilot Scale Operational Plan Appendix A; Site Safety and Health Plan, Rev. 5 dated June 6, 
1997 

Problem I Change Description: 

Based on initial clean soil testing operations and results from the industrial hygeine and safety monitoring, the following changes 
are requested to the Pilot Scale Site Safety and Health Plan: 

Attached marked pages A-5, A-6, A-9, A-l 1, A-12, A-13, A-18, A-19, A-20, A-22, A-21, A-28, A-29, A-36, A-37, A-38, A-39, A- 
40, A-41, A-42, A-43, A-44, A-45, A-46, A-51, A-52, A-54, A-67, A-70, A-71, A-77, A-82, Attachment A pages 2 of 9, 3 of 9,4 of 
9, 5 of 9, and 7 of 9. All lines affected are marked with an X in the margin. 

I Aoomval I Sienahf& _ 1 Date: Additional Reviews: Bv/Date /“ I 
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1.0 
INTRODUCTION 

This Task-Specific Site Safety and Health Plan (SSHP) describes safety and healtQ 
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 Requiremenfs Manual EM 385-1-1, dated September 1996. This SSHP is 
applicable to ali 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 ei#+e+be s&e+e+- 
discharged e!&&y+into the cornposting 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 NIOSW 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. 
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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 wntaminanw’& ~/t-fi*o~‘qX 
These chemicals can present health hazards in the form of airborne aerokols and by direct 
contact. Health hazards of metals 
health hazards involving hydrocarbon 
considered low. Potential biological 
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 wmposting 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. 

NSWC Crane 
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--,hill factor must be considered~ The frrst 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 felts 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 . 
posstbrlrttes. 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 v 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-I-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 PMMK will have 
a designated competent person who will evaluate all excavations and trenches on a daily 
basis f Inspections shall be recorded in a log 
book and field inspection checklists. . 

2.55 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 lockout/tagout installations and notifying all affected personnel. The MK Site 
Superintendent has the responsibility for implementing energy control measures. The 
PWD will provide energy control services on Mine Fill A utilities and process equipment 
if necessary. MK will provide their own energy control services on Bioremediation facility 
equipment and processes. 

In addition, energy contiols 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 

Lb 

Code. Bb+r-eqw- 
: 

m Fire extinguishers will be located at the diesel fuel storage location and in each x 
of the Cornposting 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 IO. 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 SSHG is (-if 
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 an’d LLG 

explosion hazards may exist is strictly prohibited. p % 
and -ivIsion I, croup 2 w-ecker?duse- Y 

A 

2.5.7 General Motor Vehicle, Hand and Power Equipment Safety 

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

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

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

. Personnel shall m 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 iteins such as traffic cones, 
flagging, barricades, and signs. Types and placement of traffic control items will be in 
accordance with EM 385-l -1, Section 8 and 29 CFR 1926.201 and 202. Workers required 
to work in active trafficareas-or roadways will be required to wear high visibility reflective 
vests. PtiS 

r 

x 
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4.0 
TRAINING REQUIREMENTS SUMMARY 

This section summarizes training requirements for project personnel. A trainin 
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 
mnduct the training. Site visitors shall receive site-specific training prior to entering an 

y 

c - 
. 

exclusion zone. 3 i 
x . 

-The format and content will be lefl 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. 

NSWC Crane 
Bioremedialion Facdcy 
Pilot Scale Opera:ional Pian SsHP A-18 06/06/97 



,- . Enerav Control 
~- I -  

All other requirements of this SSHP 

J 

If permit required confined space designations are made, then personnel involved with 
confined space entry work shall be required to have certified documented training ih 
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 HAZARD COMMUNICATION TRAINING 

- All personnel shall complete hazard communication training pursuant to 29 CFR 
1910.1200 and 29 CFR 1926.59 regarding all potentially hazardous chemicals to which 
they may be exposed. MSDSs and/or NIOSH Pocket Guides for the contaminants 
suspected to be in the various work sites will be placed in a site MSDS Right-To-Know 
Binder. Copies will be maintained at 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 CPRIFIRST AID AND BLOOD BORNE PATHOGENS 

At least one employee on each shift shall be qualified to administer First Aid and CPR. At 
h &a 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). V 
GPR-pers~lCBeident;f~~~~a~~~~t~~. 
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(is AFETY 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 

1 docum nted using Figure A-2 from this plan or equivalent. 
l” ; 

i 4”\q 
.a ’ LAN 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 

bl in fiel log-books. 
: .j 

j fh 
.9 ’ RE- 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 Brjefs are the 
responsibility of the Job Supervisor. Attendance shall be documented using Figure A-3 
from this Plan. 1 k! 
sRoui&mak~~ x 
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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. 

spcc; hi 
The medical surveillance program 

& 

nsists of a baseline or initial examination, an annual 
medical examination, a terminatio xamination, and episodic medical examinations as 
necessary. Termination exams .epeeify to this job have been determined to not be A 

necessary unless specific criteria is met as discussed in the MK Safety and Health 
Program for Hazardous Waste Site Operations, Section 16. v % 
c A 

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. 

P 
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or other qualified personnel. Records of the response check, maintenance, and annual 
calibration will be maintained on-site. 

Calorimetric indicator tubes (e.g., MSA tubes) for organic vapors shall be used at the Ml$ 
SSHO’s discretion whenever the PID instrument measures breathing zone concentrations 
of organic gases or vapors exceeding 5 parts per million (ppm) PI0 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. l+e%lK- 

W-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 10 mglm3 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 mg/m3, immediate steps will be taken to 
determine the cause and modify site operations. 
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1.2.4 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. Soung 
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 manufacturer’s instructions prior to use each day, and calibrated by the 
manufacturer or other qualified personnel yearly. Records of the response check, 
maintenance, and annual calibration will be maintained on-site. 

7.2.5 Heat Stress and Cold Stress Monitoring 

When temperatures at the site are above 65-F, p 
(3 Work/rest periods will 
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 
NIOSHIOSHAIUSCGIEPA, Occupational Safety and Health Guidance Manual for 
Hazardous Waste Site Activities, Section 8 should be consulted. The following is a 
summary from that document. 

When employees are required to wear impHae&$ e chemical protective clothing in 
temperatures exceeding 70”F, employees sbathnonitor their wise rate or use the 
“buddy system” to monitor each other’s pulse rate at the start of each rest period.-l&%e- 

ma snail agam be shoneneap 
BemtltteeHecorctnsae working In IYt C 
e Table A-9 can be used to establish workfrest periods and the 
frequency of monitoring pulse rates. 

Guidelines for the prevention of cold stress and cold stress TLVs shall follow the 
guidelines stated in EM-381-1 -1 Section 06.J and the current edition of ACGlH 
Threshold Limit Values for Chemical Substances and Physical Agents. At air 
temperatures below 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 2.53 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-l. 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. 

7.26 Carbon Dioxide, Hydrogen Sulfide, and Other Chemical Monitoring 

At the Bioremediation Facilities during active cornposting, 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 
levels exceed 4,000 ppm inside of the structure, the structure will be evacuated and 
action taken to vent the structure and maintain a level below 3,000 ppm. 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. H-rese 
crmg turntnguf 

Also during active composting, real-time monitoring will be conducted periodically to 
determine if sy detectable levels of methane, carbon monoxide, v 
m, ammonia,-re 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 

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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8.0 
GENERAL SAFETY RULES AND PROCEDURES 

8.1 GENERAL * 

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

8.2 RULES AND PROCEDURES 

. MK shall have available fl K . 
exhngnrrtrets: first aid kit including CPR kit (Pocket Mask) and biohazards x 
control kit; emergency eyewash; and spill response equipment (where 
necessary) available at each controlled work location. MK shall complete 5 2, 

L 
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. 

combustibtemat&&3-- 

. Do not eat, Mmoke, take medications,, chew gum or tobacco, or put 
objects in mouth while in the exclusion zone and contamination reduction 
zone or when handlin s mples. 01- 

9-a 
,d\lklAlb ~ddh/OS Fdz, /fe+f- s=-= 

,s r+-LOdca I& CA..* A-s kcmvk5L~sH~~ 6Y rft.& ssr-lo 

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

$7 

* At a minimum, wearha&bete, safety glasses and 
++$$+ 

stadk.4 boots when 
inside the work boundaries. 
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- Remain a safe distance from the excavation equipment when not rnvolved in 
operation or monrlorrng activities. 

- Do not under anv circumstances enter or ride in or on any backhoelexcavato! 
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. 

- Se alert to the symptoms of fatigue, heat stress and cold stress and their 

- Use ground fault circuit i 

* 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. 

- Se 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. 
lA.% 6-O +w~~lcE6~l6Jc? Pcfx~(C~S wlrd A @CRY+- 7-O T&S ,,.d‘? M,+T‘=,=/~~ 

. ti 
P whenever possible to avoid tripping hazards and Y 
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 w+thB 

* 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. 

* 

* 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 El 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 wilt be added in the 
field to show assembly points; m;vw 

Land emergency 
communications equipment. Posted with the Soil Excavation Map shall be the list of 
emergency phone numbers- 

9.3 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. v 
matton area wltt 3 

de 

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 followed by additional 
decontamination in the CRZ. The MK SSHO will monitor activities in the EZ from his 
position in the CRZ. Tt-~eboundar+n&omthaEZ!&at~t-be-based~lTe 
f&owing crrtei%--- 
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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 b 

C 
I 

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 p* c@rA’dK’s ’ 

x 

- 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 or 

potentially contaminated area) shall be inspected and, if necessary, decontaminated fo 
remove any potentially harmful substances that may have adhered to them. ‘Some 
equipment/clothing may be disposed of rather fhan decontaminated. In this case, the used 

le sampling equipment) will be stored in properly 
in the CRZ. A temporary decontamination station X 

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 DECONTAMlNATlON 

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

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

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

10.2 PERSONNEL DECONTAMINATION 

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

. Equipment drop p 
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. Boot wash station < % li 
m (a tub of water and detergent (Alconox@) with brushes ?or >( c7 
cleaning and another tub of water for rinsing. 

. ii 
. 

x CG 
c, 

. Disposable clothing drop. All contaminated or potentially contaminated disposable 
clothing shall be placed into labeled 6-mil plastic bags within 
-. 

wrc 

d 
. 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 G x 
-tevdeisand~oap for persufmei. 

10.5 DECONTAMINATION WASH WATER 

Equipment and personn 
of all wash/rinse waters 

10.6 SANITATION AND 

Personnel exiting the CRZ are required to thoroughly wash their hands and face prior to 

eating drinking, smoking, or using toilet facilities. Adequate toilet, hand washing and 
lunchroom facilities free of contaminants shall be designated by MK. 
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11.0 
ON-SITE FIRST AID AND EQUIPMENT 

11.1 FIRST-AID AND MEDICAL FACILITIES REQUIREMENTS . 

At a minimum, l&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, wand 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 
Office (PMO) should be notified shortly after notification to the Navy’s designated authority. 
If an on-site official cannot be reached, the MK Charleston PM0 still should be promptly 
notified at (803) 554-0100. 

Awritten report of the injury must be provided to the ROICC or REICC and MK Charleston 
PM0 within 24 hours of the incident via memo form. This report is to include as 
attachments: 

Z: 
C. 

d. 

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 6783191) 
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 prop& 
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 appropriate action which could include any or 
all of the following: 

* Evacuate all personnel involved to a safe place of refuge. 
* Notify emergency services using phone numbers identified in Table A-3. 
* 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. 

4 

-&atistes will be 
fl- 

A 
indudedonthe Soil Fe < 

. 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 i) J - 

potential of hearing protection, distance and noisy equipment when specifying the 
use of alarms, horns and sirens. The means of communication with emergency c 

response providers will be considered. pe Soil - x 
K 

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

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

RESPONSISILITIES 

The following 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 Projecl 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 fq[.emergency responses and identify special conditions 
which may require additional prep&aUons. 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 equipmen 
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. v 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 
“I 

\ 

Evacuation routes will be established based on scope of work, location of work and 
‘L 

atmospheric conditions. Ea(m 
m-11 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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13.0 
LOGS, REPORTS, AND RECORDKEEPING 

13.1 SAFETY AND HEALTH LOGBOOK * 

The MK SSHO shall maintain a Project Safety and Health Logbook for the duration of work 
activities at the site. 

&t&x& The logbook will contain specific information recorded on a daily basis &ik~ing- 
-7 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. 

<Records 

prepared equipment inspection sheets, if applicable shall also be maintained in file folders 

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 
~inluries 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 moilfhis 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 and 
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. 

wnd safety and health re] . . g 
TC. 
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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 
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Table A-3 Personnel Names and Telephone Numbers 

Person or Agency 

Fire Department NSWC Fire Department (8ase) 

Ambulance Service NSWC Ambulance (Base) 

Law Enforcement 

Robert Hlavacek 

Martin Wilson 

NSWC Security (Base) 

MK Program Manager (MK PMO) 

MK Field Operations Manager 

MK Site Project Manager 

David Beall 

=?I 

MK Site Superintendent 

MK Site Safety and Health Ofticer 

Don Miller 

stew tory 

William Piispanen 

Cmdr. Fred Smith 

Capt. J.M. Camey 

Jim Hunsicker or %m 

&ent Chris Freeman 

Adrienne Townsel-Wilson 

Brent Robertson 

Lt. Dale Eads 

Dale Groh 

Poison Control Center 

National Response Center 

Regional USEPA 

MK Project Engineer I 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 

3300 emergency ’ 

(812) 854-1235 

3300 emergency 

(812)854-1100 

(812) 8543318 

(803) 554-9367 

(803) 554-6003 

effmv (812) Ggu 

Wice(812)8&-W 
@&m 8 

$%47.7@0 
Jssab+(812)W 

Office:(216) 523-2121 

0tTlce:(812)8su84+ 
8W9QlY 

(208)386-5930 

(812)854-1834 

(812)854-1210 

(812)W 

%c( Ffa3 
(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) 
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Table A-6 

Minimum Personal Protective Equipment Requirements by Task 

Site 

Soil excavation at 
SWMU #I2114 

ACti@ 

1. Excavate, screen. and load soils for 

Compost&g 
2 Site restoration 
3~ Decontamination and rock washing 
4. Transporting contaminated soil (driving 
trucks) 

SWMU Sampling 1. Obtain soil and/or groundwater samples 1. Modified Level 0 

Pilot Scale Start- 1. Offload and grind amendments 1. Modified Level D.e 

Up and Operations MasRT 
of Bioremediation 2. Load amendment blend in windrows 2. Modified Level D. v  

Fdii Ma& 

3. Offload contaminated soil into Windrow% 3. Level C. modify where necessary. 
4. Turn and mix windrows 4. Level C. modify where necessary. 
5. Monitorwindraw parameters and field 5. a 

screening/confirmation sampling hladr Level C if working in buitding 
during windrow turning. Ao4r?t &’ 

6. Load and transport treated soik 6. Modified Level D. v  
revel D when 
dear of deco” station. 

7. Decontamination water management 7. Modiied Level 0. 
6. Cornposting building housekeeping 6. Modified Level 0, modify where 

“SXS*a~. 
9. Maintenance and Upkeep of Equipment 9. Level 0. modify per task based on 

manufacturer’s recommendation. 

Levei C respiratory protection includes half-mask air purifying respirator (APR) with HEPA cartridges and indirect venting 
safety goggles. or full-face APR with HEPA cartridges. Protectie suits are standard Tyvek’* 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. 

-- 

Motied&vd D includes same protective clothing as Level C except for Dust Masks where specified should be 31;i’ 
6710 Duwtv%kt Respirator or equivalent where Dust Mask is spedfied. In sane cases leather work g’oves can be 
for che;kal protective gloves (e.g. handling amendments, off-loading amendments and building maintenance). 
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Table A-9 

Dnitoring and Sampling Requirements Ml - 
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Figure A-4 SSHO Daily Logbook Report Page _ of _ 
/ 

Report Number 

n(s) Work Activity and # Employees: 

Monitoring conducted: 

Instrument used 

Levek of Protection: 

Correspondence: 

SHO Printed Name: 
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YALYSIS (AHA) 

Analyzed By/Date: Frank J. Petrik Reviewed By/Date: 
417197 

6. la. PrepInn work layout). Haul roads to be assessed against EM 385- 
I-I, Section 21.1 by MK onsite PE. Backup nlnmls on all 
motorized heavy equipment and headlights on (haul truck only). 
Emergency procedures and communications with haul trucks must 
be established. - 

6. Ic. Sound Level Surveys conducted by MK SSHO. 

6.ld. Diesel Fueling operations conducted per manufactu&s 
recommendation including daily inspection OF equipment. 

OSHA 1910.120 40-Hour Training. 3 dny OJT, 8 hours Supervisory. 8 
bow Refresher, Site Safety and Health PIan (Pmject Kickoff), POD, Prr 
and Post Entry Briefs, OSHA Hazard Communication, Respirator. 
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NAVFAC Southern Division/ 
Morrison Knudsen Corporation 

District II R4C 

FIELD CLARIFICATION REQUEST (FCR) 

Delivery Order No.: 4324-0009 ( Subcontract No.: 4324- NA 1 FCR No.: 4324-0009-FCR-PS003 

Pilot Scale Operational Plan 1 Page 1 of 1 
Reference Documents: Pilot Scale Operational Plan, Rev. 5 dated June 6,1997 

Problem I Change Description: 

3ased on initial results of clean soil testing and operational experience the following changes to the Pilot Scale Operational Plan are 
requested: 

4ttached marked pages: 

I). Pilot Scale Operational Plan test; 7-2,7-3, 7-4,8-l, 

8-2, 8-5, 8-7, 8-9,9-l, 9-2, 

$4, 
11-1, 14-1, 14-2, IS-I, 15-2, and 15-3. &/fe&L. c*: 

2). Appendix D 
SOP1.0; 6,7,8,9,10,11,12,13,and14of14. 

Sop 2.0; ‘$5, and 8 of& 

SOP 4.0; 2,3, and 4 of4. 

SOP 8.0; 1,3, and4of4. 

i). Appendix G; Added “Laboratory Moisture Data Form” sheets 1 & 2. 
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LMDO7-29.XCS 
Laboratory Moisture Data Form Definitions 

G, 
w 
GS, 

Sl 

GD. 

D, 

WV 

MS, 
PM 

PMS 
PS 

Nel weight of sample. (G, - T,) 
Gross wa4ght of saturated sampb and weigh boat. 

Saturated weight of sample. (GS, - T,) 

Gross dry waight. 

Dty wsjght of sample. (GD, - T,) 

Gross w&hi of samde and w&h boat. 
1 
: Pest-lP FaxNob 7671 loxa/lrk7 

I 
Mass of water h original sample. &V, - D,) 

Mass of water el6aluralion. (s, - 0,) 

Perwrit moisture of original sample. (&PA/,] x 100) 

Percant moisture at 6atwatbr. ([Hs,/S,] x 100) 
Fefcanl6aturaton. ([PhtuPMS] x 100) 

Pwl-ic Percent water koldii Capa&]. flrn~,,] x 100) 



TABLE l-2 
PROCESS GOALS 

Process Parameter Operating Goal 
1 . 

Denotes Maximum Water Holding Capacity 

If Contractor personnel and equipment are available durinq the Pilot Scale 
Ogeration. thermophilic bacteria testinq shall be performed. The procedure is 
described in Appendix D, Fiel&OP)12.0 of this plan. If personnel and equipment 
.are not available in a timely m&rer, or additional fundinq is not available. this 
test will be delayed until the full scale operation instead. 

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

Soil contaminants include TNT, RDX, and HMX. Concentrations of individual 
constituents in the soil ranged from nondetect to 15.300 mg/kg (RDX). TNT and HMX 
were reported as high as 3,790 mglkg and 1,340 mglkg respectively. Soil samples 
were collected in 1985 around Buildings 153 and 158 with the highest concentrations of 
contaminants detected near Building 153 (Halibution, 1992). The sample locations are 
depicted in Figure 1-2 with the analytical results shown in Table 1-3. 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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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. -%ene+ern-encLof-the - 
teconfem. 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 6.0. 

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 lo-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 wilt 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 seven 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 composting 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.v-e 
stusessfufrnm 

The pilot scale test treatinq explosive contaminated soils shall last 60 davs. If a 
pile meets the performance aoals. the U.S. Naw. 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 alloti 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 tb 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 nq 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, -8, and -C in Appendix C. Drawing 01-A illustrates the main composting 
processes while drawings 01-B and 01-C illustrate wastewater disposition and 
excavation 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. 

I. 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 Biofacillty 

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 goals are 
met. 

8. 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, eem+&ks, 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 6-1 and Table 6-l a. 

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

as Dewar Recipe Mix 3 (refer to the end of Section 1 of this plan). Final Mix 2 
f4kewRaeeue, is the same as Dewar Recipe Mix 4. Final Mix 3 -1 is 
the same as Dewar Recipe Mix 9. Final Mix 4 w is the same as 
Dewar Recipe Mix IO. which simulates the successful recipe from the Umatilla 
Army Depot (UMAD) Dilot and full scale test results. Final Mix 5 R is 
the same as Final Mix 4 accept the tyoe of manure is chanaed. in order to see if 
turkey performs better than the cow and chicken mix. Final Mix 6 m 
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 types 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. Nave and the U.S:EPA. The resultinq 
disposal of “treated soil” from the Final Mix 1 will need to be coordinated 
between the U.S. Navy. the U.S. EPA, and the IDEM, since the POTW sludqe is 
currently beinq land treated on-site throuqh a State aDproved permit.) 
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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 oft200 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, 
w.‘Fke 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. 

. - 

i, 

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 cornposting. 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 tonlhr 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 II. 

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. i\.  ̂ / ‘. I,x, 
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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 
and transported to the Bioremediation Facility for use as process water during initial 
compost windrow formation. Should other materials be found during the excavatron 
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. 

45 
The vehicles will exit the Mine Fill A facility 

L-M 
y turning left 

onto Highway 45 (H-45). The speed limit is PH at this 
location. Travel south on H-45 for approximately 4% miles 
and turn left on Highway 161 (H-Ial). 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; a disposed at the on-site sewage treatment plant; a disposed 
at the Mine Fill A treatment facility; or a-&qmA 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 mlnlmum 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 * 
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-100 in 
-Appendix C. All amendment suppliers will be identified in the Record of Recipe form, 
FieldP’--‘--“S’SOP@l.O in Appendix D. 

6.3.1 Manure (cow. turkev. chicken) 

Cow Manure 

The primary amendment sup@ier transrrorter is: Dayhoff Farms, located in 
Lyons. Indiana. (cow manure, turkev manure, chicken manure, alfalfa hay and 
straw). 

The cow manure comes from Lueken Daitv, located in Birdseve, Indiana. The 
cows are Holstein milk animals. Their diet consists of alfalfa, qrain. and 
qrainbv-products. The supplier 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 

a 

manure at approximately 79% moisture. 

Chicken Manure 
, vro*r 

-1 

The chicken manure come&Wabash Vallev Produce, located in Dubois, -x 
Indiana. The chickens are fmmkyer la~&~ hens up to 80 weeks old. Their 
diet consists of qrain. qrain bv-products. and calcium. The manure 
contains no beddinq, and contains approximately 1% feathers, eggs or other 
natural impurities. p A 

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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“h 

\ a 6.3.2 

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

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

B&h-the The cow,and-chicke~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. 

POTW Sludqe 

The POTW sludqe comes from the main wastewater treatment plant tanks 
at the NSWC. The sludqe is primarilv liquid’and will be dried or solidified 
jg contain a solid concentration of 20 percent or qreater (consistent 
enouqh to be stockpiled without causinq product run-off). It will be 
delivered to the Bioremediation Facilitv at approximatelv 6570% moisture. 
The material will arrive onlv at the time that particular windrow is beinq 

’ formed. There will be no storaqe of POTW sludqe at the Bioremediation 
Faciiitv. 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 buildings in order to 
reduce any leachate flow into other windrows. 

delivered in bulk to the amendment storage area, approximatelv one week 
prior to windrow formation. Wood chips shall be qround to 1.5 inch minus 

x 

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. 

Potato Waste 

The amendment supplier for the waste product from Frito 
Lav Potato Companv. located in Pmnl&t&di&a and supplied by 
Kambach Feeds, located in Frankfdrt. Indiana. Vegetable waste will be , 
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delivered in bulk at approxrmately 65 to 70% moisture. The potato waste will 
contain a solid concentration of 20 percent or qreater (consistent enouoh 
to be stockpiled without causing product run-off). The veaetable waste 
shall be delivered over a 7-dav period prior to windrow ConSttUCtiOIl. Due 
to the potential of product decomposition. the supplier will not be allowed * 
to stockpile the potato waste for more than 7 davs. 

6.3.6 Amendment Storaoe 

The amendments (with the exception of the POTW Sludae) 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 pondino of water on the asphalt pavement shall be manuallv removed 
within 24 hours. All stockpiles are to be covered for protection from wind 
and rain. The covers are to be placed in a manner that directs clean 
stormwater awav from the storaaqe area. The covers are to be made of 
reinforced plastic of sufficient strenatfi (10 to 20 mil plastic) to withstand 
tvpical weather conditions and frequent handlino. The covers are to be 
held in position with a sufficient number of sand baas to keep them in 
place dutina a strona wind. Efforts will be made to avoid puncturina the 
covers when placing the sand bass. The stockpiles will be covered at the 
end of ever-v 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 GRINDEWMIXER 

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. 9 

. . Y 
. . . . -r. Loading, complete 

1 

x 
grinding and blending of as much as 700 cubic feet (nearly 26 cubic yards) of \ 
amendments, wilt take approximately ten minutes. Section 10.0 provides a more 
detailed description of the operation equipment, and Field SOP 4.0 in Appendix D 

6 

I\ ~ 

provides a step by step procedure for loading and blending of amendments. *& 

6.5 LOAD AMENDMENT BLEND INTO WINDROW C? 
\ 

?‘B 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 ~‘.’ 
aPprOXimak?ly Six feet high and 12 feet wide. The grinder/mixer will return to the 
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amendments storage for 

continue until a windrow i 

is emptied. Unloading of _ 
load. This process will 

recipem. 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. 

8 P&g? 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. 

*\ p Field SOP 5.0 in Appendix Cl provides a step by step procedure for loading the 
e 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 cornposting facility in covered 
semi-tractor live bottom trailers. During the cfe&r 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. Lo 
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 s shown on drawings 
P-102 and P-l 03 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 
soil conditions. As the soil reaches the proper height, the truck will slowly move 
forward continuing to place soil over the amendment blend windrow until the trailer 
empties its load. 

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&d proceed to the 
vehicle decontamination facility (as illustrated on drawing P-102 in Appendix C) where 
the wheels and exterior will be washed with a high pressure, low volume spray. The 
truck will then return to the excavation site for another load of soil. Upon returning with 
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P another load of solI, the truck will back into buildrng #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-102 in Appendix C. . 

Soil will 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 ectuipment 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). 

Loo 

Moisture addition will take place during the windrow mixing stage. A 1% inc flexible 

d!iBc 
hose will be connected to the spray manifold inlet mounted on the windro rning 
machine for a water supply. The windrow turner is also equipped with 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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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 ~111 be in compliance * 
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 wilt be limited to personnel trained in accordance with 
29 CFR 1910.120. The level of protection worn within each exclusion zone wilt 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. I~- 

Decontamination will be required for excavation equipment, gravel and rocks, ckrmp ix: 

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 -e-. 
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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. . 

7.2.2 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 fine 7 This design 
enables the operator to p 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 sprayina 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 po&ntially 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. 4be~ 1( 

The trailer sanitary Y 
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 
li 

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 cycles No contaminated sorl, 
sediments, or wash water will be added to the compost piles once the initral windrow 

\ samplina has been performed. / 

and Equipment Decontamination Water . 

.i, uh,t h ~p..&irJ XO+BR 4 di b-%&#;tj 
collected in the vehicle wash area%$$$d%e excavatron sre dd. 

/nJn/#l pA+Lz */ -y&z 

& 

x 

x 

equipment wash area will be collected and stored in pbly tanks or transported to the 
compost buildings for use as initial process moisture addition o contaminated soil, 

or wash water will be added to the compost the initial windrow 
s call 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- 
6 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. 

swales will vary fro 
allowing for control 
basin will be sample 
meets off-site disch 
requirements will ei 
moisture control or 

in the compost building for initial win 
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8.0 
PROCESS PARAMETERS AND MONITORING 

Process control monitoring shall be performed during composting 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 ame ments based on the successful recipe, and 
be re-treated in order to meet the establis 

t 
ed full scale cleanup criteria. 

6 
If all pilot scale tests fait 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. 

a.1 PROCESS PARAMETERS 

The process parameters essential to successful biodegradation of the explosive 
contaminants are listed in Table 8-1. 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 duringcontaminated soil tests, the decision 
may be made by the U.S. Navy and the U.S. EPA to continue testing if degradation is - 
evident. 

At.  ̂ 8.2 PROCESS MONITORING 
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such as temperature and oxygen, will be M 
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 8-1 shows the decision paths for instituting 
the contingency process methods. 
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TABLE 8-i 
NON-CONTAMINANT PROCESS PARAMETERS 

Process Indicators Operating Range 

Temperature 25 to 60 “C 

Moisture 40 to 60 % (MWHC) 

I PH I 5.5 to 9.0 I 

I Carbon : Nitrogen I Various2 I 

I Oxygen I 5 to 20% I 

8.2.1 Temperature Monitoring 

Temperature is one of the most important monitoring parameters since it is a primary 
indicator of successful achievement of conventional thermophilic cornposting 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 cornposting 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 sh 

temperature profiles of each cross-section in the windrow for the inner core and outer 

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: 

27 
1. 

3: 
2. 

47 
3. 

If the moisture content is within the required range, and the oxygen levels are 
greater than 1 O%, 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. 

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 will be turned within 6 hours for additional aeration, 

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 
microbial growth. 

Moisture level sam 
described in SOP 
composited for a tot 
data will be determi 
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Percent moisture. 
Water-holding 
Percent saturation. 
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 0. 

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

‘), Through a spray system integral to the windrow turner machine, g 

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

3) By direct spray of recycle water (w, buildinq sump water, storm 
water, etc.) from a collection tank supply hose, only at the initial compost 
creation staqe. 

Moisture addition during the initial windrow formation may utilize the recycle water 
SOUR%S, however once the process has been initiated and sampling has been 
performed, only a potable water source will be clsed for moisture addition. Equipment 
decontamination water using soap or other chemicals shall NOT be used as 
recycled 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 , 

..andfhe-win&e 

Navy and the U.S. EPA representatives. 



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 .O 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 necessary. 

2. 

3. 

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 fi~titi5 

-,L 

performed within the same day. 

4 

@A +4$&l YP 

If, after thorough turning, the oxygen content is still below 5%, hen 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 
without approval of the U.S. Navy and U.S. EPA representatives. 

8.2.7 Explosives Level Monitoring 
/ #w-$ 

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 Ow 
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. ,/?I i 

x 
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8.2.9 Air Monitoring , .‘C I 

4 

L ,r’t C,rr: 6,, / ;,;., 

In addition to the proc s control monitoring, atmospheric air monitoring and sampling 
will be conducted &meet-Weq ukme~ts-ef the Site Safety and Health Plan . X 
developed for Operations at the Biofacility. Gas-samplingwiN-i&&e+eia~~ 
avygenJeveCfpeFsent.volume);~ hydrogewsulfide; carbon .monoxide,saFbow%xide, x 
ammoni~xidesoktit~~t~~f~~or~ldeh~e~~ot~~~ 
aw0sCS~~eFCw+af3&3iologieak9e~ 

-aw%el. 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 

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 wy. dbnJ,s& # 
.zwifh A& .wc.;eJ M/s ~WUAZR. 

- 

For sampling and monitoring purposes, four cross-sections, lettered A through D, shall j,, 

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 1.0 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 9fi 
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TABLE 9-1 
SAMPLING AND ANALYSIS SCHEDULE’ 

3. Storm water 

IO. DeconEwash water Per POlW influent As required for SW646 6330 8 
requirements disposal POTW parameters 

rlotes: 
I. Complete sampling and analysis procedures and details are provided in the Biofacility Pilot Scale 
ItAPP. 

\ 

c 
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11.0 
QUALITY CONTROL 

As prime contractor, MK will implement and - 
. 

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 
consisten uality requirements. 

The QCP spection requirements for the scope of work to * 
be performed. To supplement the information contained therein, Appendix G of this 
Work Plan provides Field Inspection Chec 

-performing inspections. T lu &ZP ‘\ h ‘s 

lists for general and specific items when 
eu -A i- Pr~pcud;s l4. x 

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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14.0 
RECORDS AND RECORDING 

Field personnel will generate and maintain detailed records of all site actrvrtles . 
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 wilt 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 &If Additional forms may be amended to this plan as 
developed during the Pilot Scale test. x 

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 moaitoring 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. 

__ 

I... 

After the treatment of a windrow is complete, the date of removal and the general 
location of the int,erim storage area will be recorded on an Interim Storage Form 
(Appendix8)f 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 I 
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 anilytical and process 
data, operation summary and conclusions for the completion.of the first batch of 
soil composting from Mine Fill A. n 
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. Interim Proqress Reports These reports will Includ? 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 f me business day to the 
U.S. Navy and@ U.S. EPA. $o& LL W:.UG h,ll 4L CLG.~G \ Y 

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

formaldehyde, hydrogen sulfide, nitrogen dioxide and nitrous fumes inside of the 

irborne dust lev 
direct reading, real-time aerosol monitor. With engineering and administrative controls 

F in place for dust, fugitive emissions are not expected to be a problem. 
hh 
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A combustible gas/oxygen/toxic gas meter will be use evaluate conditions prior to 
entering confined spaces, excavations, and other area deemed appropriate by the 3 
SSHO. This instrument will have a readout and aiarm f r lower explosive levels (10% 
methane), oxygen level in percentage, as well as carbo 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 adminktrative 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. Dttri& >< 

w See Section 7.3.1 of the SSHP for materials and methods, and sampling z 
strategy. 

Time integrated air samples for metals wilf’be completed in accordance with NIOSH 

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. 5 

f 
> 

See 

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 
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i Dutingcomposting, dip slide samples may be obtained from water ac~~q.ulated-in the 

j <.\ ( building sump anda~~lyi~d~for-biologicals~o,contac~slid~~~~~~les may be 

1 obtained from ally-assumedfungX@C%6% building componi?ntsar&analyzectfor 
bioloQiE?&~ee Section 7.3.4 of the SSHP. . 

Wipe sampling will be performed randomly throughout the pilot scale operations to 

x 
assess effectiveness of the personnel decontamination operation. F&w&m+z 
sz%??pies+Gll-&eJhe-kside~~e-shange 

p. Metals and explosibe residues will be 
are provided in the SSHP, Section 7.3.5. 

15.4 NO&E MONITORING 
03 pap+ &I k r&L Prlot;Siaie BP@d)~-6~ 

% 
~l&yettt. A Type 2 sound level meter will be usi: 
Noise.levels will be monitored 3 . . 

% 
to assess potential occupational noise exposures. 

15.5 EXPLOSIVE CONTAMINATED MATERIAL HANDLING 

.- 

The Contractor shall comolv with all rectuirements and recommendations from 
the U.S. Navy concernincl manaaement of explosive contaminated materials. 
Recommendations from the Hazard Analvsis reooti must be implemented. 
Several nieces of machinerv may have to have~explosive containment or other ,:- 

devices attached to or near the eauioment to satisfv the recommendations. If this 4. 
occurs. the equioment mav be shut down for a retrofittina between the clean soil 
and the contaminated soil comoostinq periods. 

NSWC Crane 
Bioremediation Facitity 
Pilot Scale Operahonal Plan 15-3 June 6.1997 
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3.3 Measurement Procedure 

The samples will be taken in the followino order: 

1. 

2. 

3. 

In-situ readinq of Oxvoen. 

In-situ readina of Temperature. 

Sample withdrawn for on-site laboratory analvsis of moisture and PH 
IThree times per week). 

4. Sample withdrawn for off-site laboratorv analvsis (Davs 0, 5, 10, 20, 
30.40, and 601. 

c 

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 - 
beina removed. The following procedure shall be used to collect oxygen and 

lu,&,l, ~tiitrw,~.f~. 
perature probe as 

3. 
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. 

Activate the “oxygen” mode by pressing down the rear portion ‘0’ of the control 
switch on the monitor. 

Measurement And Monitoring Of Field Parameters 

Work Order: 
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MEASUREMENT AND MONITORING OF FIELD PARAMETERS 

Aspirate 4-S times, or until the reading stabilizes. Record the oxygen 
measurement~m~the.fi including date, time, and sample 
identification. oa:+ Pedrrr LA2 QmI 

In the event that the Demista oxygentemperatu6e 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: 

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 MlNlMAX 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. 

cord the date, time, sample identification, and temperature meter MINIMAX 
values in the field logbook. Calculate the average temperature meter 
measurement by adding the MIN and MAX values and dividing by 2. 

SOP 1 .o 
Measurement And Monitoring Of Field Parameters 

Work Order: 
4324-0009 

Revision: \-1- 
I/ 

Date: 
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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 levei measurements: 

BP 
stainless steel push tubes with sleeves or split spoon &,/&L)BCII 
measuring tape 
dedicated 4 f17 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 
- 
drvina oven 
desiccator 

crucibles 
analytical balance (+I- & CL) 

squeeze bottle with distilled water 
paper towels 
sample taqs (see approved Pilot Scale QAPP) 
sample labels (see approved Pilot Scale QAPPl 
m 
transportinq device from buildings to the on-site lab 
field logbook 
indelible pen 

DOC”lWW 

SOP i .o 
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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 timesper 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. Mpisture 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 
euger push tube? The three sub-samples will then be composited 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. 

x 

x 

2. into and perpendicular to the pile at each sample 
the desiqnated depth (3 feet for sample location 
locations2 and 3) or a little deeper to insure a 

complete sample at that depth. m 

Dccument: 
SOP I .o 
Measurement And Monitoring Of Field Parameters 
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. 

tube): and place into a desionated stainless steel bowl with a stainless steel 
sooon or SCOOQ. Combine in the bowl the material from sample locations 1, 2, 
and 3 at a single cross-section. 

~ ,Vd-v-*bk 

4. Thoroughly mix the material in e bowl with a stainless steel spoon, then place 
the composited sample into a plastic bag pre-labeled with the ‘>( 
windrow number and the cross-section letter. Tape a taa identifvinq the 
V sample identification number, date. time. sampler’s name, 
windrow number and cross-section lefter. to the baa. 

5. A new decontaminated stainless steel bowl and stainless steel spoon+~& x 

P 

,,... shall be used for -‘r4 
each ~VXM&&M GJ k~d~o6J, 

Sample taqs 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 recordedF&the 

e’ 
Weights shall be reported to the tenth of a gram. 

-id-. $bd +d,., fiQ@rW.,i;r q. 
1. For each cro:s’-yectton sample, weigh and label a plastic weigh boat o 

with the sample identification number. Record this as tare weight, Tl. 

Doc”ment: Work Order: E)nwicinn. 1 I 
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2. 

3. 

Place a IO-15 oram sample in the tared weiah boat and record the qross 
wet weiaht. -=Gl 

Dry sample in oven at 105 - 110 degrees C for 24 hours or until a constant 

i i; ‘. 

weiqht is reached. 

d 4- Place dried sample in dessicator fanutes!and then record the aross 
dry weiaht of the sample plus weiah boat”“‘-:-‘- 

L Cbo\ ii4 QurOoS I)8 e A\bw,ihurn 
md\ ~vrnr~lr sia-ti,-rhcwZorr, t~si 04 

Collect all used sample material from a single pile jwindrowl. after the ~I:~I”LM%A m. 
moisture and pH measurements have been finished, and place in a 003 hi l-ClO&J 

disposable sealable plastic bag labeled for disposal back on& that fame pile 
where the sample came from. Do not tiix samples from different piles 
jwindrows). 

Dispose of clean soil baqs as solid waste. Dispose of contaminated soil 
baqs as contaminated, accordinq to U.S. Navy EPD procedures. 

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

The following calculation shall be oerformed: 
\ 
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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 PReistwe m 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 ush tube as x 
described in Section 4.3. A new sample baq, taq. a st then be used. 
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5.4 Measurement Procedure 

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. 

,l 

2. 

3. 

For each cross-section sample, weigh and label a 250 ml glass beaker with the 
sample identification number. p A 8 

Place approximately 10 grams of the remainder of the cross-section sample into 
the labeled beaker, u,ninh x I 

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 sample to sit for one hour to allow the solids to settle. 

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. 

Allow the reading on the pH meter to stabilize., then record the pH value in the 
field logbook. 

f 
wih d\lc\\t& u&ti 

-h9eou4h\v rik-c +b PN ?rwbe \eekuce~ Srmd~ MCMLWIG~Y~~C~. x 
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. 

Doc”menl: Work Order: Revision:- 1 1 
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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 25foot 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 

‘k a 
i.. 

/5( stainless steel push tubes with sleeves or sdit spoon A&!/& I$I& 6~~6 CYL 
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 custodv forms 
plastic bass for placinq sample containers in 

x M/J?3 n?,iL 
h ZJ t-FJ&~h%h ,- 
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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 

p, 

,lj 
Samples for off-site laboratory analysis will be discrete as described in Section 4.0 of 

il 
the approved Pilot Scale QAPP. Discrete samples will be collected from locations 1, 2, 

t 

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: 

&&Y, 
r 0 

J\ B”, 

Use the measuring tape and measuring stick to locate cross-sections A through 
D, and sample locations 1, 2, and 3 at ch cross-section, as described in 
Section 2.2 above. 

2. Insert the L aL(GpYd tk,f 
Jd 

into and peaendicular to the pile at each sample 
location. Push the tub&o the desiqnated depth (3 feet for sample location 

>( 

1. and 2.5 feet for samble locations 2 and 3) or a little deeper to insure a 
complete sample at that depth. 

ication, 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. 

A ~flc/. Place- the remaininq sample on top of the pile and next to the cross- 
section location. 

, 
DOCUtlW”t: Work Order: Revision: ~-2 
SOP 2.0 4324-0009 Date: 06106197 
Sample Collection For Off-Site Laboratory Analysis page - 5 of8 



MORRISON KNUDSEN CORPORATION 
NAVFAC SOUTHERN DI”,SION 

FIELD STANDARD 
OPERATING PROCEDURE: 2.0 
TITLE: SAMPLE COLLECTION FOR OFF-SITE LABORATORY ANALYSIS 

* 

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 
ponds. If the water level in the retention ponds is too low to sample using a bottom- 
fillins bailer, then a samolino device on a stick or rod 7 will be filled 
dkectty by submerging in the water. & 
+ The sample shall be transferred to 
.the aopropriate samolinq container. At no time will the sampler enter the 
retention ponds. .~~ 
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4.0 SAFE-i-Y AND HEALTH PRECAUTIONS AND CONTROLS 

1. 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. 

2. Maintain clear distance of approximately 15 feet and wear high visibility 
vest when working around moving machinery. Stay in equipment 
operators line-of-sight. 

3. Ensure all rotating equipment guards are in place and functional prior to 
equipment operation. 

4. 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. 

-, 

PROCEDURE 

Each pilot scale recipe will consist of%0 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 

Figure SOP 4-2, Pilot &a/e Batch 
quantities for each of the three 15 cubic 

I 
DWJmeOt: 
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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. 

2. 

3. 

4. 

Select the proper recipe mixture from Figure SOP 4-2, Pilot Sea/e Batch 
Spreadsheet Record the Recipe #, Date, and Design Quantities on the 
Record of Recipe form, m as in Appendix G of this 
Pilot Scale ODerational Plan. 

Load the first amendment via the center pivot loader from the 
amendment storage bin and gradually dump into the grinder/mixer 
until the desired ,,wJJ Record th 
weight on the R 

f 
ord of Recipe for that mix batch. 
vohm c iS ~0 PITO . 

? 
actual 

m!lmL Iwo 

Press the [TARE] key on the scale display to establish a temporary 
zero point. 

Press the [NET/GROSS] key to select NET mode. 
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. . . 

5. on until vi 
Record the actua weight on the 

Record of Recipe form for k idbhMt?h%a 

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. 

c 
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1.0 PURPOSE 

This procedure describes the methods which will be used to turn pilot scale 
windrows and add water to adjust moisture content. 

2.0 SCOPE 

This procedure applies to the Naval Surface Warfare Center, Crane, Indiana site 
for Bioremediation Facility pilot scale operations. 

3.0 EQUIPMENT 

x 

x 

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 

7 

gallon tank and spray 
nozzles to add moisture to windrows during the turni g process. 

&Jo 
3.2 Mobile Water Tank 

1,160 
The Mobile Water Tank is a & 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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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. 

3. 

4. 

5. 

6. 

7. 

Position the windrow machine at the windrow to be turned. 

Engage the drum on the windrow machine and begin turning the 
windrow. 

Upon reaching the end of the windrow, stop the windrow machine 
and disengage the drum. 

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. 

Clean caked material from the drum and flaps of the windrow 
machine. 

i- 
_ : 

i 
Cleanup material which has been thrown beyond the ends of the 
windrow and place in back onto the windrow using a skid steer 

,,,+‘, $1 ’ ,LiA 

loader or similar piece of equipment. .I-,-’ i /A” 
I ,2 2~ . 6’ )” 

1 
29 ,y &,j ; 

Repeat steps 1 through 6 for the rems$&g windrows to be turned. 

Moisture Addition 

Water will be added to the windrows!to adjust moisture content when the 
actual moisture level falls below 40°h of the MWHC (Reference Field SOP 
1 .O for determination of actual moi&re and MWHC). Water will be 
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2. Start with water level p At fi 
Prdfjf.,>dlrr/e/. ~s~4dnfco AZ 3eGsJ%J 

3. Engage spray nozzles at the start of windrow turning. 

4. Each pass with the windrow machine will add approximately 30 to 
$-gallons of water. 

29 i A&?& 
Monitor level of water in tank to assure no more than h?H 

Amd5;n h +tZ+&ae) is added to the windrow. 

6. Two or three passes may be required to add the desired amount of 
moisture. 

++ i 

8. Record amount of water .added on the Windrow Process Data - 
Daily Log found in Appendix D of the this Pilot Scale Operation 

73AMAtd Pb?P 
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Tl 
6 
WI 
GS, 
S1 

GDI 
D, 

M w1 

MSI 
PM 

PMS 
PS 

PWHC 

Laboratory Moisture Data Form Definitions 

Tare weight of weigh boat. 

Gross weight of sample and weigh boat. 

Net weight of sample. (G, - T,) 

Gross weight of saturated sample and weigh boat. 

Saturated weight of sample. (GS, - T,) 

Gross dry weight. 

Dry weight of sample. (GD, - T,) 

Mass of water in original sample. (IV, - D,) 

Mass of water at saturation. (S, - D,) 

Percent moisture of original sample. ([M&W,] x 100) 

Percent moisture at saturation. ([M&S,] x 100) 
Percent saturation. ([PMIPMS] x 100) 
Percent water holding capacity. ([Mwr/Ms,] x 100) 

Sheet 2 
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MORRISON KNUDSEN CORPORATION 
NAWAC SOwrHERN 0l”lSlON 

FIELD STANDARD 
OPERATING PROCEDURE: 4.0 
TITLE: AMENDMENT PROPORTIONING AND MIXING 

4.0 SAFETY AND HEALTH PRECAUTIONS AND CONTROLS 

1. 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. 

ibi’,L &h 

” 
\ \, ,..I\;. 

Maintain clear distanmbf aijbroximately 1 feet and wear high visibility 
!Y 

/ 

5 : 
vest when working areend moving machine Stay in equipment A-+. 
operators line-of-sight. 

3. Ensure all rotating equipment guards are in place and functional prior to 
equipment operation. 

4. 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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A!3 
MORRISON KNUDSEN CORPORATION 

’ NAVFAC SOUTHERN DIVISION 

FIELD STANDARD 
OPERATING PROCEDURE: 8.0 
TITLE: WINDROW TURNING AND MOISTURE ADDtTlON 

SAFETY AND HEALTH PRECAUTIONS AND CONTROLS 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Follow exolosives handfina orocedures as required bv the U.S. Navy, 
h&43 D. 
Us&Level &PPE per the Site Safety and Health Plan (SSHP). Personnel x 
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 Wrndrow Turner with cab door closed and latched in position. 

Use lockout controls on Windrow Turner when cleaning the flaps and 
drum during windrow turning activities. 

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 

I occument: 
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MORRISON KNUDSEN CORPORATION 
NAVFAC SOUTHERN DIVISION 

FIELD STANDARD 
OPERATING PROCEDURE: 10.0 
TITLE: TIME INTEGRATED INDUSTRIAL HYGIENE AIR SAMPLING 

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. 

&!J Procedure 

Bioaerosol samples will be collected in accordance with the guidance presented 
in the American Industrial Hygiene Association (AIHA), Field Guide for the 
Determination of Biological Contaminants in Environmental Samples (AIHA, 
1996). 

The airflow for the sampling unit will be adjusted to 28.3 Umin and verified using 
a factory calibrated electronic bubble-tube calibrator with a capacity to 30 Umin. 
Prior to calibration, the temperature, pressure, and relative humidity will be 
recorded on a calibration 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 pm-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. 

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 sample$ ill be placed concave surface down on disposable pans pre- 
wiped with seven 

4 
ercent ethanol/water. 
Ii04 

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 IO31 m3, the 
recommended Andersen two-stage sampling time is 17.7 minutes. Based on 

- 
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AiD . MORRISON KNUDSEN CORPORATION 
NAVFAC SOUTHERN DIVISION 

FIELD STANDARD 
OPERATING PROCEDURE: 10.0 
TITLE: TIME INTEGRATED INDUSTRIAL HYGIENE AIR SAMPLING 

data reviewed from IH sampling at other types of cornposting facilities, 
concentrations of bioaerosols in air could be approximately IO31 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 OC 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 (Q,) 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 Q,. The average flow rate (Q,) 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 (Qd 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. QsM is calculated from the following equation and the value 
recorded on the calibration log sheet: 

QM = Q, x (298/-l-) x (P/760) 

&Q SamDIe 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 

1 
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@a MORRISON KNUDSEN CORPORATION 
l NAVFAC SOUTHERN DIVISION 

FIELD STANDARD 
OPERATING PROCEDURE: 10.0 
TITLE: TIME INTEGRATED INDUSTRIAL HYGIENE AIR SAMPLING 

and analyzed accordingly: 

1. Total bacteria (total plate count), subculture from bacteria plate for Ecoli 
as a marker from manure. 

2. Fungi (molds and yeast), look especially for the fungus Aspengillus 
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 i 1 “C for 48 hours f 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 ho/i 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.&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 
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MORRISON KNUDSEN CORPORATION 
NAVFAC SOUTHERN DIVISION 

FIELD STANDARD 
OPERATING PROCEDURE: 10.0 
TITLE: TIME INTEGRATED INDUSTRIAL HYGIENE AIR SAMPLING 

expressed in units of colony forming units per cubic meter of air (cfu/m3) as 
calculated in the following equation: 

Bioaerosol concentration (cfulm3 ) = Number of colonies counted 
Vol. of air sampled in m3 

4.1.3 Data Analysis 

The laboratory will report quantitative laboratory analysis for each sample in raw 
data (as total count) and cfu/m3. The laboratory will 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 7 the maximally exposed 
individual,fer%%a&. oc ‘- 

At the composting facility, six personal samples of full shift duration, or split shift . . 
if necessary, will be obtained from the P M- i-? . . . 
? maximally exposed individual during . . . . 
the composting procesg& 

K & 

. . $ \. 

3 It * f . 

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 tee 
mt approximately 1.5 m above the floor. Area samples 
should be biased by representing the worst-case exposure,- 
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MORRISON KNUDSEN CORPORATION 
l NAWAC SOUTHERN DIVISION 

FIELD STANDARD 
OPERATING PROCEDURE: 10.0 
TITLE: TIME INTEGRATED INDUSTRIAL HYGIENE AIR SAMPLING 

I‘ II 

~ 

\q ( 
. 

. . 

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&l- 

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 Umin and verified using a factory calibrated 
electronic bubble-tube calibrator with a capacity to 4 Umin. If split shift samples 
of four hour duration are obtained, the pump will be adjusted to 1 .O Umin. 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 
Umin. 

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 
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Ai3 MORRISON KNUDSEN CORPORATION 
l NAWAC SOUTHERN DIVISION 

FIELD STANDARD 
OPERATING PROCEDURE: 10.0 
TITLE: TIME INTEGRATED INDUSTRIAL HYGIENE AIR SAMPLING 

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 (Q& 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 tlow 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. Qstd is calculated from the following equation and the value 
recorded on the calibration log sheet: 

Qatd = Q, x (298/-l-) 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 Samole Analysis 

.- 

At the laboratory, the samples will be analyzed per USEPA Method 8330 
(USEPA SW846, 1994) using a Hewlet Packard 104OA UV-VIS Diode Array High 
Pressure Liquid Chromatography (HPLC) detector system providing a scan for 
specific analytes and isomers including HMX, RDX, TNT, l,bDNB, 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. 
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MORRISON KNUDSEN CORPORATION NAWAC S0”THEP.N Dt”lStoN 

FIELD STANDARD 
OPERATING PROCEDURE: 10.0 
TITLE: TIME INTEGRATED INDUSTRIAL HYGIENE AIR SAMPLING 

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: 

3 C (mg/m3) = &Yr (ma) + Wdmslr&b(&LXJ!I 
v w 

where: 
C = concentration of analyte in air, in mg/mJ 
W, = mass of analyte found in the sample front, in mg 
W, = mass of analyte found in the sample back (ii 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, > WjlO. the analytical laboratory will report 
breakthrough and possible sample loss. The OSHA Method 44 uses gas 
chromatography with thermal energy analyzer and explosives analysis package 
(GC/TEA/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. 

QJ Data Analvsig 

The laboratory will report analysis results in mg/m3 for each detected constituent. 

4.3 Metals 

two of the laborers. 
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MORRISON KNUDSEN CORPORATION 
NAVFAC SOUTHERN DIVISION 

FIELD STANDARD 
OPERATING PROCEDURE: 10.0 
TITLE: TIME INTEGRATED INDUSTRIAL HYGIENE AIR SAMPLING 

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 Umin and verified using a factory calibrated 
electronic bubble-tube calibrator with a capacity to 4 Umin. If split shift samples 
of four hour duration are obtained, the pump will be adjusted to 3.0 Umin. 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 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 Umin or 3.0 Umin depending on the sample duration. 

The pre-sampling flowrate (Q,J 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. 

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 (QW) 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. Qtid is calculated from the following equation and the value 
recorded on the calibration log sheet: 

r i 
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MORRISON KNUDSEN CORPORATION 
NAWAC SOUTHERN DIVISION 

FIELD STANDARD 
OPERATING PROCEDURE: 10.0 
TITLE: TIME INTEGRATED INDUSTRIAL HYGIENE AIR SAMPLING 

Qstd = Q,, x (29Wl-) x (Pi760) 

The filter cassette holder will be removed from the holder and the sample media 
label checked and the cassette 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 OC 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 cassette inserted into the filter cassette holder, 
followed by removal of the cassette without activating the sampling pump. 

w 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 01) in L will be 
calculated from the following equation: 

C (mglm”) = @,&s (ma) - W, (mall X 1 O3 
v w 

where: 
C = concentration of analyte in air, in mglmJ 
W, = mass of analyte on the sampled filter, in mg 
W, = mass of analyte found on the blank filter (if any), in mg 
V = volume of air sampled, in L 

, t 
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MORRISON KNUDSEN CORPORATION 
NAVFAC SOUTHERN DIVISION 

FIELD STANDARD 
OPERATING PROCEDURE: 10.0 
TITLE: TIME INTEGRATED INDUSTRIAL HYGIENE AIR SAMPLING 

4.3.3 Data Analvsis 

The laboratory will report analysis results in mglm’ 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 cornposting 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 cornposting 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 p Y 
0 Area samples inside of the composting structure during &’ 
active composting will be obtained as a basis for design and verification of r 
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 

Cc’ ~. 

the compost piles, but far enough so as not be hit by the windrow turner machine 
J 

e/ 
and any of the compost thrown from its mixing flails. The sample pump and 
media will be m approximately 1.5 meter (m) x 

T” 

above the floor. For each method, estimate 4 samples for analysis (12 samples 
,,/T.,, 

plus 3 blanks) for a total of 15 samples. 

4&l 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 Umin. 

a. NIOSH 1500 - volume of 4 L, flowrate of 5 0.20 Umin based on n- 
hexane. 

b. NIOSH 1501 - volume of 30 L; flowrate of < 0.20 Umin based on 
benzene. 
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FIELD STANDARD 
OPERATING PROCEDURE: 10.0 
TITLE: TIME INTEGRATED INDUSTRIAL HYGIENE AIR SAMPLING 

x 

C. NIOSH 1003 - volume of 60-70 L, tlowrate approximately 0.14 
Umin. 

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 (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. 

The tube holder containing a labeled sorbent tube will be positioned vertiilly &Al 5 [ 
p approximately 1.5 m above the floor for area 
sampling. !P / ,>i 

I7 -- 
I 

At the sampling site, the sampling pump will be turned “ON” and start time 
/ t 

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 (Qr.,J 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 pm- and post- sampling flow rates and recorded on the 
calibration log sheet. Q., becomes the actual flow rate in the field (Q.J 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. Qs,,, is calculated from the following equation and the value 
recorded on the calibration log sheet: 

Q, = 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. 

LbCUlllMt: 

SOP 10.0 
Time Integrated Industrial Hygiene Air Sampling 

Work Order: 
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Revision? 07 
Date: 06/O&7 
Page: 

/ 



- 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 wit- and 
signs posted. p*r\L11/b ,Y+++§+%, ..r-m. 
7 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 
assess potential collapse scenarios and specify any control requ 

Positive identification of underground utilities and servic uired at least 24 hours 
prior to any excavation, trenching or penetrations. tion and Trenching Permit 
application must be submitted at least seven days p excavation activities. The 
MK Project Manager (PM) will be responsible for o this permit through the NSWC 
Crane Public Works Department (PWD). Part of mit 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 f. Inspections shall be recorded in a log 
book and field inspection checklists. )( ,~‘- ~~~. 

DP ‘L, >: 

2.56 Hazardous Energy Control (LockoutlTagout) 

Ground Fault Circuit Interrupters (GFCls) will be installed on all portable electrical 
equipment and installations in accordance with EM 385-l-l Section 1 l.c.05 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 12,2g CFR lg’lO.147~& w .& 

+HSP84+ The MK Site Superintendent shall be responsible for verifying adequacy of . g b,,/ 
all lockout/tagout installations and notifying all affected personnel. The MK Site ;, u 
Superintendent has the responsibility for implementing energy control measures. The 
PWD will provide energy control services on Mine Fill A utilities and process equipment if 
necessary. MK will provide their own energy control services on Bioremediation facility 
equipment and processes. 

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

2.5.6 Fire and Explosion 

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

IUSWL r%RE 9&u;& 
No hot work or open 

L. 
fl es will be allowed in the work area without a Hot Work Permit L7 

obtained through the Hot Work Permitting will be coordinated through the base ’ Q I 
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 
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manufacturer’s instructions before use each day, and calibrated yearly by the manufacturer 
or other qualified personnel. Records of the response check, maintenance, and annual 
calibration will be maintained on-site. 

Calorimetric indicator tubes (e.g., MSA tubes) for organic vapors shall be used at the MK 
g SSHO’s discretion.< 
dg. 

\ 

2 -new- 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. 

an 
Additional compounds that will be measured using colorimet 

4 

d 
indicator tubes include the 

XX following-, carbon dioxide,-, ammonia, nitrogen dioxide, 
J 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 

* x A direct-reading, real-time instrument capable of detecting airborne dusm 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 10 mgln? 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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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-l. If work is performed continuously in the cold at an equivalent chili 
temperature or below 20 OF, heated warming shelters shall be made available nearby 
the work area and the workers encouraged to use these shelters at regular intervals. A 
cold weather work/warm-up regimen shall be established when outside ambient 
temperature is less than a -15 “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 
levels exceed 4,000 ppm inside of the structure, the structure will be evacuated and 
action taken to vent the structure and maintain a level below 3,000 ppm. w 

k,; %g w, s 

SK . 

. . nr(.nn. 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 cornposting, 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 .I Material and Method 

a. NIOSH 1500 - collect on solid sorbent tube, coconut shell charcoal, 100 
mg/50 mg; volume of 4 L, flowrate of < 0.20 liier 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 
mg/50 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 
mg/50 mg; volume of 60-70 L, flowrate approximately 0.14 LPM. Analyze 
by GCIFID, if hit, analyze with MS and provide,readout against computer 
library. 

7.3.1.2 Sampling Strategy 

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 m 

i 

p. Area samples inside of the composting 5\ J\ 
structure during active composting will be obtained as a basis for design and . L’ 
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 v at approximately 1.5 meter (m) above J( 
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 
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once “active” composting begins except for the windrow machine operator. 
x - 

i,l,* personals samy 

. x” > 
m c .L 

1 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 

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. 

;\I, 

7.3.2.2 &moling Strategy 
$ 

During soil excavation and screening: (1) obtain two “personal” samples of ’ 
full shift duration from maxima 
excavation and screening task !4 
(I I 
gll 

rn& 

p(” 
K 

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 SSHO 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 
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44 and sample analysis will be conducted in accordance with EPA Method 8330 using 
High-Pressure Liquid Chromatography (HPLC) Analysis. 

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 Samolina Strategy 
ml 

During soil excavation and screening at the Mine Get&A facility, six person& & 
samples of full shift duration, or if necessary, split shift duration will be 
obtained from two of the laborers. The laborers 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. 

. . . . 
gc4 

. 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. 
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 H & 
approximately 1.5 m above the floor. Area samples should be biased by 

4 

representing the worst-case exposure since no one will be in the structure 3 
during turning of the windrows once “active” composting begins except for the 
windrow machine operator. 9 d 

.~;_ 

. . . . 
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Table A-7 

Volatile organic No more than 5 ppm above Continue periodic 
compounds. Both direct background, no benzene 
reading and time integrated 
samples will be obtained. 

. 

Frequency of monitoring is 
subjected to change as 
field experience is 
obtained. 

Greater than 5 ppm above Level D or Modified L&l D v,. Monitor for benzene or 
background but less than other organics. Continue 
IO ppm above background. periodic monitoring 
No benrene detected, no 
Action Level for any organic X:D Fddd. 

exceeded. 

Greater than 10 ppm above 
background or benzene 

detected or Action Level 
exceeded for any organic. 

To be determined by SSHO To be determined by SSHO Stop work and notify SSHO 
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Table A-9 

onitoring and Sampling Requirements 

N 

N 

Y 
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ACTMTY HAZARD ANALYSIS (AHA) 

1.1 Walk area down, establish l.la. Contact with underground 1.1~ Excavation and Trenching Permit completed and in place at work 
work zone, haul routes, get utilities or process piping. site. Utility locates coordinated by MK onsite PM through the 
permit and begin soil 1. lb. Contact with unexploded NSWC PWD. MK PE must assess undermining of structural 
excavation. 

1.1 c. Struck by and struck against 
1 .lc. MK SSHO to lead Plan of Day meeting reviewing clearing and 

grubbing safety based on EM-385-l Section 3 I. 
1. Id. Biological; weeds, snake MK SSHO to discuss specific biological hazards awareness with 
spiders; other plant life. al and/or Safety/IH department and plan for and 
1.1 e. Contact by inhalation, dii findings at POD and/or Pre Entry Briefs. 
contact or ingestion of chemica specified. Personal air sampling required. Dust 

1.2 Screen Soil, load and haul 
y wetting required. Personal decontamination required. 

1.2a. Struck by and shuck against 1.2~ Preplan work layout (Soil Excavation Map completed and posted). 
activity. Note: see worksheet physical objects during load and haul. Access and Haul roads to be assessed against EM 385-l- 1, Section 
on Screener. 21.1 by MK onsite PE. Backup alarms on all motorized heavy 

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

1.2b. Vehicle decontamination station and covered loads during 
transport. MK SSHO to assess decontamination and PPE 
requirements from time load is covered, during transport and off 

recommendation. and Health Plan 



ACTIVITY HAZARD ANALYSIS (AIiA) 

Activity: SWMU “temporary” Decontamination Facility Operations, Analyzed By/Date: Frank J. Petrik Reviewed By/Date: 
Personnel and Equipment. 4/l/91 

I 

2.0. Principal,$teps :, ” ,:~,, !, ,,~.: :, :,~: ,;::::,;::,i .; ,,.~ ~~. .~, :t~: ~‘,E,‘,~:.~,:: :: ~.::~~~~~~~~~~~~~:;~:i:‘l~~~~~~~~ ~~~~~~~--i:i_-iili--;l-:::--;ii~~~--~~~~~~~ei4a~~~~~~~~~~~~~~~~~~~~i:ii-:-iii 

2. I. Receive and place material at 2. la. Shuck by and struck against. 2. la. SWMU temporary Decontamination Facility to provide isolation 
Facility. Material handling concerns. and controlled access. Equipment most be secure or blocked. MK SSHO 

and Project Supervisor(s) to review material handliig procedures to 
insure good practices and approved equipment is used which conforms to 
OSHA & EM-381 Section 28.1 requirements. 

2.2. Decontaminate Equipment 2.2a. Contact with contaminated Z.Za?Level e mcdS;Bpac, PE wltb face shield, modify per MK SSHO review. 
using high pressure wash or hand material and cross contamination; Secure items to be decontaminated. Visual inspect integrity of Facility’s 
scrubbing and/or automatic wash inhalation of airborne aerosols; contact con&ment liners and containers used for waste waters. Personnel 
on vehicle tires and undercarriage. with high pressure wash stream; decontamination required including end of work shift showers at main 

unexpected movement of material to be decontamination facility. 
decontaminated. 

2.3. Rock/Debris washing 2.3a. Same as 2.la and 2.2a. 2.3a. Same as 2.la and 2.2a. 

2.4 ~~~~~~~~~ to be Used, ~:~, :, ~:~,, ,‘~~ :“:_ ~~i~~~~~~;~lz_e~~~~~~~_:ll:~:I-:i:; i_ii:l-ii;~l:;,i~~:i:~~~~~~~~~~;,ii-ii:-i,-i~~~~~i~~~~~ii.s’ii:l-i:--i- 

2.5. High pressure water wash Before use per manufacturers OSHA 1910.120 40-Hour Training, 3 day OJT, 8 hours Supervisory. 8 
with/without soap solution; other recommendation. hour Refresher, Site Safety and Health Plan (Project Kickoff), POD, he 
decontamination solutions; scrub and Post Entry Briefs, OSHA Hazard Communication, and Respirator. 
brushes; material handling 
equipment and securing 
equipment. 



ACTNITY HAZARD ANALYSIS (AHA) 

Dump Truck and Self-Powered Swing Discharge Conveyor. 

3.1 Position and secure discharge 3. la. Struck by and struck against 3.1~ Preplan work layout. Insure conveyor is locked into position on 
conveyor to Dump Truck and physical objects during Dump Truck. All machine guards in place and verified prior to 
offload Dump Truck into 
c.m”eyor for windrow 
development. 

3. lb. Airborne aerosols; chemical 
Section 7 of SSHP. 

3. lc. Noise and vibration. 

3.ld. Fire/Explosion 

3.1~. Sound Level Surveys conducted by MK SSHO. 

3. Id. Diesel Fuelii operations conducted per manufacturers 

Conveyor. recommendation. 

? ) ) ._.’ 
*I 



I 

ACTlVITY HAZARD ANALYSIS (AHA) 

Activity: Decontamination Facility Operations, Personnel and Equipment. Analyzed By/Date: Frank J. 
Pet& 4lll91 

Reviewed By/Date: 

,:_,:_;::::~:_::::_:::~.:::j_:,:,:~:~:.:~:~..~::,:~.~:,:;:,:.,:_:~,::,,.,,:.,.,,:~:,~,:::~::i::,::,,::_:~::::_,:,::: :::~:.,,::,,:,::::::::::,i::::::::::::,::::::::::::,,:~,:.:,:::::,::,:,:~_::,::::i/::::.:::::::::,::,:::,:,:.:.,::i::::~::,:,:,:,::,,_:::j::j:i::_j_:i ::i:---::::-::-::::::,::‘::--::::~:_:i-:~-::: <::,Y::,:,:,.::: .:., ;:g,.,.~: ,,:,~,~,~,, :.., ,. ‘,~ :‘: 
,~~~~sil~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~-.ii_~~~~:~~-;;:~ii:ii;-~~~~~~~~~~~~: ,,>~ ,, 

7.1 Receive and place material 7.la. Struck by and struck 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 
equipment is used which conforms to OSHA and EM-381 

rEbd;czyFI requirements. 

7.2 Decontaminate Equipment 7.2a. Contact with contaminated 7.2a.k L.evel&PPE with face shield, modify per MK SSHO review. 
using high pressure wash or material and cross Secure items to be decontaminated. Visual inspect integrity OF 
hand scrubbing and/or contamination; inhalation OF Facility’s containment liners and containers used for waste 
automatic wash on vehicle airborne aerosols; contact with waters. Clean side area established for worker’s street clothes 
tires and undercarriage. high pressure wash stream; and approved respirator storage after cleaning and sanitizing. 

unexpected movement OF 
material to be decontaminated. 

7.2b. Physical hazards associated 
with process equipment 
disassembly and 
dismantlement. 

7.2b. Plan for decontamination to include PPE selection, energy 
control, material handlii onsite, and waste management. 

: 

7.4 High pressure wash with soap 
solution; other decontamination 
solutions; scrub brushes; material 
&andlmg equipment aud securing 
equipment. Personal showers; 
@ash and change facilities. 

Before use per matIUfaCNrerS 

recommendation. 
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, and 
Respirator. 



4. I Diesel lwwered 4.1.. Struck by and stmck xgninat 4. IH. Preph work layout. All ttmchine guards in plnce and verified 
witdrowlcot~~poatrr turning plIysicxl objects during prior to operation. Cab dwrs closed and cab ventilation system 
nxdine is driven into operating. High visibility vests for personnel in building when 
conlpsring building 1” mix mncltie is operating. Standby personnel inside OF structure need IO 
and reform the windrow piles. maintain safe distance away from mixing flnils. 

4. lb. Airborne aerosols; chemical and 
OF SSHP. 

4.1~. Noise and vibration. 4. Ic. Sound Level Surveys conducted by MK SSHO. 

4. Id. Fire/Explosion 4. Id. Diesel Fueling operations conducted per manufacturers 
recommendation including daily inspection OF equipment. 

4.3 Windrow Mxchr Daily, prior to use per mnnufachwr’s OSHA 1910.120 40-Hour Training, 3 day OJT. 8 Ilows Supervisory. 8 
recommendation. 
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FIELD CLARIFICATION REQUEST (FCR) 

as.,..,-. . n-l;-- Order No.: 4324-0009 1 Subcontract No.: 4324- ( FCR No.: 4324-0009-FCR-PSOOS 
Pilot Scale Operational Plan 1 Page 1 of 1 
Reference Docamentsz Pilot Scale Operational Plan, Rev. 5 dated June 6,1997 

Problem I Change Description: 

Approval is requested for the following changes: 

1). SOP 6.0, Transport And Loading Soil Into Wiidrcws 
Marked pages 2 and 3 of 6. Changes include the option of stockpiling contaminated soil in a building at the Bioremediation 
Facility. 

2). SOP 2.0, Sample Collection For Off-site Laboratory Analysis 
Marked pages 1,3,4,5,6,7, and 8 of 8. Changes include the addition of the Wiley Mill and sample splitter. 

3). soy$ endment F’mptioning And Mixing;; add the following statement to Section 5.0; 
endmeat mixtures will normally be generated within the Same work day th& the soil addition is performed%* 

Xiowever, the amendment mixtures may be generated no more than two days in advance of the soil addition.” jam r(;i>l 

Organization: Morrison Knudsen Date: 07128197 

Resolution: Y 

If this FCR affects a subcontract, indicate CID number: N/A 

7/L8/67 

Approval Signature: Date: 

A:FCRPSOOl.DOC 



MORRISON KNUDSEN CORPORATION 
NAVFAC SOUTHERN DIVISION 

FIELD STANDARD 
OPERATING PROCEDURE: 6.0 
TITLE: TRANSPORT AND.LOADING SOIL INTO WINDROWS 

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 composting 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. 
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MORRISON KNUDSEN CORPORATION 
NAWAC SOUTHERN DIVISION 

FIELD STANDARD 
OPERATING PROCEDURE: 6.0 
TITLE: TRANSPORT AND LOADING SOIL INTO WINDROWS 

4.0 SAFETY AND HEALTH PRECAUTIONS AND CONTROLS 

x 

x 

1. I a orocedures as reauired bv U.S. Navv. Foil w o exe OS es I iv hand in 

2. contaminated soils into windrows and 
Modified Level D for set-up and preparation tasks associated with off- 
loading. 

,~ ~r~di~rCA&u~ 
4 eanng protectionhem based on results of sound 
level surveys. 

3. Maintain clear distance of approximately 15 feet and wear high visibility 
vest when working around moving machinery. Stay in equipment 
operators line-of-sight. 

4. Ensure all rotating equipment guards are in place and functional prior to 
equipment operation. 

5.0 PROCEDURE 

K 
II be excavated from the borrow pitJeaate& 
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 of 
this Pilot Scale Operational Plan. E? 

x 

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. < c . 

K g The empty weight of the tractor- 
trailer rig is 16.3 tons. Loaded tons of soil, the total load of 32.8 tons 
will not exceed the 36 ton capacity on the NSWC Crane base. ., 

\ 
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MORRISON KNUDSEN CORPORATION 
NAWAC SOUTHERN DIVISION 

FIELD STANDARD 
OPERATING PROCEDURE: 6.0 
TITLE: TRANSPORT AND LOADING SOIL INTO WINDROWS 

Figure 6-2 in Section 6.0 of this Pilot Scale Operational Plan illustrates 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 .,i, 
will be performed during the clean soil test as a practice even though the,..~~ ,+& ‘ \: 

The oeneral sequence of activities for loading soil into the windrows is as follows: 

x 
Y 

1. 

2. 

3. 

4. 

x 5. 

6. 

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, B&f 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 opene 
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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MORRISON KNUDSEN CORPORATION 
NAVFAC SOUTHERN DIVISION 

FIELD STANDARD 
OPERATING PROCEDURE: 6.0 
TITLE: TRANSPORT AND LOADING SOIL INTO WINDROWS 

7. 

x8. 

9. 

10. 

11. 

a2 12. 

x 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 Y 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. t&-&d PP&~L &I 
+ 

Ek~ltihJG i-h.4 LWil;t\l. 
y 

The tractor-trailer will return to the excavation site for another load of soil. ;-; I-..,, 
bw SCOdLdlld Me* rnsidm r Q‘$ 

This process will be repeated until all windrows have been loaded with one oc LA 

soil. 
kce bu\‘dr$!> 

d- 9-a B\oreuuoduak 
GiaL~h 

Drawings P-l 02 and P-103 in Appendix C of this Pilot Scale Operational Plan 
provide the travel path for loading soil into the windrows. 

I 
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@a MORRISON KNUDSEN CORPORATION 
l NAVFAC SOUTHERN DIVISION 

FIELD STANDARD 
OPERATING PROCEDURE: 2.0 
TITLE: SAMPLE COLLECTION FOR OFF-SITE LABORATORY ANALYSIS 

1 .O 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 @O-foot minimum) 
dedicated 4 ft 7 in.-long measuring stick marked with &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-l and Figure I-IA, of this SOP. Cross-section locations will be measured 
and marked atIer each time the windrow is turned. The following procedure will be 
used to establish cro s-section locations: 

nscrt 1. C~hfi pq+ 304 8 5 
4?Z 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. 

-23 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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MORRISON KNUDSEN CORPORATION 
NAVFAC SOUTHERN DIVISION 

FIELD STANDARD 
OPERATING PROCEDURE: 2.0 
TITLE: SAMPLE COLLECTION FOR OFF-SITE LABORATORY ANALYSIS 

Insert Figure l-1 and Windrow Sample Locations 

,.~ 
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MORRISON KNUDSEN CORPORATION 
NAWAC SOUTHERN DIVISION 

FIELD STANDARD 
OPERATING PROCEDURE: 2.0 
TITLE: SAMPLE COLLECTION FOR OFF-SITE LABORATORY ANALYSIS 

2Y?/ Measure the dist 

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. 

A.< Double check the measurements by making sure the distance 
f 

between cross- 
sections A and B, B and C, and C and D are all equal within f inches; and 
cross-sections A and D are each located 5 feet from the ends of the windrow. 

e location6 

Six m sample locations will be established at each of the four cross-sections. I& 
samples will be taken in the followina order 

1. bsitu readina of Oxygcx~ 

2. In-situ readina of TemDerature, 

3. SamDIe withdrawn for on-site laboratory analysis of moisture and 
DH. 

4. Samule withdrawn for off-site laboratory analvsis. 

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. a 
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@a MORRISON KNUDSEN CORPORATION 
l NAVFAC SOUTHERN DIVISION 

- FIELD STANDARD 
OPERATING PROCEDURE: 2.0 
TITLE: SAMPLE COLLECTION FOR OFF-SITE LABORATORY ANALYSIS 

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. 2 X 

c -- L c.. 

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. . . 

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 

5 

hdtwia < 
measuring tape ,.- 

dedicated 4 ft 7 in.-long measuring stick marked with six-inch intervals ‘<i_.. 

stainless steel bowls s’ 

stainless steel spoons 
appropriate sample containers (see Section 4.0 of the approved Pilot Scale 
QAPP) 
field logbook 
indelible pen 
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MORRlSON KNUDSEN CORPORATION 
NAVFAC SOUTHERN DIVISION 

FIELD STANDARD 
OPERATING PROCEDURE: 2.0 
TITLE: SAMPLE COLLECTtON FOR OFF-SITE LABORATORY ANALYSIS 

All sa _ I n i it a le shall be 
d con mi a e _ e 3. . 

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 1-I 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 
Cl, and sample locations I, 2, and 3 at each cross-section, as described in 
Section 2.2 above. 

2. 
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$0 Arm.+ e+f-++- 
To maxrmrze the homogenerty of the samples provided to off-site laboratones, the samples will be 

-+I 

4.t. 

The following procedure will be 

Spread each sample on a cookie sheet or similar tray. 

Dry the sampfes to approximately 10 -15% moisture content (damp). Drying may be done in an 
oven at temperatures below 120°F. but air drying is preferred (in accordance with EPA Method 
8330). If air drying, warming lamps may be used to facilitate drying, but a thermometer should ba 
used to ensure that the temperature does not exceed 120-F. Occasional stirring will help the 
samples to dry more quickly. 

NOTE: A hasa& analysis of the 
the samples should not be too 
the other hand, if the sample is too wet, L will smear and gum up 
thoroughly. Experience gained during previous testing at UlwDA indicates IO-15% moisture to be 

i.,. 

and-remove pebbles and stones greater than l/4 inch. 

Pour the sample into the loading funnel of the mill. Occasionally the mill may clog and the 
operator must gentty push the material using a wooden dowel. 

After the sample has pessed through the mill, collect the material and split the sample using the 
riffte/spiiier, if required. If splitting is not required, collect the sample and pour into the sample 
shipping container. 



MORRISON KNUDSEN CORPORATION 
NAVFACSOUTHERNDlVlSlON 

FIELD STANDARD 
OPERATING PROCEDURE: 2.0 
TITLE: SAMPLE COLLECTlON FOR OFF-SITE LABORATORY ANALYSIS 

#! 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. 

4. WIndrow TOC 1 sample par locations 1, 8 ounces Laboratory 
compost 2, 8 3 per cross-section: (both analyses (EPA 9060) 

Day W 
0,5,10,20, i0, ‘a,60 

may be 
performed 

5. Wmdrow TKN 
compost 

1 sample per locations 1, 
2,s 3 per cross-section: 
Day W 
0,5, 10,20, io, '40, 60 

using total 8 
ounces of soil) Laboratoly 

(EPA 351.3) 

Notes: 
1. Complete sampling and analysis procedures and details for the performance parameters are 
provided in the aDDroved Biofacility Pilot Scale QAPP. 

nwv?o 
4.0 IM) 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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MORRISON KNUDSEN CORPORATION 
NAVFAC SOUTHERN DlVlSlON 

FIELD STANDARD 
OPERATING PROCEDURE: 2.0 
TITLE: SAMPLE COLLECTION FOR OFF-SITE LABORATORY ANALYSIS 

qj 
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 

g,x 
44 Sample Collection 

Pecontamcdm Watec 
The following procedure shall be used to collect samples of decontamination water: 

1. Slowly lower the disposable Teflon or polyethylene &&tom-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 creatina volatilization of the 
samde while transferring, 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 Jabeling. ma 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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FIELD STANDARD 
OPERATING PROCEDURE: 2.0 
TITLE: SAMPLE COLLECTION FOR OFF-SITE LABORATORY ANALYSIS 

s Water tom/run-off 

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 etenti ‘on 

If the water level in? retention ponds is too low to sample using a Lot&n- 
u bailer, then a samol a device on a sti k 4v ‘c or ro will be filled 
dire&y by submerging in the water. m 

The sample shall be transferred to 
no time will the sampler enter the 

, ..- 
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TABLE l-2 
FIELD MEASUREMENT PARAMETERS AND ASSOCIATED MEASUREMENT AND ACCURACY 

RANGES 

PARAMETER 1 MEASUREMENT METHOD 1 MEASUREMENT AND 
ACCURACY RANGES 

I 
WC@” 

Temperature 

Moisture Level 

oxygen probe range = 0 -# in 1% 
increments \ 2 1 

hand-held compost temperature range = 0 to 93’C in 1’ 
probe increments 

sample weighing and drying orted to the tenth of i . 

PH pH meter = 4.0 to 10.0; pH reported 

1.3 PROCESS MONITORING MEASUREMENT AND S LOCATIONS AND 
FREQUENCY L)r 0 - LOdF in I” ~hL!XrMUk 

Locations for process monitoring measurements and samples are described in Section 
9.1 of Hte this Pilot Scale Operational Plan. A summary of the process monitoring 
schedule is presented in Table l-3 v below: 

TABLE l-3 
PROCESS MONITORING MEASUREMENT AND SAMPLING SCHEDULE 

PARAMETER SAMPLING1 
ANALYTICAL 

METHOD 

NUMBER OF 
SAMPLES PER 

SAMPLING 
EVENT 

VOLUME 
REQUIRED PER 

SAMPLE 

SAMPLING 
SCHEDULE 

Owen Field SOP 1.0 

Temperature Field SOP 1 .O 

Moisture Level Field SOP 1 .O 

6 per cross- in situ Daily 
section (24 total) measurement 

6 per cross- in situ Daily 
section (24 total) measurement 

3 per cross imitt+- Three times per 
section (12 total) measurement week and after 

volume moisture added 
desiqnated in to any pile 
Field SOP : 

PH Field SOP 1 .O 1 per cross 
section (4 total) 

imi%tla 
measurement 
on sample left 
from moisture 
samplinq 

Once per week 

NSWC Crane 
Bioremediation Facility 

June 6, 1997 
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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 
qualitatively evaluate precision. 

FIELD ACCURACY OBJECTIVES 

Accuracy for field measureme? will be ensured by adhering to established Field 
SOPS found in Appendix D. 

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. 

NSWC Crane 
Bioremediation Facility 
Pilot Scale Operational Plan - Appendix F F-7 



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 iW ~A-BfOd 
Procedures for decontamination of large equipment, 
personnel are described in Field SOP 3.0 in Appendi 
decontaminated in a designated 
equipment will be decontaminated after each 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 
f transported to a wastewater treatment facility at 
Rockeye or Mine Fill A or disposed accordinq to Navy EPD procedures, as 
described in Section 4.7 of the approved Pilot Scale QAPP. 

Equipment rinsate blanks will be collected to ensure that s plinq ecwipment is 
clean and that the potential for cross-contamination has b&n minimized or 
prevented. Rinsate blanks will be collected from the final A 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. 

NSWC Cr;llle 
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SECTION 4.0 
CUSTODYPROCEDURES 

. 

4.1 FIELD CUSTODY PROCEDURES 
J-7 

4.1.1 Field Documentation 

All field data will be recorded in bound field loabook Entries will be describgd in as 
.- 

much detail as possible. l?eim 
s?. 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 m Sample Identification 

Field ,m%$$&M will be identified using e f&awing format: dew;hro;~~~w 
5.1 0Li.L nwfcded 9t\ot LbiL Aw . 

NSWC Cwue 
I%iorenwli:~tion Facility 

JUIW 6, 1997 
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SECTION 6.0 
PROCESS MONITORING DATA REDUCTION, VALIDATION AND 

REPORTING . 

6.1 DATA REDUCTION 

Data from direct read instrumentation will be recorded in field logbooks immediately 
afler 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 
for field measurement data. The criteria in Table 6-l will be used to determin 
need for closer examination of data collection and instrument 
however, accedence of these 
data. 02. f!f ;ttrcz LFLW, tA 

ih/ePinf&ts - 
TABLE6-1 

DATA ACCEPTANCE CRITERIA AND SUGGESTED CORRECTNE ACTION 

I! MEASUREMENT I ,ACCEPTABLERPD CORRECTNE ACTION 

Temperature 
I 

10% 

11 Moisture Level I 20% 

IIPH I 15% 

a check instrument calibration 
. verify adherence to Field SOP 

. verify adherence to Field SOP 

* check instrument calibration 

6.3 DATA VALIDATION 

Validation of field measurement data will consist of checking for transcription errors 
and reviewing field log books. 

NSWC Cralre 
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(barium, cadmium, total chromium, lead), and TCLP-metals, depending on initial 
excavation site characterization results. Confirmation sampling will not be completed 
unless concentrations of TNT and RDX are at or below process goals. 

Confirmation sample results will be compared to those levels in Table l-4 to determine 
if TNT and RDX are below process goals and other parameters are below initial 
remedial goals (industrial PRGs). HMX degradation will also be closeiy.evaluated. 
This data will be used to determine if treatment must continue using the same mixture, 
the mixture must be changed, treatment is complete or treatment has failed using all 
mixtures. 

If treated soil does not meet process goals (i.e. TNT, RDXm), it will be retreated 
- using a different process mixture (recipe). Following reprocessing, if again the treated 

soil does not meet process goals, does not indicate a 40 percent or greater reduction in 
target compounds, and is unsuitable for placement in the landfill, it may require off-site 
disposal. This issue will be discussed during Full ,Scale Operations. 

Data Collection Task 5 - Post-Excavation Samdinq 

Once soil boring sampling is completed and the results reviewed (Task I), lminimllm 
M200 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. 

A sampli,ng grid will be laid out in the base of the Pilot Scale excavation(s), with a nodal 
spacing of 20 feet. Samples will be collected six inches below ground surface from 
each 20-foot by 20-foot grid block (base) and analyzed for explosives, site-specific 
VOCs (methylene chloride, acetone, methyl ethyl ketone, methyl isobutyl ketone, 
toluene and xylene) and metals (barium, cadmium, chromium and lead). Sidewalls will 
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be sampled every 20 feet and will not be gridded. The purpose of this sampling is to 
determine the level of contamination remaining in the excavation, with respect to 
explosives and potential site-specific contaminants. The data will be used during the 
Full Scale Operations to guide further excavation. 

1.42 Project Target Constituents and Laboratory Data Use 

1.4.2.1 Tarqet Constituents 

Three primary target constituents have been identified for the Pilot Scale operations: 
TNT, RDX and HMX. These parameters are present in many of the waste streams 
generated at Mine Fill A and have been detected in soil and surface water. Additional 
target constituents include site-specific metals and VOCs as these have also been 
identified in waste stored or generated at Mine Fill A. 

1.4.2.2 Initial Remedial Goals 

Soil will be excavated and treated to concentration levels which are protective of 
human health and ecology, as treated soil will be placed in an on-site landfill or used as 
backfill in the original excavation (Full Scale Operations task). Soil which is not 
successfully treated will be manaqed in accordance with this QAPP. Bench scale 
testing may be performed as an alternative to off-site disposal, to determine if other 
mixtures (recipes) can be used to improve treatment. 

Pilot Scale testing success will be governed primarily by process goals for TNT and 
RDX (30 mglkg, respectively) and remedial goal for HMX (34,000 mglkg). Decreases 
in concentrations of other explosives will also be carefully evaluated. Process goals 
for TNT and RDX are further discussed below. 

Preliminary Remedial Goals (PRGs) developed by Region 9 (USEPA 1996b) will be 
used as initial remedial goals for the remaining target constituents during the Pilot 
Scale phase. Industrial levels for the target constituents are listed in Table l-4. 
Concentrations were derived by Region 9 using EPA toxicity values from the integrated 
risk information system (IRIS), updated through July 1996, HEAST, updated through 
May 1995, and EPA’s National Center for Environmental Assessment. 
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SECTION 4 
SAMPLING PROCEDURES 

Sampling procedures will be used to collect data to meet the objectives of five data 
collection tasks: 

. Initial Excavation Site Characterization (Section 4.1) 

. Equipment Wash Water/Decontamination Water Sampling (Section 4.2) 

. Storm Water Retention Pond Sampling (Section 4.3) 

. Process Sampling (Section 4.4) 

. Excavation Sampling (Section 4.5) 

_ These tasks and associated objectives are described in Section 1.4. 

. QAlQC samples are described in Section 4.6. Decontamination procedures are 
provided in Section 4.7. Sample packaging and shipping information is provided in 
Section 4.8. A field equipment list and field test kit data sheets are provided in 

J 
“, 

Appendix A. 
c 

Each of the sampling tasks listed above will be completed during the Pilot Scale, as 
applicable. Mine Fill A soils will be excavated and treated. It is anticipated that only rlS muah 

>c 

200 cubic yards will be excavated from the site for treatment. Additional excavation at 
Mine Fill A will be completed during Full Scale Operations. 

Confirmation sampling in the excavation(s) for the purpose of closure wilt not be 
completed during the Pilot Scale phase. The v excavation will be 
sampled for explosives, site-specific VOCs and metals (barium, cadmium, total 
chromium, and lead) prior to being temporarily backfilled. This data will assist in 
delineating further excavation at Mine Fill A. 
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4.1 INITIAL EXCAVATION SITE CHARACTERIZATION PROCEDURES 

As defined in Section 1.4, 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 include methylene chloride, acetone, methyl ethyl ketone, 
methyl isobutyl ketone, toluene and xylene. These constituents will 
serve as indicators of the presence of paint wastes. Depending on 
VOC results, additional testing for naphtha, methanol, isopropanol 
and ethanol may be required. Site specific metals include barium, 
cadmium, chromium and lead. 

Objective 3: Determine if soilIs 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 (Figure 7 -5). Associated soil 
sample data, collected in 1985, are summarized in Table l-l 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. 

Note that in this section and in Table 4-l. “VOCs analysis” indicates the soil will be 
tested for site-specific VOCs and TCLP list VOCs. Only one sample will be collected 
for analysis of both sets of VOCs. 
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Markino Grid Blocks for Excavation 

Explosives data will be used to mark grid blocks or sampling areas as requiring 
excavation. tf a grid block or sampling area shows contamination (> 30 mglkg TNT or 
RDX) to a depth of two feet, the grid block or area will be marked for two feet of 
excavation. If a grid block or area shows contamination at the six-inch depth only, the 
block or area will be marked for one foot of excavation. If a grid block shows no c 

, x 

contamination at six inches 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 m for Pilot Scale). 1 

)( 

as.lnvshh K 

4.2 EQUIPMENT WASH WATER/DECONTAMINATION WATER SAMPLING 
“. 

Decontamination water generated at the staging area at Mine Fill A and at the 
Biofacility will be collected and stored in a tank. This water will be used in the process 
only in the startup phase. Once the treatment process is underway, only potable water 
will be added to enhance moisture content in the compost piles. Any solids which 

- collect in the suinps at the Siofacility will also be added to the compost during the initial 
phase only. 

Decontamination water stored in a tank will be sampled for explosives if used in the 
treatment process, or will be sampled for explosives, RCRA metals and POTW 
requirements if shipped to an on-site treatment facility. Sampling procedures are 
provided in Table 4-2. 

The samples will be labeled and stored in a cooler with ice and kept at approximately 
4 degrees Celsius. Sample documentation, packaging, and shipping procedures will 
be followed as described in Section 4.6 and Section 5.0, Custody Procedures. 

Disposable bailers or disposable pump tubing will be used to sample tanks, eliminating 
the need for decontamination. Used disposable bailers will be disposed with used. 
PPE. 

4.3 STORM WATER RETENTION POND SAMPLING 
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Surface runoff or storm water present on the Biofacility asphalt-paved areas will be 
diverted to two ponds, #I and #2. The water in the retention ponds will be sampled to 
determine if NPDES discharge requirements are met. Sampling procedures are 
provided in Table 4-3. Samples will be tested for NPDES parameters listed in 
Table 4-8. 

The samples will be labeled and stored in a cooler with ice and kept at approximately 4 
degrees Celsius. Sample documentation, packaging, and shipping procedures will be 
followed as described in Section 4.8 and Section 5.0, Custody Procedures. Disposable 
bailers-or disposable pump tubing will be used to sample the retention pond water, 
eliminating the need for decontamination. Any used disposable bailers will be disposed 
with used PPE. 

64 PROCESS SAMPLING 

and amendments, will be tested. This process is anticipated to take a minimum of 28 
w 30 davs for clean soil and 60 davs for contaminated soil after that, as 
dictated in the Pilot Scale Operational Plan. Each pile will be 25-30 feet long, 7 feet 
high and 20 feet wide. Sampling locations are displayed in Figure 4-3. Cross-section 
A, B, C and D will be sampled throughout the process for various parameters to be 
analyzed by an off-site laboratory. The schedule for sampling is as follows: 
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WindrowlComDost Samolina Schedule loft-site analvses1 -Pilot Scale . - . 

analyses may be 

Once process samples have shown that explosive concentrations have been 
consistently reduced over time for one or more compost piles or mixtures, a 
confirmation sample will be collected. Confirmation samples are anticipated to be 
collected on Day 28 E of processing. However, should processing be extended, 
confirmation samples WIII be completed at the end of the time extension. Confirmation 
samples will be collected using procedures in Table 4-4. 

Treated compost which does not meet the process goals for TNT and RDX using all 
mixtures may also require off-site disposal, especially if it cannot be placed in the on- 
site landfill. Soil and/or treated compost which requires off-site disposal will be 
stockpiled and sampled at a frequency to be determined by the Project Manager and 
the Navy. This task will be implemented during Full Scale Operations. 
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4.4.1 Other Process Parameters 

Field testing equipment will consist of pli, oxygen and temperature direct reading 
probes, Oxygen and temperature will be measured by pushing the individual probes 
into the center of each sampling sector of the compost piles and allowing enough time 
for an accurate reading, per manufacturer recommendation. Compost pH will be 
determined by measuring the p level in a solution of deionized water and a compost 
sample as described in Sectio Iti& .2 of the Pilot Scale Operational Plan. Soil moisture 
will be measured by weighing the sample, drying it, reweighing it and calculating the 
percent moisture. Frequency of pH, oxygen, temperature and soil moisture 
measurements are described in Section&of the Pilot Scale Operational Plan. 

4.4.2 Air Monitoring 

4.5 EXCAVATION SAMPLING PROCEDURE 

Approximately 200 cubic yards will be required for Pilot Scale operations. Once the 
excavation is completed, the hole will be temporarily backfilled using soil from an 
approved source at Crane.. Prior to backfilling, the excavation will be sampled to 
determine levels of explosives, site-specific VOCs and site-specific metals, if any, 
present above initial remedial goals. This data will be collected to guide further 
excavation at Mine Fill A during Full Scale Operations. 

The base and walls of the excavation will be gridded using 20-foot spacings. Samples 
will be collected from approximately six inches below ground surface, using procedures 
in Table 4-l. Samples will be analyzed for explosives, site-specific VOCs and site- 
specific metals only. 

4.6 QAKIC SAMPLES 

QC samples will be collected to ensure that representative and reproducible data are 
obtained. The types of QC samples that will be used are discussed below. QC 
samples apply only to samples submitted for off-site analysis by a laboratory_ _~ 
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MSlMSD samples will be collected to provide sufficient volume per QC and analytical 
laboratory requirements. The laboratory will select aliquots that are as homogeneous 
as possible with respect to one another to avoid precision problems related to sample 
homogeneity. 

4.7 DECONTAMINATION PROCEDURES 

4.7.1 Sample Bottles 

Sample bottles will be provided by the analytical laboratory. These bottles will arrive at 
the site in sealed boxes or coolers. Certification of cleanliness will accompany each 
box of bottles. The exception to this would be if any bottles were pre-preserved by the 
lab. 

If certification is not included or cleanliness of the containers is suspect, USEPA 
approved cleaning procedures will be carefully conducted by the analytical laboratory. 
The procedures are as follows: 

Metals: Detergent wash, tap water rinse, I:1 HN03 rinse, tap water rinse, 
1:l HCL rinse, final reagent grade water rinse. 

Volatiles (40 ml glass vials and septa): Non-phosphate detergent wash, 
tap water rinse, reagent grade water wash, dry (glassware only) in a 
muffle furnace at 105 degrees Celsius for one hour. 

Explosives: Non-phosphate detergent wash, tap water rinse, deionized 
water rinse, methanol rinse, final reagent grade water rinse. 

4.7.2 Sample Equipment Decontamination 

$ 

1 
Decontamination of construction and field e ipment will take place in a designated 
area using procedures described in Section .2 of the Pilot Scale Operational Plan. All x 
non-disposable sampling equipment, including stainless steel trowels and spoons, will 
be decontaminated according to the following procedure and sequence, depending on 
the contaminants involved: 

1) Manual scrub with Alconox and tap water wash. 
2) Rinse with potable water. 
3) 10% nitric acid rinse -(for metals only). 
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4) Rinse with reagent grade water 

9 
6)5J Air dry. 

Once dry, sampling equipment will be stored in plastic bags to prevent contamination 

Decontamination water from equipment and vehicle decontamination activities will be 
stored in a dedicated tank. Decontamination water and water collected in sumps will 
either be recycled as compost process water or transported to a wastewater treatment 
facility (WWTF) at Rockeye or Mine Fill A. Water shipped to the WWTF will be 
sampled and analyzed, per waste water treatment facility permit requirements. 

4.8 SAMPLE PACKAGING AND SHIPPING 

Immediately after collection, samples will be properly labeled, tagged and properly 
preserved. Table 4-7 lists the proper container, volume requirements, and preservation 
needed for the sampling effort. Samples requiring refrigeration for preservation will be 
immediately placed in coolers packed with ice or ice packs. Proper chain-of-custody 
documentation will be maintained as discussed in Section 5.0 - Custody Procedures. 

-, 

Packaging and shipping procedures will vary depending upon sample media, potential 
contaminant concentration, preservation technique, and sample container. General 
procedures are provided in Table 4-5. A waterproof metal or equivalent strength ice 
chest or cooler is suitable for packaging and shipping samples not considered 
“Dangerous Goods” by the U.S. Department of Transportation (USDOT). The person 
packaging the samples is responsible for ensuring that the cooler is in suitable 
condition for shipping. In the event a concern arises regarding whether a sample 
shipment is a USDOT “Dangerous Good” or is potentially in violation of international 
transportation regulations, the Project Engineer or Project Manager will be consulted. 

Sample packaging should ensure that the chance of breakage is minimized and that, in 
the event a sample container breaks or leaks, it will not impact the integrity of other 
samples in the shipment. Also, samples should be protected from ice melt. Each 
sample container should be placed in a ZiplocTM -type bag, and’wrapped in packing 
material such as bubble wrap or comparable shock-absorbing materials when shipping 
glass containers to avoid breakage. Adequate ice, contained in double ZiplocTM-type 
bags, must be included with each cooler shipment so that the contents are maintained 
at 4 (* 2) degrees Celsius until receipt at the laboratory. If necessary, a temperature 
blank will be shipped with each cooler. 
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TABLE 44. COMPOST SAMPLING PROCEDURE 

Dbjective: To support the operations at the Biofacility and monitor the effectiveness of soil remediation 
Jsing compostlng. 

Equipment: 
.pH monitors 
temperature and oxygen probes 
portable oven (moisture content) and scale 
R stainless steel push tube with sleeves or split spoons and 
attachments,er drive samples o fi hand nu& r. 
.PID 
etainless steel spoons, bowl and trowels 
4ifi7e splitter 
.No. 4 Wiley Mill, or equivalent 

Method: 

Consult Section 7.2 of the Operational Plan for methods and devices used to measure moisture 
content. temperature, oxygen and pH. Use the following steps to collect samples of compost for off- 
site analysis. Sample locations are provided in Figure 4-3. 5ti pie\d C 0 P 2 .D \n \ 

hpPLnn;iDa$$hL e~~~aurd P~lotbAr &PL*r)-tiuvlRl OIL!- 

-f#eenteiners: 
5. ~G3lkeMesatngles--sin?~~n~~ 

-H-h- 
--saffl~iien+ 

Takecardfneeesm 

---+-3-w-*+- iniet&rin&esbeenmade~ 
7. --%se&ell~mple+nformation(sampiet% 

- datertime-analysis)& k-*--‘;“--^“I’.---- 
,--manufactwer-guidel~~~r~~~t~a~~-t~.f~~togbook~- 

3,-Sempleffor~ff-siteanaly~~~~~~a~t~~~~~ arizedin+ectii4:4:- 
/ 

Documentation and ShipDing 
Documentation procedures are provided in Section 5.0. Packaging and shipping instructions are 
xovided in Table 4-5. 
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II TABLE 4-4. COMPOST SAMPLING PROCEDURE 1 

CWQC: CWQC: 

One field duplicate will be collected per compost pile, per sampling event, and analyzed for the same One field duplicate will be collected per compost pile, per sampling event, and analyzed for the same 
parameters as the regular samples (explosives, metals (barium, cadmium, total chromium, lead), parameters as the regular samples (explosives, metals (barium, cadmium, total chromium, lead), 
TCLP-metals, TKN, TOC). TCLP-metals, TKN, TOC). 

Field equipment will be decontaminated using procedures in Section 4.7. One equipment rinsate will be 
collected per 20 samples collected and analyzed for the same parameters as the regular samples 
(explosives, metals (barium, cadmium, total chromium, lead), TKN, TOC). 

One field blank (type 6) will be collected at the composting area (1 perpsamples) to determine if any 
contaminants were introduced during sampling, An additional field blank (type A) will be collected of the 
water used in decontamination. Both blanks will be tested for the same parameters as the regular 
samples (explbsives, metals (barium, cadmium, total chromium, lead), TKN. TQC). A third field blank 
will be collected from the water used in the process, unless the source is the same as the potable water 
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BLE 4-S. SUMMARY OF SAMPLING AND ANALYSIS PROGRAM 

Matrix 

Soil 

Water 

Parameters 

RS f=D 

total vocs (site- 
spa&k and those 
on the TCLP list). 
matats (Ba. Cr. 
Cd, Pb). TCLP- 
math. Explosives 

14+ 2+ 

FBA FEB 

1 1* 

Explosives, m 3+ 1 
metals POTW -I 
parameters (as 
required by 
NSWC Crane) 

1 1 

3. Storm Water 
Retention Pond 

Compost 
+ soil 

Amend- 

, ??e,nM 

Soil 

NPDES 3+ 1 
parameters (feted 
in Tab!+ 4-6) 

ExploS es. TOC. 
5 

12 per 1 per 
TKN (k vents: pile per pile 
day - 
28) 0, 5,10: 20: 

event per 
went 

30.40 and 60) 

metals (Ba. Cd, 
Cr. Pb). TCLP- 
metals (2 events: 

1 1 

1 per 2 per 
event event 
(b) 

1 per 2 per 
event event 
(W 

n 
MSI 
MSD 

5 per 
even’ 

- 
5 pe1 
even 
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TABLE 46. SUMMARY OF SAMPLING AND ANALYSIS PROGRAM 

Task Matrix Parameters Estimated No. 
of Samples(a) 

QAIQC Samples 

RS FD FBA FBB RB TB MSI 
MSD 

Notes: 

FBA = field b!ank type A (sample of waters used for decontamination. indudiig distilled/deionized water and potabfe 
water); type A held Manks will be collected at a frequency of 1 per event per source of tap water for decontamination; 
analytical frequency will be finaiized by the Project Chemkt 

FBE = field blank type B (water sample prepared during sampling event to determine if contamination introduced at 
sampling site): type 8 field Hanks will be collected at a frequency of 1 per 20 regular samples; analytical frequency will 
be fmaliied by the Project Chemist 

RB = rinsate blank or equipment rinsate blank 

TB = trip blank (VviH be prepared by laboratory and tested for VOCs only) 

MS/MSD = matrix spike and matrix spike duplicate (collected at a frequency of 1 per 20 samples collected) 

RS = regular sample 

FD = field duplicate 

Sample totak are estimated. The numbers may increase or decrease based on field conditions. 
An additional field blank (A) will be collected of the water used in cornposting (one time sampling only). unless 
it k the same water used in decontamination and steam cleaning. 
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TABLE 4-7. ANALYTICAL METHOD REQUIREMENTS 

Analyte 

Explosives 

Analytical 
Method’ 

8330 (full list) 

Sample 
Containe? 

2 1-L amber 
glass jars 

Preservation 

Ice to 4°C 

Holding Time 

7 days; analyze 
within 40 days 
after etiraction 

RCRA metals 6010 1 500-mL plastic HN03 to pH z 2; 180 days 
Ice to 4°C 

rot 

TUN 

Notes: 

EPA 415.1 

EPA 351.3 

1 500-mL plastic H2SQ4 to pH c 2. 28 days 
Ice to 4°C 

28 days 

Note holding times in bold-face type. 

1. 
2. 

SW-646 methods (latest revision) will be used unless otherwise noted. 
Container size may vary from lab to lab. Aliquots from several analyses may be obtained from 
one container, as directed by the laboratory. 
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uspended Solids 

Biochemical Oxygen Demand 

1. These values were obtained from the NPDES permit no. IN 0021539 (highest levels permitted). 
2. Field pH will be measured pH meterf29e). Calibration data and model 

information will be record including results. 

N/A = not available 

-, 



NSWC Crane Pilot Scale 
&facility QA Projecf Plan 
Revision 4 
June 6,1997 
Section 6, Page 1 of 4 

SECTION 6 
CALIBRATION PROCEDURES AND FREQUENCY 

This section describes the calibration procedures and the frequency at which these 
procedures will be performed for both field and laboratory instruments. 

6.1 FIELD INSTRUMENT CALIBRATION 

Field instruments will be calibrated as prescribed by the owner’s manual. Instruments, 
including the PID, pH meter and temperature/oxygen probe will be calibrated daily, in 
t&mem@, prior to use. Calibration data will be documented in the field logbook. A 

%n&ert. Calibration procedures for field test display instruments and the PID are 
provided as Appendix E, and are summarized below. 

pH Meter Calibration (Horiba Twin B-213, the following procedure will be adjusted as 
needed to meet the requirements of this device) 

The pH meter will be calibrated with standard buffer solutions before being taken to the 
field. In the field, the meter will be calibrated daily with two buffer solutions before use. 
The range of the buffer solutions will be at least three or more pH units apart and will 
bracket the expected pH of the sample being measured. 

. 

Ensure the temperature of the buffer and the sample are the same. 
Connect pH electrode into pH meter and turn on the pH meter. 
Set temperature setting based on the temperature of the buffer; place 
electrode in first buffer solution. 
After reading has stabilized, adjust “CALIB” (or equivalent) knob to 
display correct value. 
Repeat procedure for second buffer solution. 
Place pH electrode in the sample and record the pH as displayed. 
Remove pH electrode from sample and rinse off with distilled water. 
Recalibrate the pH meter every time it is turned off and turned back on, or 
if it starts giving erratic results - ~- - 
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PID (MicroTIP MP-1000) (from user’s manual) 

MicroTIP must be calibrated daily in order to display concentrations in units equivalent 
to ppm. First a supply of zero air, which contains no ionizable gases or vapors, is used 
to set MicroTIP’s zero point. Then, span gas, containing a known concentration of a 
photoionizable gas or vapor, is used to set the sensitivity. Usually clean ambient air 
will be suitable as zero air. lsobutylene at 100 ppm in air is recommended as span 
gas. 

Connect the supplied regulator to the span gas cylinder. Hand tighten the 
fittings. Observe proper handling techniques for all,gases. 
Open the gas valve on the gas bag by turning the valve stem fully 
counterclockwise. 
Attach the nut to the regulator. Hand tighten the fittings. 
Turn the regulator knob counterclockwise about half a turn to start the 
flow of gas. 
Fill the gas bag about half full and then close the regulator fully clockwise 
to turn off the flow of gas. 
Disconnect the bag from the adapter and empty it. Flush the bag a few 
times with the span gas and then fill it. 
Close the gas bag by turning the valve clockwise. 
Press SETUP and select the desired Cal memory with the arrow keys and 
press ENTER. Press EXIT to return to the normal display. 
Press CAL and enter the desired response factor, Use a table of 
response factors available in the User’s Manual to find the factor for the 
compound of interest. If the compound is not in the table or you are not 
looking for one specific compound, enter 1 .OO. The concentration 
detected by MicroTIP will be multiplied by the response factor before it is 
displayed and logged. 
Expose MicroTlP to zero air. Press ENTER and MicroTlP sets its zero 
point. 
MicroTIP then asks for the span gas concentration. Enter the known span 
gas concentration and then connect the span gas bag adapter to the inlet. 
Press ENTER and MicroTIP sets its sensitivity. 
When MicroTIP’s display reverts to normal, MicroTlP is calibrated and 
ready for use. Remove the span gas bag from the inlet. 

Temperatureloxvaen Probes (Reotemp) 

If the monitor/probe has not been used for A.5 minutes, it will automatically shut down. 
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SECTION 7 
ANALYTICAL PROCEDURES 

7.1 FIELD ANALYTICAL PROCEDURES 

Operation and QC procedures for the PID, pH meter and 
are provided in Appendix E. and SOP 7.9 

7.2 LABORATORY ANALYTICAL PROCEDURES 

The laboratory will implement project required Standard Operating Procedures (SOPS). 
These laboratory SOPS for sample preparation, cleanup and analysis are based on the 
latest SW-846 Revision (U.S. EPA, January 1996) and EPA methods for methods of 
chemical analysis of water and waste (USEPA, 1983) These SOPS which provide 
sufficient details and are specific to this RCRA Corrective Action interim Measure are 
provided in Appendix F and summarized in Table 7-l. 

The site samples for volatile organic compounds analysis (VOA) may be screened in 
the laboratory, as described in the VOA SOP and shall be analyzed, either as low or 
medium level concentration samples, or as a series of dilutions in order to cover the 
expected concentration range of the site-specific compounds of interest. 

The documentation of appropriate method validation for the project target compounds 
will be submitted in the Pilot Scale Completion Report. It includes the criteria for 
acceptance, rejection or qualification of data. 

7.2.1 List of Project Target Compounds and Laboratory Reporting Limits 

A listing of project target compounds, soils cleanup levels, and analytical methods to be 
used for samples collected during the project are summarized in Tables l-3, 1-4, and l- 
5. Reporting limits are provided in Table l-4. Other analytical results will be reported 
using standard method PQLs as reporting timits. Standard method de&tio~n?imitsfor 
each method in Table l-5 are provided’in.Appendix B. 
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7.2.2 List of Associated QC Samples 

The analytical methods and laboratory SOPS include a QC section which address the 
minimum QC requirements for the analysis of specific analyte groups. Compounds to 
be spiked will be representative of the target compounds of interest. Section 7.1 of the 
Sampling and Chemical Analysis Quality Assurance Requirements for the Navy 
Installation Restoration Program (NEESA, 1988) contains a complete listing of the 
associated QC samples required for this project. This document is provided as 
Appendix H. 
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SECTION 13 
CORRECTIVE ACTION 

13.1 CHANGE CONTROL / /U.S. ivAuVavrd A-S. E?A nr~mrsm-f~*;ld. , 
Prior to implementation, changes t d original documents, procedures, and specifications 
will require approval by the --J:--: 
It is the responsibility of project personnel to appropriately record the change and to 
make the documentation available to the PM and SQCS. The effect of the change on 
the project will then be evaluated by the PM and SQCS. A description of the proposed 
change, along with the results of the evaluation, will be presented to the Navy for 
approval. Following Navy approval, the change will be documented as a revision to the 
original document to reflect the work as actually performed. 

13.2 FIELD CORRECTIVE ACTION 

Nonconforming items and activities are those which do not meet the project 
requirements, procurement document criteria, or approved work procedures 
Nonconformances may be detected and identified by: 

. Project Staff - During the performance of field investigation and testing, 
supervision of subcontractors, and preparation and verification of 
analyses and design 

. Laboratorv Staff - During the preparation for and performance of 
laboratory testing, calibration of equipment, and quality control activities, 
and 

. Qualitv Assurance Personnel - During the performance of audits or daily 
review of field reports or data. 

Each nonconformance affecting quality will be documented by the personnel identifying 
the nonconformance. For this purpose, a standard form (e.g., Nonconformance 
Report), results of laboratory analysis quality control tests, audit report, internal 
memorandum, or letter will be used as appropriate. Documentation will include: 

. Identification of the individual(s) identifying the nonconformance, 

. Cause and description of the nonconformance, 

x- UJf 
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. Method(s) for correcting the nonconformance (corrective action) 01 
description of the variance granted, 

Schedule for completing corrective action, and 

. Any required. approval signatures. 

Documentation will be distributed to the Program ‘Quality Control Manager (PQCM) with 
copies to the PM and SQCS. It is then the responsibility of the PQCM to approve and 
initiate resolution for the institution of the necessary corrective action to the 
nonconformance. Documentation describing the nonconformance and the corrective 
action implemented will be placed in the project file. Completion of corrective actions 
for significant nonconformances should be verified by quality assurance personnel as 
part of future auditing activities. 

-. 

Any recurring nonconformance should be evaluated by project, laboratory, and/or 
quality assurance personnel to determine its cause and appropriate changes instituted 
in project requirements and procedures to prevent future recurrence. When such an - 

evaluation is performed, the results will be documented. 

13.3 LABORATORY CORRECTIVE ACTION 

Corrective action in the laboratory may occur prior to, during and after initial analyses. 
A number of conditions such as broken sample containers, multiple phases, low/high 
pH readings, and potentially high concentration samples may be identified during 
sample log-in or just prior to analysis. Following consultation with lab analysts and 
section leaders, it may be necessary for the Laboratory Quality Assurance (QA) Officer 
to approve the implementation of corrective action. The laboratory standard operating 
procedures (SOPS) specify some conditions during or afler analysis that may 
automatically trigger corrective action or optional procedures. These conditions may 
include dilution of samples, additional sample extract cleanup, automatic 
reinjectionlreanalysis when certain quality control criteria are not met, etc. 

The bench chemist will identify the need for corrective action. The Laboratory Project 
Manager, in consultation with the Laboratory supervisor and staff, will approve the 
required corrective action to be implemented by the laboratory staff. The Laboratory 
QA Officer will ensure implementation and documentation of the corrective action. If 
the nonconformance causes project objectives not to be achieved, it will be necessary 
to inform all levels of project management including the USEPA RPC to concur with the 
corrective action. -- - -.. 



Table A-l. Field Equipment List (Pilot Scale) 

10 feet - 0.25 inch I.D. 

PHSP W1.1. W2.1.003. 

placed under the column “Colle&d” once the item is inventoried at the 
should be reviewed carefully prior to work beginning to make sure all nece 



I\ Table A-l. Field Equipmeni List (Pilot Scale) 

ire Extinguisher 

. .._ I 
station / 

/ 
hazardous lccatins 

PHSP 001.1. 002.1, 003.1. 

/ 
Notes’: 
1. A checkmark is placed under the column “Collected” once the item is inventoried at the site. 
2. The above list should be reviewed carefully prior to work beginning to make sure all necessary items 
are accounted for. 
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l MORRlSON KNUDSEN CORPORATION 

300 Highway 361. CTR-I2 
P.O. Box 3 IO 

Crane. IN 47521 

(812) 854-6941 
Fax: (812) 854-6944 

July 17, 1997 

Chris Freeman 
EPD Site Representative 
Crane Division, NSWC Bldg. 3260 
Crane, IN 47522 

Subject: Explosives Hazard Analysis Report: Recommendations 

Ms. Freeman: 

4324-563 

The following describes Morrison Knudsen’s handling of the recommendations contained 
in the subject report. 

“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 equipment during processing of explosives contaminated soils. Incorporate 
hazard briefing training regarding hazardous material content of soils and potentials for 
explosive residues on equipment.” 

l This subject will be addressed initially and periodically during documented 
hazard brietings conducted as part of the “plan of the day” meetings. 
Employees will be made aware of the potential for burning or explosion. The 
principle control will be to minimize unnecessary exposure to the hazard by 
keeping workers clear of potential dangers. Explosion hazards, plus good 
operations protocol, dictate that unnecessary personnel be clear of 
explosive areas. Operations management will periodically review work 
practices to assist in minimizing persomlel exposure to explosion hazards. 

“Randomly monitor screener output soils during sampling to ensure that large lumps (1 
l/2 inch or more) of soil are not being transported to the Facility for windrowing.” 

l Operations persomlel will routinely monitor the screener output for lumps 
greater Ihan I l/2 inch in diameter. This subject will be covered periodically 
during “plan of the day“ meetings. Operations management will periodically 
inspect the screener output and soils delivered to the Bio-Facility to ensure 
lumps larger than 1 l/2 are not being transported to the facility for 
windrowinS. ~- 
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- “Consider the use of portable water spray units, if necessary, for dust control purposes at 
the screening operation.” 

l Dust monitoring is currently a part of the operations plan. Water spray will be 
available at the job site and will be used should dust monitoring require it. It 
will be Morrison Knudsen’s practice to minimize water usage due to the waste 
management impacts. 

“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. Ensure that equipment attachments are cleaned before removal from a 
contaminated zone.” 

. These activities are covered under the existing procedure SOP 3.0 
Decontamination of Facilities, Equipment and Personnel. 

“Establish procedures and training which ensure clean components or requires wet 
component work conditions during maintenance and repair. Ensure that dust control 
covers are secured after maintenance and during equipment operations. 

. All equipment will be decontaminated per SOP 3.0 prior to 
maintenance/repair. Decon prior to maintenance/repair is mandatory since the 
personnel performing those duties are not HAZWOPER trained and will not 
be allowed into the exclusion zone. Daily equipment inspections are 
performed prior to use of equipment and is used to ensure dust control cover’s 
are secured. 

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

l The operations plan controls the vehicles and equipment allowed in the work 
area. Only rubber-tired vehicles will be used on this project. 

“Install materials on power brush and scraper blades which will reduce the potential heat 
of friction or sparks. Floor cleaning operations should be under water dampened 
conditions where possible.” 

l The power brush being procured has nylon bristles and will be used wilh 
water dampened floor conditions or water dampened brush. 

“Verify that laboratory bench oven installation instructions have been complied with. 
Compliance with recommended oven and stack clearances for heat loss is critical. Ensure 
that oven heat losses do not interfere with other !z~b operations or installed~ fire safety 



equipment. Installation, location, and marking of an oven electrical disconnect switch is 
critical. Verify what the maximum operating temperature of installed oven is from the 
manufacturer since the present technical data does not provide that information. Verify 
the functioning of the oven’s high limit shut-off based on that temperature. Verify 
functioning of shut-off reset based on manufacturer’s procedures prior to operational use. 
Recommend installation of thermocouple as replacement of the breakable mercury filled 
thermometer. Locate a thermocouple temperature readout so that operator does not have 
to stand in front of oven doors to read oven tempet-ature. Attach safety precautions and 
establish training requirements regarding dangers of potential oven pressure relief and the 
improper uses of the oven.” 

l All manufacturer’s installation instructions have been followed. The 
recommendations listed above have also been complied with by following the 
O/M manual. A thermocouple has been procured to replace the glass 
thermometer. Personnel training will be provided on safe operations of the 
oven. 

In general we agree with COMARCO’s summary statement that the “operation of 
materials equipment listed herein has an acceptable safety risk as long as awareness 
training is accomplished, administrative controls are established, management review is 
conducted, and enforcement measures are maintained during the processing of explosive 
contaminated soils.” 

Sincerely, 
MORRISON KNUDSEN CORPORATION 

i’ g/J ;.:i’: 

l&e Beail “’ 
Project Manager 

cc: B. Robertson file: 11.012.F 
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SUMMARY 

This explosive safety review of process equipment planned for a Soils Bioremediation Facility and 
cleanup sites was primarily based on the review of technical data incorporated in a 1992 Hazard 
Review of a KW Windrow Composter by Hercules Incorporated. COMARCO maintains that the 
explosives related hazards addressed in the Hercules Hazard Review apply fo the contaminated soil 
handling operations of the Soils Bioremediation Facility. COMARCO considers the operation of 
the materials equipment listed herein as an acceptable safety risk as long as awareness training is 
accomplished, administrative controls are established, management review is conducted, and 
enforcement measures are maintained during the processing of explosive contaminated soils. The 
use of the Model L-160B sample drying oven is an acceptable safety risk as long as the 
manufactureis installation safety instructions are certified. 



1. f PURPOSE. The purpose of this Hazard Analysis Report is to provide Naval Surface warfare 
Center. Crane Division with an evaluation of the explosive safety hazards associated with operating 
equipments planned for handling explosives contaminated soils during bioremediation processing. 

1.2 APPROACH. 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 and observation of a soils screening practice. 

I .3 OVERVIEW OF BIOREMEJ&YflON OPERATIONS. Naval Surface Warfare Center. Crane 
Division, Code 095, is finalizing its plans for management of a composting operation for treatment 
of explosives contaminated soil. The soil contains various percentages of 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 is then transported to a Soils Bioremediation Facility on 
the Center. The soil is then windrow mixed with compost ingredients and repeatedly “turned” with 
special composting equipment. Upon successful completion of the bioremediation processing, the 
treated soil is transported for disposal. Explosive contaminated samples from the compost piles are 
planned to be daily tested in a portable electric bench oven to determine the percentage of moisture 
content. 



2.0 HAZARD ANALYSIS 

m: Occupational safety, health, and environmental hazards, involved in the contaminated soil 
processing, have been assessed in the Soils Bioremediation Facility Pilot Scale Operational Plan and 
have not been addressed herein. 

2.1 EOUIPMENT 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 Screen=. This piece of equipment will be used at an excavation site for 
processing contaminated soil. The screening process removes all material over l-l/Z inches in 
diameter. A trammel (drum) within the screener mechanically sorts and screens the soil prior 
to it being fed into a truck or pile by a conveyor. The equipment contains its own diesel engine 
power source. 

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 ControJJed discharge of its material at the Soils Bioremediation Facility. The tractor 
trailer wilJ also transport treated soil for final disposal. 

7 
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 traiJer.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. 

21.5 CenterPiVot 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 uncontaminated compost material at the Facility. 

2.1.6 HoDDer/Convevor. This equipment will be used to capture 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 p. This equipment will be used to form piles of compost 
material, mix compost material and contaminated soil inro a formed pile, and r-epeatedly “turn” 
the compost windrows over a period of time. This equipment is especially manufactured for- 
the self-propelled continuous mixing and forming of materials within soil contained windrows. 



The rubber tired composter has its own power source and incorporates high speed internal 
agitation of material as it remixes the length of compost pile material. 

2.1.8 Mechanical Floor Cleaners. A power brush (sweeper) and scraper attachments will be 
used infrequently on existing process equipment to assist in the cleanup of soil residue within 
the Soils Bioremediation Facility. 

,2. I .9 Wheeled Tractor. A rubber tired warehouse tractor will be used for transporting 
personnel and samples to and from the windrow buildings and the laboratory. 

2.1.10 Other Process Eauioment. Other types of equipment, such as sumps, pumps, sprayers, 
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. 

2.1.11 Portable Electric Bench Oven. This equipment will be used to dry sample quantities 
of composted soil as part of a laboratory process for determining the percentage of moisture 
content within compost rows. This oven is not Class A listed and is not designed for flammable 
atmospheres. 

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. 

2.3 HAZ.4RD EVALUATI A comprehensive evaluation of the ON AND RISK ASSESSMENT. 
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 MlL-STD-882 to provide 
;I guide for quantifying equipment hazard probability and severity factors. 



2:i.l Portable ElectricBench Oven. 

Hazard Risk Index = II D. Undesirable, decision by management required 

Discussion: Further evaluation and review of the placement and design of temperature controls 
for this equipment by the Government will be necessary. COMARCO’s assessment is based on 
the known hazards associated with heating appliances. These hazards are further stressed in the 
manufacturer’s installation and operation instructions. Such installation aspects as oven and 
exhaust stack clearances, grounding, electrical disconn&t, operator warnings. etc. will need to 
be further evaluated prior to operational approval. It must be assumed by lab personnel that 
chemical out gassing during the drying process, even with the vented oven, may cause the 
spring loaded oven doors to open rapidly to relieve pressure. Laboratory operations may be 
affected by the oven radiant heat losses. The maximum operating temperature of the oven must 
be certified below the ignition temperature of any explosive compound to be dried. 

2.3.2 wle Soil Saer and Cw. 

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

Discussion: The design characteristics of each machine offer multiple opportunities for 
explosives accumulation and tight tolerances for energy source development. The high speed 
operation of some 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 ‘v tt Q stem. 

Hazard Risk Index = LU 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. 

2.3.4 Power Broom and Scrauer Attachmenrs. 

Hazard Risk Index - Ill D. Acceptable with review by management 

Discussion: The infrequent use of these attachments should reduce the number of energ) 
development possibilities. Frequent cleaning opportunities should reduce possibility of the 
buildup of explosive chemical residue. 

7.3.5 AlI other eauimnem in contact with contaminated soil. 

Hazard Risk Index = 111 E. .\cceprable with tevie\v hy m:m:l:emen!. 



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

2.1 HAZARD SUMMARY. In addition to the nonexplosive occupational hazard communication 
requirements for employees, workers involved in soils processing must be advised of the dangers 
of potential minor burning and explosive incidents. Respect for the ignitible characteristics of 
explosive compounds is critical. This concern must also extend IO the explosive hazards which may 
be present during equipment maintenance and repair. 



3.0 RECOIvlMRNDATIONS 

m: The majority of explosive hazard control recommendations are based on COMARCO’S 
analysis of government furnished information, observance of screener operation, and review of lab 
oven location. It is important that the explosive safety related recommendations from the Hercules 
Incorporated KW Windrow Composter Hazard Review, alon, 0 with recommendations from other 
explosive contaminated soils bioremediation projects, 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 and potentials for explosive residues on 
equipments. 

. Randomly monitor screener output soils during sampling to ensure that large lumps (1 l/2 inch 
or more) of soil are not being transported to the Facility for windrowing. 

. Consider the use of portable water spray units, if necessary, for dust control purposes at the 
screening operation. 

. 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. Ensure that 
equipment attachments are cleaned before removal from a contaminated zone. 

. Establish procedures and training which ensure clean components or requires wet component 
work conditions during maintenance and repair. Ensure that dust control covers are secured 
after maintenance and during equipment operation. 

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

. Install materials on power brush and scraper blades which will reduce the potential heat of 
friction or sparks. Floor cleaning operations should be under water dampened conditions where 
possible. 

. Verify that laboratory bench oven installation instructions have been complied with. 
Compliance with t-ecommended oven and stack clearances for heat loss is critical. Ensure that 
oven heat losses do not interfere with other lab operations or installed lire safety equipment. 
Installation, location. and marking of an oven electrical disconnect switch is critical. Verif) 
w,har the maximum operating temperature of installed oven is from the manufacturer since the 
present technical data does not provide that information. Verify the functioning of the oven’s 
high limit shut-off hased on that temperatut-e. Verify functioning of shut-off reset based on 
manllfllcturer’s procedures prior- to operationi ttq:. Recommend installation of thermocouple 
i!> l~epl;lxmenr 0: Iii? nrcal;:hlc nlxu?~ ,I ~‘“llc? th::-momctcr. Lu,-ax-T thS=iitocortpic 



temperature readout so that operator does not have to stand in front of oven doors to read oven 
temperature. Attach safety precautions and establish training requirements regarding dangers 
of potential oven pressure relief and the improper uses of the oven. 
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invalidate this hazard review. 

prbuyeqzhsivesuay 

Awidg- tiqadustcladwithadustqsample. 

1 



6. 

7. 

8. 

9. 



It?muJcrI& 
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~foXhfiqdeschpCon1isofthesanplethathaslxxmpnxess&by 
U.S.G.S. ti it is antkipatithat-saq~leswxldbesimilar. 

Ihe sanple (-1 gaIlon) amtaimd 24% SO&., 10% alfalfa, 41% 
hczsafead,anl25%horsestablewasLz. Ihesauplewasmistwhm 
Yxceived~~iirststepwastodrythe -inpLastictrays 
(,-My 4" x 6" x 3") in a ventilated oven Using rum 

temperature air. lhesmplewasdriedowmighttmtilvisudllydry 
arzld?cybyfeel. lhemateridl~~~ tobmak-pdlo3s 
thenthasanple'waspam3Aintotheloadiq~ofthe~ 
(mwyy3/4pht). zhemi3.l i~lccatedwithinaventilated 
labllocdardthendll.isopexatadwitbtheoperatorin~. 
~imal.lythen&erialwaiLddlq~theoperator~dhavetO 

1 Inforwtion fran Steve Wjkon, U.S.G.S. s Seztian 

2 Alldimxsionsareapp roxinnte to give a ~u@-I idea of the size 

4 ~~ ~-_~ ~_ - 



T.heuse~faWileyMillinthe~~of aaposkd explosive soti 
hsybeen IPZVBS& for possible hazards. "Y me rarisue bazaxds mat are 
tES&iElt&dtithtbeUSeOf~~-~soilsintheWil~Mill~ 
addrEs&~intilis?zviewzthus-safety~-invol.~~tionof 
this type of ~&pent (e.g. cp=mW irrjq by m ~calactionofthe 
mill, electric shozk, iqxcper aperation) or*theT use of l?lamable solvents 
(i.e. aoetcsle for cleaniq) will mt be dsaEs.A It is felt that a 
l.abomw, ad U.S.G.S. has the men= to d&l with these Mnds of 
me=- Table IXI idenCfies several scenarios 
smplemaybeinitiab33a&mpesentpotentialhazards 

BytheMtureofthedesign~anstnrtianofthewilqrKill,there 
are initiati saucsnadilyavadableduritqcpsation. TableIliststhe 
smsitivity of *ical explosives an2 explffiive anbmdnatxd soil. The _- 

a- mrnellyrotateagain?.;thebarswitionlyasndllcl-, 
drichamldbenegatedby~,~ I or inamper assezrbly. The mill 
operates at 800 rp sothecutterbladesmveata SpeedgreatertWnlO 
ft/se2,tim is highfzthanlhe sp333forwhi&~=havesensitivitydata. 
plismsarrsthatthereQnLmsufficientstimulito~~~~~lasiVein 
me soil. T&lelJIidentifiesotherp2ssibleinitia~~. 

ThesafeqxxationoftheWileyMillin#is senricedoesmtdependso 
rmch cn the avddaxe of potent% initiation stimuli as controllirg the 
extent of pxsible~mztA2ns. Table II ~msentsthereactivityofvaricms 
ex@+ve/saM -es. It is azuxzl& fJxmI these data Plus other 
oxmknratived~(6), thatthere shouldberm explasivesacticm frmany 
sample with less tit 10 % eqlosive. [Nn!!z:~shdiesdidnot~idered 
primary explosives.ao the results may not be valid if a sample cxmtains 
primary ~lcsives. The ctuzmmt effort, as well as the review of the 
ccmpmter is~~~etosoils~~lasivessuchas~,Rw,M3x, 
etc.] i&= the hmnp&ziti.m sa@e containatmcst 4 % explosive, there 
shalldbem~~ive~~~evenifthereisinitiatianwithin~mill- 
Ifthereissufficientin.itiationstimlipresent, iti.sfzqect&titthere 
caildbel~izedinitiationofthe~ffiivewithinthe~le. ThiS, in 
m, c*t be *WY &&@&d for lackof fuel or itmay lead b a 
fire in flanm&le organicmatter orotherexplcsive in the smple. Thew0m 
cz2%~ifinitiationcrxlus inthemillisamildfire. 

5 I 



!rablemliseotherlesslilc&y- ofigniticmforthesanpla. 

operatanperfozmirgthegrh3irqshouldbatmimdinin~~of 
~operatianofthemill,~~the-dean,visudllinspectirgthe 
s.anple,arrl~deviatingfmna~procechnes. ms&estedthatthe 
~~tobe~inawntilated~withtheshieldl~when 
the mill is 33mnbg. Eyepzutectiongcggles or glasses with side shields 
shouldbarequiredaskllasfire 
lorqNcnm?gloves). 

retadmt gloves ard arm protetion (e.g. 
Ifthefmntshialdnmtbemisaddur~qmation,the 

qztalmrshwldhaveadditionalfireprotectiansuchasflamretardant 
cweralls and a face shield. ~elevelofprobxtLmshaiLdkeomsiste!k 
witi a fire, mt an wplcsim, sinz the sanple slxmld be ~losive kut 
mtn%cSsarily-flalmmble. 



1. J. H. T&e arrl T. A. -; Tiazard Review pf the Fairfidd pa& 
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89-50, NOV- 1989 

2. i. T. IUaza, Tia7xds Analysis of I.ldnsati Feed system," NEW No. 
86-2,Jan~~aq I986 
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cl ' * t& soil samples," Rercules -ted/Auegany B-*uzstics 
ukoratory, HEKNO. 86-06,Januzy 3386 

,... 



: .  

1 . .  

.osive 
-soil 

- 

Fmqefrm234t.0306 @3-r/S 
& 300 to 520 @ 0.9 m/s 

I?arge lism 0.8 E4 to 3.3.9 E4 

4.75 324 

Ffiuqe frun 0.024 to 0.5 

585 @ 2.4 U/S 

5.25 I24 

0.075 

I93 (5/8~5/8~* dia sample] 
46 [1-5/8~5/8~ dia sauple] 

570 @ 0.1 sez '465 @ 10 set 
328 @ 50 set 275 @ I2 I&I 

240 @ 30 min 

lzin 

< 0.27 in 

Drid IagwnSl~f~ 

DriedIagoanSl~& 

ccmpasted-a~ 

Dried Lagwn Sl& 

Herulle rata 

I.lerades Data 
xiacuksoata 
-es Data 
-es Data 
AaQ706-1n6 

fietuiles Data 

IsxuJles Data 
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l?lric!=ia, MEb 

Impact, J/4m 

=bJ 

Lsc- 
m-t aesc 

Initiiltion 
-=P.*degc 

crit. xT+to-w 

Crit. Dia. 

220 @ 2.4 m/S 

0.27 El 

0.075 

250 onsst 

x30,@ 0.1 se2 
306 @lO ssc 

3in 

C 0.27 in 

HeroiLes mta 

Herulles rata 

Herulles Data 

-es Data 

X92P 706-177 

-es rata 

Iienzules Data 

3l3 @ 2.4 q/s 

2.7 E4 

0.075 

207 

216 Cnset 
242 peak 

405 @ 0.1 se= 
235 @ 3.5 sez 

2in 

< 0.27 in 

-_ 
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~CALDIMEX'ER 

CZULTIC4LDn 

WI? 

#aCAP 

SPAKK 

< 0.25 INC2 

1.5 INCH 

2.0 INQi 

1 of 10 PosIllvE FtmcrIm 

ooF2oEcGITxvERExxxa5 

ooF2oFcaTIvEREAcn~ 

5mnI.s -NoFlRE;NoEXE 
ABLl!Esl! 

5puAzs -N3K):NOEXQL 
AELTBT 

1.05 q/o2 tknsity 
FviDFumm 

1.26 g/cc Density 
IwcmJRDTEsT 

1.33 q/a2 D2nsity 
IvmmDTEsT 

1.43 q/co Dmsity 
FAlmxDTEsr 
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IZlm! 
I%wA!x.m 
I 0 SOIL 

lmuAL- Kl1IGN;m 
rxxu4KsITIcxi AHLTEZT 

OOFlOESTIVERE!CIT~ 

0 OF 5 lPIAXS @ 330 TBF AND 
8FPS AELm 

10 mI?us - laFE7icrIm~ 
@ 0.024 JCUIE ABLTEST 

ABLTEST 
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NAVFAC Southern Division/ District II RAC 
_ Morrison Knudsen Corporation 

FIELD CLARIFICATION REQUEST (FCR) 

Delivery Order No.: 4324.0009 ( Subcontract No.: 4324. NA ) FCR No.: 4324-0009-FCR-PS008 

Pilot Scale Operational Plan, Site Safety and Health Plan 1 Page 1 of 1 
Reference Documents: Pilot Scale Operational Plan Rev. 5 dated June 6,1997, Appendix D; SOPS 

Problem I Change Description: 

Based on initial clean soil testing operations, the following changes are requested to the Field SOPS: 

SOP 3.0 pages 4,5, and 6 of 6 
~OP5.0pages1,2,and4of4 
3OP 7.0 pages 2,4, and 5,of 5. 

All lines affected are marked with an X in the margin. 

Initiated Organization: Morrison Knudsen Date: 0713 l/97 

by 1 
Y 

Resolution: 

A:FCRPSOOl.DOC 



MORRISON KNUDSEN CORPORATION 
NAVFAC SOUTHERN DIVISION 

FIELD STANDARD 
OPERATING PROCEDURE: 3.0 
TITLE: DECONTAMINATION OF FACILITIES, EQUIPMENT, AND 

PERSONNEL 

potable water rinse; the rinse can be performed using clean. 
unused garden sprayers, spray bottles, or squeeze bottles. 

3. If analysis of the material includes metals, Day 0 and Day 60 
samolina dates, then rinse ti equipment with a solution of 10% 
nitric acid Mbeeeme over a dedicated bucket or tub m 
m; the equipment should then be rinsed 
y&h ootable water over the same bucket or tub. The acid can 
will be contained in 4 spray or squeeze bottles; the nitric acid 
solution can be obtained from the laboratory. After the acid rinse. 
proceed to Step 4. -, 

4. 

If analysis of the material does not include metals, proceed to the 
next step. 

Rinse ti equipment with laboratory reagent grade water in over 
another bucket. S 
we&r%++ This rinse can be performed using spray or squeeze 
bottles; the reagent grade water will be supplied by the laboratory. 

i --\ 

Document: Work Order: Revision: I\ 
SOP 3.0 4324-0009 
Decontamination of Equipment and Personnel 



MORRISON KNUDSEN CORPORATION 
NAVFAC SOUTHERN DIVISION 

,- 

FIELD STANDARD 
OPERATING PROCEDURE: 3.0 
TITLE: DECONTAMINATION OF FACILITIES, EQUIPMENT, AND 

PERSONNEL 

Dr&&JG 
h keeled plastic bags o prevent contamination after 

decontaminating. 

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. AJ 
den e inati ing to U.S. Navv EP 
procedures. 

3.3.2 C YSarnDlina 

1. 

2. 

oe lusina disoosable oaDer towe s1 the or be Br s u horwi I 0 

be c e sa li il 
[w’ dr * e 
onto 

p i to he ro b . g ile 
(w-n row 1 
followed: 

a. R ve na the emo the Teflon tin from the DrObe bv lo oseni 
Qcr p. 

b. w gP I al k 
maen holes. 

Lrcord 
fib. yVe i $ 

x 

Document: 
SOP 3.0 
Decontamination of Equipment and Personnel 

Work Order: 
4324-0009 

Revision: 1 
Date: 06106197 
Page: -EMAL 
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MORRISON KNUDSEN CORPORATION 
NAWAC SOUTHERN DIVWON 

FIELD STANDARD 
OPERATING PROCEDURE: 3.0 
TITLE: DECONTAMINATION OF FACILITIES, EQUIPMENT, AND 

PERSONNEL 

e. 

f. 

h. 

Wet third er Q aaent arade 
water and wioe the exterior of the orobe. 

w ess wate from 
the 

9 it h e 
cleaned also and secure in olace with the screw. 

After the last use for the dav and the equipment has 
> bee c ‘n te 
pJ r 
decontaminating. 

3.3.3 voment 

. . 
All measuring sticks w ill be dedicated to each individual windrow. The 
sticks will have anv solids brushed off at the end of measurements for that 
!til ad W. ted onto wi row. The 
measu&gg 
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 

Yl)od,i,<a Level D 
The Bioremediation Facility personnel decant ination area consists of a 

t 

shower/locker room trailer with a change room rea, lockers, lavatory, toilets and : a?- 
showers as described in Section 5.0 of this Ope tional Plan. Persons working “-‘a 
within the Bioremediation Facility will operate in m PPE as described in the X 
SSHP. Boot covers, Tyvek” suits and disposable gloves will require no 
decontamination, and . of accordina to U.S. Navv E mll b d SD e i osed PD 
Procedures. 

Oowmant: 
SOP 3.0 
Decontamination of Equipment and Personnel 

Work Order: 
4324-0009 

Revision: 1 
Date: AgQ.gfz 
Page: 6of8 



MORRISON KNUDSEN CORPORATION 
NAWAC SOUTHERN DIVISION 

,- 

FIELD STANDARD 
OPERATING PROCEDURE: 5.0 
TITLE: LOADING OF AMENDMENTS INTO WINDROWS 

1.0 

2.0 

3.0 

PURPOSE 

This procedure describes the methods which will be used to load amendment 
blends into windrow configurations 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 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 Dee$odel7710. The tractor is used to power the x 
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. 

DOUNfl~“t: 

SOP 5.0 
Loading Of Amendments Into Windrows 

Work Order: 
4324-0009 

Revision: 
Date: 06/O& 
Page: Lc4 



MORRISON KNUDSEN CORPORATION 
NAVFAC SOUTHERN 0l”lSlON 

FIELD STANDARD 
OPERATING PROCEDURE: 5.0 
TITLE: LOADING OF AMENDMENTS INTO WINDROWS 

4.0 SAFETY AND HEALTH PRECAUTIONS AND CONTROLS 

1. Use Modified Level D PPE including disposable dust masks when off 
loading, grinding, and loading amendments. 

, cz rendtrio Lu&-liy ~~-~~~ 
-earing protection L -̂̂ . 

0-b QfCrf3th6 CiSxr AM<n+-. 

2. Maintain clear di approximately 15 et and wear high visibility 
vest when moving machine in equipment 
operators line-of-sight. 

3. Ensure all rotating equipment guards are in place and functional prior to 

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 

P’ 
a from the PTO drive coupling. 
9m&DlL+eo #LLC an h t&&x? 0 Dd . 

5. All personnel shall maintain minimum 30 feet clearance from the front or 
rear of the windrow turner during turning of the windrows. 

5.0 PROCEDURE 

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 threee t mbrc )( 
v batchesas described in SOP 4.0. A 

Document: 

SOP 5.0 
Loading Of Amendments Into Windrows 

Work Order: 
4324-0009 

Revision: 1 
Date: 06/06/67 
Page: 2 of 4 



MORRISON KNUDSEN CORPORATION 
NAVFAC 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 loader as well as manual shovels and brooms. )( 

Document 

SOP 5.0 
Loading Of Amendments Into Whdrows 

Work Order: Revision: 1 
4324-0009 Date: 06106197 

Page: 4 of 4 



a9 
MORRISON KNUDSEN CORPORATION 

* NAWAC SOUTHERN DIVISION 

FIELD STANDARD 
OPERATING PROCEDURE: 7.0 
TITLE: SOIL SCREENING OPERATION 

3.4 Stacking Conveyor $ 
1: f..“,, II 7 ‘I I 

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. 

x 
SAFETY AND HEALTH PRECAUTIONS AND CONTROLS 

1. Follow exolosives Handling Procedures as required by U.S. Navy. 

PPE per the Site Safety and Health Plan (SSHP). Personnel 
contact with contaminated soil as much as possible. 

iE t%?2‘,l,-CA Wl+h iti F&d 

-@aring protectior 
~142 ~twtsfiwc ca4rPmd9+. 

Maintain clear 15 
. . . . 

and wear high vrsrbrlrty 
vest when working 
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. 

Shutdown Screener and remove key prior to refueling and servicing. 

Ensure trailer brakes are locked on Semi-Tractor and Live-Bottom Trailer 
prior to loading. 

rherubLrt&zaeo L~MXR. ;r A- ~aCtza-~;ki~ 4bL’i= 9rv-t~) 
CC ~5th &b&tiouina L+KG3ER Ciuib&G ti ot rn~t~Ga.I, 4iWtrL 
when Lanni~UG truLKs. 

/ I 
Document: Work Order: Revision: 
SOP 7.0 

/ 1 
4324-0009 Date: 

Soil Screening Operation 
0$06/97 

Page: lof5 



, 
MORRISON KNUDSEN CORPORATION 
NAWAC SOUTHERN DIVISION 

FIELD STANDARD 
OPERATING PROCEDURE: 7.0 
TITLE: SOIL SCREENING OPERATION 

3. Lower and extend the conveyor using the fine conveyor cylinder 
switch on the control panel. 

Insert locking pins in side frame. 

52.3 Startina 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. 

4. 

Generally, load material into the front end of the hopper. 

Operate the prescreen whenever necessary to remove large material from 
the top. Make sure no one is standing in the dump area before operating 

Document: 
SOP 7.0 
Soil Screening Operation 

Work Order: 
4324-0009 

Revision: 1; 
;;;: 06/06197 

4 hfL 
/ 



MORRISON KNUDSEN CORPORATION 
NAVFAC SOUTHERN DIVISION 

FIELD STANDARD 
OPERATING PROCEDURE: 7.0 
TITLE: SOIL SCREENING OPERATION 

., 

the prescreen. 3’ J ‘.r,- 
I ., q,~~~, 

5.4 Product Handling to Truck ” 

Screened material will be conveyed from the screener unit directly into the tractor 
trailer bed via the stacking conveyor?‘& A%& -&GP b) b-h L Len &a fi iw3 LLL+OZ& c A 

5.5 Rejected Material 

Rejected material from the screening process will be discharged into a w pile, 
The material will be segregated into separate lined piles based on material type, 
i.e., wood waste, rocks, and other. 

OOUNlWlt: 
SOP 7.0 
Soil Screening Operation 

Work Order: 
4324-0009 

-\ Revisio :, 1 
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RIGINAi 
NAVFAC Southern Division/ 

Morrison Knudsen Corporation 
District II RAC 

FIELD CLARIFICATION REQUEST (FCR) 

Delivery Order No.: 4324-0009 1 Subcontract No.: 4324- NA 1 FCR No.: 4324-0009-FCR-PS009 
Pilot Scale Operational Plan, Site Safety sod Health Plan 1 Page I of 1 
Reference Documents: Pilot Scale Operational Plan Rev. 5 dated June 6,1997 and Pilot Scale QAPP Rev. 4 dated 
Iune 6,1997. 

Problem I Change Description: 

3ased on initial clean soil testing operations, the following changes are. requested: 

I). Pilot Scale QAPP: Reduce the quantity of sample jars required for laboratory analysis by combining certain samples. Modify 
Section 4, page 7 of 34 per attached marked up page. 

!). Pilot Scale Operational Plan Appendii F; Revise per atteched marked up pages F-8 & F-9. Revisions clarify duplicate 
frequency descrepaocy (5% vs 1 per 24) 

\I1 lies affected are marked with aa X in the margin. 

diated 
by 1 ‘qw 

Organization: Morrison Knudsen Date: 08/l l/97 

ksolution: 

Regulator ApprovaVNotificati~ Recommended: 

N/A II 
Approval by Signature Date- 
RoIcciNm 



NSWC Crane Pilot Scale 
Biofacility QA Project Plan 
Revision 4 
June 6,1997 
section 4. Page 7 of 34 

WindrowlComDost Samolina Schedule loff-site analvses) -Pilot Scale 

TCLP-metals 1311.6010.7470 Day 0 and 28 60 

cadmium, totals 

Once process samples have shown that explosive concentrations have been 
consistently reduced over time for one or more compost piles or mixtures, a 
confirmation sample will be collected. Confirmation samples are anticipated to be 
collected on Day 28 a of processing. However, should processing be extended, 
confirmation samples will be completed at the end of the time extension. Confirmation 
samples will be collected using procedures in Table 4-4. 

Treated compost which does not meet the process goals for TNT and RDX using all 
mixtures may also require off-site disposal, especially if it cannot be placed in the on- 
site landfill. Soil and/or treated compost which requires off-site disposal will be 
stockpiled and sampled at a frequency to be determined by the Project Manager and 
the Navy. This task will be implemented during Full Scale Operations. 

7 
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SECTION 3.0 
PROCESS MONITORING MEASUREMENT AND SAMPLING 

PROCEDURES 
. 

3.1 PROCESSMEASUREMENTS 

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 predesignated will be clearly identified in the field 
logbook. The sampling schedule is shown4n 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 MONlTORlNG PROGRAM 
I I I I 
1 PARAMETERS 1 SAMPUNG 1 FIELDDUPLICATES 1 

Oxygen level 
II monitoring 

oxygen 

FREQUENCY I 

6 per cross-section (24 -W-(at least one per 
per event) even+ 

II Temperature 
Monitoring I 

temperature 
I 

6 per cross-section (24 
per event) I 

+46-@t least one per 
event+ I 

, 

i 

Moisture Level 
Monitoring 

pH Level Monitoring 

moisture 

PH 

3 per cross section (12 +&fat least one per x 
per event) Iwo events+ 

I per cross section (4 +&(a1 least one per 5 X 
per event) eventsj- 

3.2 QAIQC MEASUREMENTS AND SAMPLES 

QNQC 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. .i 

NSWC Crane 
Bioremediation Facility 
Pilot Scale Operational Plrn - Appendix F F-8 

June 6,1997 



3.2.1 Field Duplicate Measurements 

Field duplicate data 
sampling or measur ii 

w 
II be evaluated to determine potential variability introduced by 
ent techniques. One duplicate sample or measurement will be , 

collected for every-28or fewer samples or measurements to qualitatively evaluate x 
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 a 
Pilot Scale QAPP. 

3.3 DECONTAMINATION PROCEDURES 

Procedures for decontamination of large equipment, 
personnel are described in Field SOP 3.0 in Append 
decontaminated in a designated decontamination fa 
equipment will be decontaminated afler each 
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 s Dlinq equipment is 
clean and that the potential for cross-contamination has b&n minimized or 
prevented. Rinsate blanks will be collected from the final- water 
rinse used in sample equipment decontamination as described in Section 4.6 of 
the aoproved Pilot Scale QAPP. 

Decontamination of sampling probes is addressed in Appendix D of this 
Operational Plan. 

Decontamination of samplina eauipment is addressed in Appendix D of this 
Ooerational Plan. 
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Ised on initial clean soil testing operations, the following changes we requested: 

). Pilot Scale Operational Plan Appendix E, Soil Excavation Plan; Modify Figure E-l per attached. 
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c rw 

1. To reduce the potential spread of contamination during personnel egress- the exclusion zone 
through the contamination reduction zone to the shower$an asphalt bib should be constructed around the 
boot wash area to the shower facility. 

2. To assist in clean-up of spilled amendment materials on the South side of the amendment wall a asphalt 
apron should be added to the South~side of the concrete wall. 
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Orgadzation: Morrison Knudsen 

: 

Date: 07/01/97 

Resolution: 
1. Construct an asphalt bib around the boot wash area with an asphalt berm to prevent run-& form the asphalt 
draining under the shower trailer. See attached sketch 

2. Construct a 90’ by 20’ asphalt apron South the amen&ent wall. See attached sketch 
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deference Documents (Affected Document No., Revision No., Title): 
:onstmction DWG # C-100, C-103, & C-107, and FCR #27 

FCR No.: 
4324-0009-FCR-028 

Page 1 of 3 

?roblem I Change Description: L&h* 
1. Due to time constraints between Clean Pilot Scale and Contaminated Pilot Scale, in +&h the work 
can be performed, the limited nature of the work, to add &sphalt bib around the boot wash area, an apron 
at the south sid of the amendment wall area and asphalt patches at the three newly placed water hydrants 
by the compos$ b 

2 
ildings, and the amount of previously hooked work, asphalt subcontractors are either 

unwilling or una le to complete the minimal asphalt work needed at the Bioremediation Facility. 

2. To assist in clean-up of spilled amendment materials on the South side of the amendment wall the 
concrete curb bumpers placed as truck marker, that must be removed and reset each time the South side of 
the amendment wall is clea&p, should be deleted. These bumpers must be set adjacent to the wall, if the 

_ truck is to dump it’s load over the wall and therefore have no protective benefit to the amendment wall 

Organization: Morrison Knudsen Date: 07/20/97 

pad around the boot wash area sloped to drain into the sump and a concrete curb to 
prevent run-off form the concrete and a 90’ by 20’ concrete apron South of the amendment wall See attached 
sketches. 

2. Delete requirement for concrete curb bumpers at the amendment wall. 

[f this FCR affects a subcontract, indie 
Approval 1 Signature: 
by MK 

PE 

: CID number: N/A 
Date: Approval 

7/tb& P.o+& 

Sk@.%&& ;$$ 

Date: Additional Revie 

I-byMK 
JIG WT. 
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INSTRUCTIONS FOR 
QUALITY ASSURANCE PROJECT PLAN 

FOR PILOT SCALE OPERATIONS 
ADDENDUM 

Revision 5 
August 14, 1997 

1. Replace Section 1 through page 30 

2. Replace Section 4 through page 32 

3. Replace Section 6 all pages, 

4. Replace Section 7 all pages. 

5. Replace Section 13 all pages, 

6. Delete page 2 and 3 of Table A-l in Appendix A. 
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SECTION 1 
PROJECT DESCRIPTION 

1.1 INTRODUCTION 

1.1.1 Project Background 

Naval Surface Warfare Center (NSWC) Crane Division, is located in southwestern 
Indiana and provides support for equipment, .sl$~~oard weapons systems, and 
ordnance. NSWC Crane also supports the Crane Army Ammunition Activity (CAAA), 
including production and renovation of conventional ammunition, storage, shipment, 
and demilitarization and disposal of conventional ammunition. 

/- 
Promulgation of the USEPA’s Resource Conservation and Recovery Act (RCRA) 
hazardous waste regulatory program provided the impetus to identify and control 
environmental contamination from past practices at NSWC Crane. Corrective action 
programs established as part of the RCRA Hazardous and Solid Waste Amendments 
(HSWA) required NSWC Crane to address past releases of hazardous waste or 
hazardous constituents at selected Solid Waste Management Units (SWMUs). 

Following promulgation of the USEPA’s RCRA hazardous waste regulatory program, 
NSWC Crane filed notification and application to operate as a treatment, storage and 
disposal (TSD) facility in October 1980. Interim status was granted, subject to 
operating requirements and applicable technical standards found in Title 40 Code of 
Federal Regulations, Part 265 (40 CFR 265). 

,- 

In April 1981, the Navy implemented the Navy Assessment and Control of Installation 
Pollutants (NACIP), subsequently known as the Installation Restoration Program (IRP). 
The purpose of the NSWC Crane IRP was to identify and control environmental 
contamination from past practices. As part of the IRP, an Initial Assessment Study 
(IAS) was conducted in April and May 1981, by a team from the Naval Energy and 
Environmental Support Activity (NEESA), the Ordnance Environmental Support Office, 
and the Army Corps of Engineers. Based on information from historical records, aerial 
photographs, field inspections and personnel interviews, the IAS identified seventeen 
potentially impacted sites at NSWC Crane. Fourteen of the seventeen sites were 
recommended for confirmation studies to include sampling and monitoring. 
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Pursuant to RCRA regulations and the IRP, hydrogeologic investigations, including 
ground water monitoring, were initiated at ten sites in 1981. Eight of these ten sites 
were later identified as warranting further investigation in the IAS. In November 1984, 
the Naval Facilities Engineering Command - Northern Division (NORTHDIV) contracted 
the Hazardous Material Technical Center (HMTC) to perform confirmation studies at 
several sites at NSWC Crane. 

Corrective action programs established as part of the RCRA HSWA required NSWC 
Crane to address past releases of hazardous waste or hazardous constituents at the 
SWMUs. Accordingly, NSWC Crane submitted a Hazardous Waste Management 
Report to the USEPA in January 1985. The report listed the IAS-identified hazardous 
waste sites as SWMUs. Following the Hazardous Waste Management Report, a 
RCRA Facility Assessment was conducted to characterize the potential for releases of 
hazardous waste or constituents from 100 SWMUs. 

-,, 

On December 23, 1989, the USEPA issued the federal portion of the Final RCRA 
Permit for NSWC Crane to the US Navy and issued the permit renewal for a period of 
five years on July 31, 1995. This permit contains both the Federal Permit Conditions 
and State Permit Conditions, which were issued separately by the State of Indiana 
RCRA program. This permit established the HSWA Corrective Action Requirements 
and Compliance Schedules obligating the US Navy to perform RCRA Facility 
Investigations (RFls) at 30 SWMUs, conduct Corrective Measures Studies (CMSs) and 
implement corrective measures if needed. 

The RCRA Permit for NSWC Crane requires that RFI Phase I Environmental 
Monitoring Reports (EMRs) be submitted from many of the SWMUs at NSWC Crane. 
The purpose of the EMR is to identify and assess IRP Corrective Action SWMUs 
posing potential threat to human health or the environment due to contamination from 
past hazardous material operations. The EMRs for SWMUs #12/14 (Mine Fill A) and 
#13/14 (Mine Fill B) were completed in August 1992 (Halliburton NUS, 1992). The Pilot 
Scale Phase of the Interim Measures Cleanup which will be performed under this scope 
of work are a result of the findings presented in the EMRs. 

-. 
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1.1.2 Scope of Work and Overall Objectives 

The scope of the first phase of interim measures cleanup includes Pilot Scale 
Operation at the Bioremediation Facility (Biofacility), located within NSWC Crane, 
under the direction of the Southern Division Naval Facilities Engineering Command 
(Southern Division). Remediation activities will be performed as specified by Delivery 
Order #0009, Statement Of Work #007, under the Environmental Remedial Action 
Contract (ERAC) No. N62467-93-D-1106. 

.The objective of the Pilot Scale testing is to define and optimize design and operation 
criteria for the overall purpose of interim measures cleanup (soil excavation, treatment 
and disposal) at four SWMUs at NSWC Crane (#03/l 1 Ammunition Burning Ground, 
#I O/l 5 Rockeye, #I 2/14 Mine Fill A, and #I 3/14 Mine Fill B). Interim measures actions 
will be completed in compliance with State of Indiana and EPA Region 5 guidance and 
requirements. Data collected as part of this Pilot Scale Operation will be used to guide 
future remediation activities in the Full Scale Operations for interim measures cleanup. 

Prior to instituting full scale interim measures cleanup, the Pilot Scale study will be 
conducted to evaluate and finalize soil treatment goals at the Biofacility, using soil 
excavated from a single SWMU, #12/14, Mine Fill A. Mine Fill A was chosen based on 
current operations, past activities, and contaminant levels. 

The primary objective of the Pilot Scale phase is to: 

. Determine optimum mix design and operational parameters which will 
meet Pilot Scale process goals of 30 mglkg for TNT and RDX, as these 
are primary target compounds; and initial remedial levels for HMX and 
other target compounds (i.e. explosives). 

Initial remedial goals are drawn from Preliminary Remedial Goals (PRGs) developed by 
Region 9 (USEPA, 1996b). TNT and RDX PRGs will not be used for this project. 
Rather, two process goals have been developed for these explosives, based on 
composting practices at other sites. Further background information on the initial 
remedial goals and TNT and RDX process goals is provided in Section 1.4. 

Additional Pilot Scale objectives include: 
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. Identifying areas for Pilot Scale excavation at Mine Fill A, with respect to 
explosives, 

. Determining “startup values” of explosives in soil entering the Biofacility, 

. Determining if soil entering the Biofacility is hazardous with respect to 
metals and VOCs. Soil containing hazardous levels of metals or VOCs 
will be not be accepted into the Biofacility for treatment, 

. Demonstrating effectiveness of composting on a large scale, and 

. Properly disposing of waste water produced (i.e. storm water collected, 
decontamination water) in compliance with NPDES permit and POTW 
requirements, as applicable. 

Performance goals serve to connect the Pilot Scale results and startup of Full Scale 
Operations. These goals include: 

. Finalizing process goals for TNT, HMX and RDX and other constituents, 

which will be used during full scale operation. 

. Providing data to evaluate the biological treatment efficiency based on the 
National Contingency Plan (NCP) remediation criteria for innovative 
treatment technologies. 

Pilot Scale Operations will include: 

1. Initial characterization of soil, to determine (a) areas for Pilot Scale 
excavation, (b) that soil to be excavated and treated at the Biofacility is 
not hazardous with respect to metals or VOCs, and 0 initial explosives 
concentrations in soil to be treated. 

2. Excavation and treatment of approximately 200 cubic yards of soil from 
Mine Fill A. 

3. Process data analysis and optimization of mixtures throughout treatment. 
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4. Confirmation sampling (treated compost piles). Confirmation sampling at 
the excavations will be deferred to Full Scale Operations. The 
excavation(s) created as part of the Pilot Scale phase will be sampled 
prior to temporary backfilling to determine what levels of explosives, 
metals and VOCs remain. 

5. Data review to determine if treated soil must be reprocessed, placed in an 
on-site landfill, removed for off-site treatment, or placed back in the 
excavation as clean fill during Full Scale Operations. 

6. Continuous evaluation of target parameters and initial remedial 
goals/levels and development of site-specific risk-based concentrations to 
confirm one or more of the following outcomes, depending on the compost 
piles evaluated: 

a. Mixture (recipe) is m suitable for meeting treatment goals. 
The pile(s) must be reprocessed using a different mixture, or 

b. Treatment & successful. The mixture (recipe) is finalized 
and proceed to determine if: 

-Compost is suitable for placement in on-site landfill, or 

-Compost is suitable for placement as backfill. 

C. Treatment & unsuccessful using all recipes. Treated 
compost must be shipped off-site for disposal or retreated 
using a new mixture developed during further bench scale 
testing. Off-site disposal sampling will be completed during 
Full Scale Operations. 

These activities are summarized in Figure l-l 
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1.1.3 QAPP Preparation Guidelines 

This Quality Assurance Project Plan (QAPP) presents the organization, objectives, 
planned activities, and specific Quality Assurance/Quality Control (CVVQC) procedures 
associated with the Pilot Scale study. Sampling and data evaluation activities are 
summarized in Figure l-l, Sampling and Analysis Logic Diagram. Specific protocols 
for sampling, sample handling and storage, chain-of-custody, and laboratory analyses 
will be described. All QA/QC procedures will be structured in accordance with 
applicable technical standards, certain US Environmental Protection Agency’s (USEPA) 
requirements, regulations, guidance, and technical standards. This QAPP was 
prepared in accordance with a guidance manual entitled, “Region 5 Model RCRA 
Quality Assurance Project Plan,” May, 1993. 

1.2 SITE/FACILITY DESCRIPTION 

A brief description of the facility and associated features are presented in the sections 
below. 

1.2.1 Location 

NSWC Crane is located in southwestern Indiana and occupies the northern half of 
Martin County and parts of Lawrence, Green and Daviess counties, approximately 30 
miles southwest of Bloomington (Figure l-2). The site encompasses more than 100 
square miles (62,463 acres) including 800-acre Lake Greenwood. NSWC Crane 
provides Naval support for equipment, shipboard weapons systems and ordnance. In 
addition, NSWC Crane supports the CAAA including production and renovation of 
conventional ammunition, as well as storage, shipment, demilitarization and disposal of 
conventional ammunition. 

Mine Fill A is located in the west-central portion of NSWC, and occupies the south- 
central portion of Navy-designated Sheet 17 of the NSWC General Development Maps. 
Mine Fill A is accessible from NSWC Highway H-45 (Figure l-3). 
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1.2.2 Facility/Size and Borders 

Mine Fill A consists of 29 buildings and is bordered to the north/northwest by Highway 
H-45 and Highway H-17 along its remaining perimeter. The entire site occupies 
approximately 50 acres. The Pilot Scale will require 200 cubic yards of soil which will 
be excavated in the vicinity of Building 153. If sufficient soil is not available, soil in the 
vicinity of Building 158 may be used. Note Figures 1-4 and 1-5 for the locations of 
these buildings. 

1.2.3 Natural and Manmade Features 

Buildings at Mine Fill A provide storage, receiving, and filling of munitions/bomb 
materials. Local facilities include Mine Fill B to the southwest, an inert storage area to 
the west, the pyrotechnics production area to the north, and the Supply Department, a 
restricted explosive area and high explosives magazines to the northeast (Halliburton 
NUS, 1992). 

Surface drainage is primarily off the eastern and western borders of Mine Fill A, via 
ditches and culverts. Surface discharge is forwarded to intermittent drainageways 
which flow to Turkey Creek, which flows south-southwest to merge with Boggs Creek 
(Halliburton NUS, 1992). 

1.2.4 Topography 

The topography is gently sloping from the northeast towards the southwest, Surface 
elevation varies from approximately 745 feet mean sea level (MSL) to the north to 
approximately 725 feet MSL along the western edge of Mine Fill A. See Section 5.1 .I .4 
of the August 1992 EMR (Halliburton NUS, 1992) for information concerning the site’s 
topography. 

1.2.5 Local Geology 

Mine Fill A is covered with well-drained to moderately well-drained soil consisting of a 
broad range of grain sizes, depending on depth. Surface soils include a mixture of 
clay, silty clay and silt. Deeper soils include clay, sandy clay, silty sand and silty 
gravel. Depth to bedrock (Pennsylvanian Age Raccoon Group - sandstone, shale, 
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limestone) ranges from 45 to over 65 inches, depending on earth moving activities in 
the area. See Section 5.1.1.6 of the August 1992 EMR (Halliburton NUS, 1992) for 
more information. 

1.3 SITE/FACILITY HISTORY 

1.3.1 General History - NSWC Crane 

In 1940, Congress authorized construction of a Naval Ammunition Depot (NAD) in 
southern Indiana, and in late 1941, the Burns City Ammunition Depot was 
commissioned. In 1943, NAD Burns City was renamed NAD Crane, and the Town of 
Crane was built to house the rapidly growing number of civil service employees. NAD 
Crane’s overall mission was to load, prepare, renovate, receive, store and issue 
ammunition to the fleet. 

During World War II, NAD Crane’s mission expanded to include pyrotechnics 
production, mine filling, rocket assembly, field storage, torpedo storage, and ordnance 
spare parts and mobile equipment storage. During the 195Os, several new 
departments were created, the Ammunition Loading and Production Engineering 
Center (ALPEC) was transferred to Crane, and the Central Ammunition Supply Control 
Office (CASCO) was established. NAD Crane supplied ammunition to the fleet during 
the Korean and Vietnam conflicts. 

In 1976, NAD Crane was renamed NSWC Crane. Its new mission was to provide 
support for ships and crafts equipment, shipboard weapons systems and assigned 
ordnance items, and to perform additional functions as directed. 

In 1977, the Single Manager Concept was implemented. The CAAA was created, and 
the Army assumed ordnance production, storage, and related responsibilities as a 
tenant organization. Other functions remained Navy, and currently the Navy retains 
ownership of all real estate and facilities at NSWC Crane. Responsibility for overall 
station safety, security and environmental protection remains with the Commanding 
Officer, NSWC Crane. 
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Until the late 1970s and early 1980s a variety of liquid wastes from both ordnance and 
non-ordnance activities were disposed on site without treatment. For example, 
ordnance-impacted waste waters were discharged into unlined ponds or into storm 
drains and ditches; waste waters generated from cleaning operations were discharged 
into an unlined pond; oily waters, battery acids, paint thinner, acetone, boiler blowdown 
and solvents were dumped behind buildings or into ravines; and waste hydraulic oil 
was spread on dirt roads. Since that time, treatment plants have been built, waste 
water streams have been connected to the sanitary sewer, and oils and solvents have 
been collected, segregaied, and either recycled. sold, or properly disposed. 

Air pollution control devices were not installed until the late 1970s. Therefore, 
ventilation systems at bomb loading facilities and the incinerator had no scrubber 
systems until the 1970s. Waste management activities included the burning of solid 
wastes and subsequent disposal of ash in unlined pits or gullies. Also, dye and dye- 
impacted materials have been disposed in on-site trenches. 

Operations at NSWC Crane also included radiological activities and some radioactive 
materials were disposed on site during the early 1950s. Known burial grounds were 
excavated, decontaminated and released for unrestricted use in 1974. 

1.3.2 Mine Fill A History 

In September, 1942, Mine Fill A began production with the cast loading of depth charge 
bombs. Numerous items, including rocket heads, depth charges, projector charges and 
ammunition, were produced. The area was also utilized during the Korean and 
Vietnam Wars. Production rates were not available for the Korean War, but over six 
million bombs were manufactured at Mine Fill A and Mine Fill Et during the Vietnam War 
era alone. Mine Fill A continued to produce ordnance until 1975, when production was 
suspended. Production was resumed in 1980. More details on production may be 
found in Sections 5.4.1 and 6.4.1 (similar operations at Mine Fill Et), in the August 1992 
EMR. 

,- 
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1.3.3 Past Data Collection Activities - Mine Fill A 

Based on operational history, physical condition, location, waste characteristics, visual 
evidence, and analytical data, releases of explosives contamination to surface water 
and soil have occurred at Mine Fill A. Effluent, runoff and ditch water samples were 
collected in 1972 and 1979. TNT, RDX and HMX were detected in concentrations 
ranging from non-detected to 35.3 mg/L (RDX). 

Several soil borings were installed in the vicinity of Buildings 153 and 158 in 1985. 
Results are summarized in Table l-l, with estimated locations provided in Figure 1-5. 
The samples were analyzed for TNT, RDX and HMX only, and results showed the 
highest levels of explosives are in the vicinity of Building 153. Further discussion of 
surface water, ground water and soil sampling results may be found in Section 5.3.2 of 
the August 1992 EMR (Halliburton NUS, 1992). 

1.3.4 Current Status 

Mine Fill A is currently an active site. As of 1992, Mine Fill A was used for the 
production of 2,000-pound aerial bombs. Demilitarization activities are also conducted 
at Mine Fill A. Activities include the application of enamel and bituminous solvent 
coatings, rotary grit blasting, spray painting, propellant removal, and fuse and 
configuration changes. Ordnance compound particulate matter was exhausted through 
the ventilation system. Rinse and waste water containing TNT, Composition B, HBX-1, 
HBX3, and H6 are potential sources. Chemical composition of these and other wastes 
generated at Mine Fill A are provided in Table 1-2. 

According to the August 1992 EMR produced by Halliburton NUS, other potential 
wastes at Mine Fill A include sludge (containing explosives), pink water (TNT), grit 
blast residue (containing cadmium, chromium, lead and barium) and paint waste 
(containing chromium, lead, methylene chloride, acetone, ethanol, isopropanol, 
methanol, methyl ethyl ketone, methyl isobutyl ketone, naphtha, toluene and xylene). 

Based on reports and documents reviewed for the site, and a current assessment of 
available information, concentrations of individual ordnance compounds in soils ranged 
from undetected to 15,300 mglkg (RDX). It was not verified whether volatile organic 
compounds (VOCs) were tested or detected in Mine Fill A soils. Five paint booths are - 
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authorized to operate in Building 155, and are equipped with particulate control 
features. However, volatile organics samples will be collected during initial excavation 
site characterization, based on field observations, and if paint wastes were associated 
with Buildings 153 or 158. 

Approximately 11,000 cubic yards of impacted soil within the Mine Fill A are targeted 
for interim measures cleanup. A portion of this soil targeted for excavation will be 
transported to the Biofacility for Pilot Scale operations. Based on previous soil boring 
results (Table l-l ), the areas around Building 153 show higher levels of explosives 
contamination than Building 158. 

Confirmation soil sampling within each excavated area will be discussed in the Full 
Scale Operational Plan and QAPP, which will be issued at the completion of the Pilot 

f-- Scale Operation. 

1.4 PROJECT OBJECTIVES 

1.4.1 Specific Objectives and Associated Tasks 

For this Pilot Scale operation, it will be necessary to gather sufficient information to 
evaluate the soil excavated for treatment and the effectiveness of each compost mix. 
Associated data collection activities are summarized in Table l-3 and as follows: 

Data Collection Task 1 - Initial Excavation Site Characterization 

Previous data collected at the site (Mine Fill A) indicates that high levels of explosives 
contamination were detected in the vicinity of Buildings 153 and 158. Based on site 
history, wastes present at Mine Fill A may include TNT, RDX, HMX, metals and VOCs. 
Although explosives were detected in high concentrations, it is not clear if soil in the 
vicinity of these buildings is non-hazardous, with respect to 40 CFR 261. The Pilot 
Scale phase will focus on explosives and site-specific chemicals only. 
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This task has three analytical objectives: 

1. 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. This data will primarily be used to identify areas to be 
excavated for Pilot Scale Operations. This data will not be sufficient to 
indicate full extent of contamination at Mine Fill A. 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. 

2. Analyze the soil for site-specific VOCs and metals to determine if other 
waste products are present. Certain observations will dictate a need for 
VOCs testing. Obsewations and criteria include visiblv stained soils, 
unusual odors. and PID readinqs exceedinq resident backaround 
levels. If one or more of these criteria is discovered, additional 
samples for VOCs will be collected. Analvsis will be approved bv the 
Proiect Manaqer and U.S. Navv desianee, as required. It is 
anticipated that “low level” (if anv) VOC contamination will be 
present. Site specific VOCs include methylene chloride, acetone, methyl 
ethyl ketone, methyl isobutyl ketone, toluene and xylene. These 
constituents will serve as indicators of the presence of paint wastes. 
Depending on VOC results, additional testing for naphtha, methanol, 
isopropanol and ethanol may be required. Site specific metals include 
barium, cadmium, chromium and lead. 

3. Analyze the soil to determine if it is hazardous with respect to metals and 
VOCs. Soil will not be accepted into the Biofacility for treatment if it is 
hazardous with respect to these constituents. 

Soil borings, approximately two-feet deep, will be installed using a drive sampler at or 
near the previous sampling locations shown in Figure l-5. Soil will be collected from 
two depths (6 inches and 2 feet below ground surface) and tested for explosives, site- 
specific metals (barium, cadmium, total chromium and lead), TCLP-metals, and total 
VOCs (TCLP list and site-specific VOCs). One sample will be collected for every 25 
cubic yards (approximately) to be potentially excavated. 
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Soil samples collected from each boring will also be screened with a PID and 
examined. Should PID readings be above background levels for the site, or 
staining/odors be observed, additional samples may be collected for VOCs analysis, 

Based on explosives testing results, approximately 200 cubic yards will be excavated 
for the Pilot Scale and temporarily staged at Mine Fill A. If sufficient explosives- 
contaminated soil is not available at Mine Fill A for the Pilot Scale, excavation will focus 
on the use of Mine Fill 6 soils. 

Soil will be excavated and passed through a screen to remove coarse fractions. 
Coarse fractions (gravel, cobbles, boulders) from the soil screen will be washed, as 
prescribed in the Operational Plan, and used as natural backfill. 

Data Collection Task 2 - Equipment Wash Water/ Decontamination Water 
Samolinq 

Decontamination procedures described in Section 6.2 of the Pilot Scale Operational 
Plan will yield a quantity of water which may be used during initial windrow formation. 
Once the treatment process is underway, decontamination water will no longer be 
added to the process; only potable water will be used for moisture addition. Rock wash 
and other decontamination fluids will then be treated at a waste water treatment facility 
at Crane. The water will be sampled for explosives and other parameters, as required 
by the on-site treatment facility. 

Solids and liquid which collect in Biofacility sumps will also be sampled for explosives. 
Similarly, the sump solids and liquids will be added to the composting process during 
the initial phase only. 

Data Collection Task 3 - Storm Water Retention Pond Sampling 

Residual surface runoff will be collected into storm water retention ponds. This water 
will be sampled as described in Section 4.0, and may be potentially used for water 
addition during windrow formation. Data will be evaluated to determine if water can be 
discharged per the limitations and requirements of Crane’s NPDES permit. 

If water cannot be discharged, it will be sampled for site-specific metals to permit use in 
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cornposting activities. If the water cannot be used during composting, it will be either 
treated and disposed at the on-site POTW or disposed of etF&e accordinq to Navy 
EPD apwoved Drocedures. 

Data Collection Task 4 - Process SamDlinq 

Each amendment mixture will be sampled prior to adding soil to be treated. The 
amendment material will be tested for TOC and TKN to develop a “startup” ratio of 
nitrogen to organic carbon. This data will be compared to TOC and TKN results from 
process testing. 

Process parameters which will be tested on-site include pH, temperature, oxygen and 
% moisture. These parameters are further discussed in Section 7.2 and 8 of the 
Operational Plan. 

Process parameters requiring off-site analysis include total metals (barium, cadmium, 
chromium, lead), TCLP-metals, TKN, TOC, and explosives (full Method 8330 list). 
Depending on the results of VOCs testing during Task 1, VOCs may be added to the 
list of process parameters. 

Approximately 12 samples will be collected per compost pile at time intervals defined in 
Section 4.0. Explosives, TKN and TOC will be tested throughout the treatment 
process. Total metals (barium, cadmium, chromium, lead) and TCLP-metals will be 
tested at Day 0 and Da ~3s (end of process). If metals are not detected in any 
particular pile, based on the Day 0 sampling results, metals testing at Day 28 @ may 
not be required. 

During the Pilot Scale, the full suite of explosive compounds (standard list - Method 
8330) will be monitored during treatment. “Startup” concentrations and rates of 
decomposition of daughter compounds and other compounds versus TNT, RDX and 
HMX will be evaluated. The data will be evaluated to determine if direct correlation is 
found between percent reduction of TNT, RDX and HMX and percent reduction of other 
explosives, as TNT, RDX, and HMX are primary target compounds. 

At the completion of the treatment process @ay28), (Dav 60) confirmation samples will 
be collected and submitted to the off-site laboratory for analysis of explosives, metals 
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(barium, cadmium, total chromium, lead), and TCLP-metals, depending on initial 
excavation site characterization results. Confirmation sampling will not be completed 
unless concentrations of TNT and RDX are at or below process goals. 

Confirmation sample results will be compared to those levels in Table l-4 to determine 
if TNT and RDX are below process goals and other parameters are below initial 
remedial goals (industrial PRGs). HMX degradation will also be closely evaluated. 
This data will be used to determine if treatment must continue using the same mixture, 
the mixture must be changed, treatment is complete or treatment has failed using all 
mixtures. 

.-’ 

If treated soil does not meet process goals (i.e. TNT, RDX-), it will be retreated 
using a different process mixture (recipe). Following reprocessing, if again the treated 
soil does not meet process goals, does not indicate a 40 percent or greater reduction in 
target compounds, and is unsuitable for placement in the landfill, it may require off-site 
disposal. This issue will be discussed during Full Scale Operations. 

Data Collection Task 5 - Post-Excavation SamDling 

Once soil boring sampling is completed and the results reviewed (Task I), 
approximatelvamMmmrM200 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. 

I’ 

A sampling grid will be laid out in the base of the Pilot Scale excavation(s), with a nodal 
spacing of 20 feet. Samples will be collected six inches below ground surface from 
each 20-foot by 20-foot grid block (base) and analyzed for explosives, site-specific 
VOCs (methylene chloride, acetone, methyl ethyl ketone, methyl isobutyl ketone, 
toluene and xylene) and metals (barium, cadmium, chromium and lead). Sidewalls will 
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be sampled every 20 feet and will not be gridded. The purpose of this sampling is to 
determine the level of contamination remaining in the excavation, with respect to 
explosives and potential site-specific contaminants. The data will be used during the 
Full Scale Operations to guide further excavation. 

1.4.2 Project Target Constituents and Laboratory Data Use 

1.4.2.1 Target Constituents 

Three primary target constituents have been identified for the Pilot Scale operations: 
TNT, RDX and HMX. These parameters are present in many of the waste streams 
generated at Mine Fill A and have been detected in soil and surface water. Additional 
target constituents include site-specific metals and VOCs as these have also been 
identified in waste stored or generated at Mine Fill A. 

1.4.2.2 Initial Remedial Goals 

Soil will be excavated and treated to concentration levels which are protective of 
human health and ecology, as treated soil will be placed in an on-site landfill or used as 
backfill in the original excavation (Full Scale Operations task). Soil which is not 
successfully treated will be manaoed in accordance with this QAPP. Bench scale 
testing may be performed as an alternative to off-site disposal, to determine if other 
mixtures (recipes) can be used to improve treatment. 

Pilot Scale testing success will be governed primarily by process goals for TNT and 
RDX (30 mglkg, respectively) and remedial goal for HMX (34,000 mglkg). Decreases 
in concentrations of other explosives will also be carefully evaluated. Process goals 
for TNT and RDX are further discussed below. 

Preliminary Remedial Goals (PRGs) developed by Region 9 (USEPA 1996b) will be 
used as initial remedial goals for the remaining target constituents during the Pilot 
Scale phase. Industrial levels for the target constituents are listed in Table 1-4. 
Concentrations were derived by Region 9 using EPA toxicity values from the integrated 
risk information system (IRIS), updated through July 1996, HEAST, updated through 
May 1995, and EPA’s National Center for Environmental Assessment. 
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Due to ongoing operations at Mine Fill A, industrial levels will be used as “ceiling 
levels” or initial remedial goals for treatment during the Pilot Scale. Reporting limits 
listed in Table 14 are provided by Southwest Laboratory (Broken Arrow, Oklahoma). 

Initial remedial goals will be reviewed in the framework of the conceptual model for 
Mine Fill A, as well as the other SWMUs being considered for interim measure action. 
The conceptual model will be updated by the USEPA Region 5, using data collected 
during the Pilot Scale phase and assumptions and models used in current risk 
assessment activities. Initial remedial levels and any data generated during the Pilot 
Scale will be provided to the EPA to assist in risk assessment activities for NSWC 
Crane. 

Two explosives, 2,4-DNT and 2,6-DNT, are considered Group B (probable human) 
carcinogens. PRGs for these explosives are 1,400 mglkg and 680 mglkg, respectively. 

TNT and RDX Process Goals 

As was demonstrated at the Umatilla Army Depot (UMDA) Project and the US Naval 
Submarine Base (project) site in Bangor, Washington, TNT and RDX are significantly 
degraded during composting. At the Umatilla site, concentrations of TNT and RDX 
were reduced from 1,574 ppm (TNT) and 944 ppm (RDX) to ~30 mglkg each after 20 
days of treatment; and further reduced to 4 ppm (TNT) and 2 ppm (RDX), after 40 days 
of treatment (US Army Environmental Center, 1993, USEPA, 1994). Cornposting 
reduced the concentration of TNT in one kilogram of soil from 822 ppm to 8 ppm after 
60 days of treatment at the Bangor site. Follow-up toxicological and leachability tests 
at the Umatilla site showed that a reduction in concentrations of TNT and RDX in 
treated soils provided a parallel reduction in toxicity and leachability of these 
contaminants (USEPA, 1996a). 

An initial process goal of 30 mglkg for TNT and RDX will be used during the Pilot 
Scale, as this level has been applied at previous sites to minimize the phytotoxicity 
effects of munitions compounds on plant species (USEPA, 1996a). This is especially 
important for areas which will 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 1 OE-5 and 1 OE-6 
under CERCLA and are protective for non-carcinogenic effects” (USEPA, 1993). 
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1.4.2.3 Performance Goals 

The rate of degradation of TNT and RDX will be evaluated, based on the recipe used, 
and process goals for TNT and RDX will be finalized for full scale operation. 
Remedial goals and final process goals will be discussed, reviewed and approved by 
the Navy, IDEM and EPA prior to Full Scale Operations. These activities constitute the 
first performance goal. 

The second performance goal will be to provide data to evaluate the biological 
treatment efficiency based on the CERCLA remediation criteria for innovative treatment 
technologies. The NCP preamble indicates 90% to 99% reduction of toxicity and 
mobility (leachability) as a guide for effective treatment. Previous studies have 
indicated that reductions in parent compounds and first series intermediate compounds 
were providing parallel reductions in toxicity and leachability based on combined 
chemical, toxicology and leachability data (USEPA, 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. Applicability of this guideline will be 
finalized prior to Full Scale Operations. 

1.4.3 Data Quality Objectives 

Data Quality Objectives (DQOs) are qualitative and quantitative statements which 
specify the quality of the data required to support decisions made during interim 
measures cleanup, and are based on the end uses of the data to be collected. As 
such, different data uses may require different levels of data quality. There are at least 
five analytical levels which address various data uses and the QAfQC effort and 
methods required to achieve the desired level of quality. This project will utilize NEESA 
Level C for all off-site analytical work. 

The intended data quality objectives for precision, accuracy and completeness for 
laboratory data are summarized in Tables 3-l through 3-4. 
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1.5 SAMPLE LOCATIONS 

Sample locations and rationale ar fully described in Section 4.0. Locations will be 
reviewed by EPA Region 5 and as applicable, prior to start of work. 

1.5.1 Sample Network by Task 

Analytical constituents per task ar summarized in Table 1-5. This is a summary of 
parameters relating to the Pilot totals are provided in Table 4-6 
Section 4.0. 

1.5.2 Excavation Site Maps of S mpling Locations 

Sample location maps will be prior to mobilization at Mine Fill A. Preliminary 
sampling areas for Mine Fill A are rovided in Figure 4-l. Depending on the nature of 
encountered field conditions locations may be changed. Sampling 
locations will be finalized/approve by the Project Manager or designee, as overseen 
by the Navy, EPA and/or 
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II TABLE l-l SUMMARY OF PREVIOUS SOIL BORING RESULTS - MINE FILL A 

I Sample LDJLocation 

MFA-II45 feet away 

TNT (ppm) 

69 

I HMX (ppm) 

292 

I RDX (ppm) 

2,620 
from northeast corner 
of box bin at Building 
153 

MFAZ/at base of berm 
10 feet south of box bin 

3,790 1,340 

MFA-3/10 feet out from 6 908 
end of drain pipe 

II MFA-4/10 feet down 
ditch from MFA-3 I 

~3.6 
I 

64 

II MFA-5R8 feet east of 64 
I 

99 
Building 158. in ditch 

MFA-7Awo feet 
southeast of static pole 
south of Building 158, in 
run-off ditch 

~3.6 4.0 

MFA-8/near base of 
berm, 15 feet west of 
corner of box bin 

5.2 52 

Notes: 
- 

15,300 

8,150 

374 

906 -i 

G.2 

1. Soil samples were collected from bores installed 20” below ground surface. Samples were analyzed 
for TNT, RDX and HMX. Reference for data and locations found on Figure l-5 is Final RCRA Facility 
investigation Phase I, Environmental Monitoring Reporf, Solid Wasfe Managemenf Units #19#0, 
#08/17, #12/14 and #13/14, Naval Surface Warfare Center, Crane Division, Crane, Indiana, Ha/lib&or 

1 NUS (August 1992). 
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TNT 

RDX 

HMX 

Minol 

HBX 

H-5 

TABLE 1-2. SUMMARY OF CHEMICALS PRESENT AT MINE FILL A 

Chemical Constiiuents/Composition 

2,4.6 Trinitrotoluene 

Hexahydro-l,3,5-trinitro-I .3,5-triazine 

Octahydro-I ,3,5.7-tetranitro-1,3,5,7-tetrazocine 

TNT/Ammo,.Lm Nitrate/Aluminum 

RDWTNT/AluminumMlaxICalcium Chloride 

RDX (45%). TNT (30%) Aluminum (20%) D-2 
Wax (5%) 

Tritanol TNT (50%). Aluminum (20%) 

Composition B RDX (60%). TNT (40%) wax (1%) 

Tetrytol TetrylfTNT 

Tetryl Trinitrophenylmethylnttramine 

Notes: 
1. Reference: Final RCRA Faci/ity investigation Phase /, Environmental Monitoring Report, 
So/id Waste Management Units #19/00, #08/f 7, #12/14 and#13/14, Naval Surface Warfare 
Center, Crane Division, Crane, Indiana, Ha/lib&on NUS (August 1992) 
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TABLE I-3 DATA COLLECTlON ACTlVlTlES - PILOT SCALE 

TASK DATA COLLECTED DATA USE DATA QUALITY 
LEVEL 

1. Initial Excavation -site-specific VOCs -identify areas for Pilot Scale -NEESA Level C 
Site Characterization (methylene chloride, excavation QAIQC 

acetone, methyl ethyl determine “startup” levels of 
ketone, methyl isobutyl explosives to be treated 

(NOTE: One sample ketone, toluene and determine if site-specific 
will be collected per xylene) chemicals are present in soil to be 
location for VOCs, -total VOCs (TCLP list) treated 
covering both lists) -explosives (Method determine if soil is hazardous 

8330 list) with respect to metals and specific 
-metals (barium, vocs 
cadmium, chromium, 
lead) 
-TCLP metals 
(regulated list only) 

2. Equipment Wash 
Water/ 
Decontamination 
Water Sampling 

-explosives (Method -results used for discharge to on- -NEESA Level C 
8330 list) site treatment system QNQC 
-POTW requirements, determine levels of explosives 
-RCRA metals entering treatment system 

-metals for informational 
Jloadinq) purposes 

3. Storm Water 
Retention Pond 
Sampling 

-NPDES parameters 
(see Table 4-8) 

determine if NPDES criteria are 
met for discharge to a permitted 
outfall 

-NEESA Level C 
CWQC 

-, 
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TABLE l-3 DATA COLLECTION ACTlVlTlES -PILOT SCALE 

TASK DATA COLLECTED DATAUSE DATA QUALITY 
LEVEL 

. Process Sampling -TOC. TKN -measure the effectiveness and -NEESA Level C 
plus Confirmation -explosives (Method progress of the compost cycle QAIQC 
;ampling - Day 26 8330 list) (TOC, TKN, explosives, pH. 
i0) - Compost Piles, -metals (barium. %moisture, oxygen till be tested 
amendments (TOC cadmium, chromium, at day WT++%-% 0, 5, 10, 
tnd TKN only) lead) 20,30,40, and 60 metals will be 

-TCLP - metals tested at day 0 and 26 60) 
(regulated list only) -measure the startfng levels of 
-PH nitrogen, carbon in amendment 
-% moisture materials (to determine inttial 
-oxygen ratios) 

determine if process goals have 
been met with respect to 
explosives 
-preliminary determination if 
treated compost can be placed in 
on-site landfill or used as backfill 
in the Mine Fill A excavations (lab 
results will be compared to 
preliminary remedial goals during 
the Pilot Scale) 
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TABLE l-3 DATA COLLECTION ACTMTIES - PILOT SCALE 

TASK DATA COLLECTED DATA USE 

Post-Excavation 
iampling- 
:ontirmation 
ampling will be 
eferred to Full Scale 
jperations) 

-site-specific VOCs 
(methylene chloride, 
acetone, methyl ethyl 
ketone. methyl isobutyl 
ketone, toluene and 
xylene) 
-explosives (Method 
8330 list) 
-metals (barium, 
cadmium, chromium, 
lead) 

determine the levels of 
explosives, metals, and site- 
specific VOCs remaining in soil 
after Pilot Scale excavation is 
complete and prior to backfilling. 
The ournose of oostexcavation 
samolinq is onlv informational. 
Until full scale operations 
begin, the excavation will be 
temoorarilv backfilled. The 
data will be used durina Full 
Scale Operations to dictate or 
plan further excavation at Mine 
Fill A. Confirmation samplinq 
for the ourpose of “closins” an 
excavation will be COInDIeted 

durinq Full Scale Ooerations. 

DATA QUALITY 
LEVEL 

.NEESA Level C 
IAIQC 

lotes: 
Methods or parameters listed under “data collected” are off-site analytical methods, unless othelwise 

TABLE I-4. INITIAL REMEDIAL GOALS AND ACCEPTABLE REPORTING LIMITS 
- Pilot Scale Study 

Parameter Method Soil goal- Soil Reporting Limit Water Reporting Limit 
of industrial limit OwW wu 

Analysis (mglkg) or TCLP (for Blank analyses) 
regulatory limit 

Explosives 

TNT 8330 30f 0.25 6.4 

RDX 1 8330 I 30f I 1 I 14.0 

HMX 8330 34,OOOa 2.2 13.0 
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TABLE l-4. INITIAL REMEDIAL GOALS AND ACCEPTABLE REPORTING LIMITS 
-Pilot Scale Study 

Parameter Method Soil goal- Soil Reporting Limit Water Reporting Limit 

An&s 
industrial limit (m/kg) WL) 

(mglkg) or TCLP /for Blank analvses) 
regulatory limit 

II Tetryl I I 8330 6.800a I 0.65 I 10.0 II 
II TNB I I 8330 34b I 0.25 I 7.3 II 

1 J-DNB 8330 68 0.25 4.0 

Niiobenzene 8330 94a 0.26 7.0 
,-- (NW 

4-Am-DNT 8330 2.8~ 0.25 2!! 

3-nitrotoluene 

8330 2.8~ 0.25 

8330 2.8c 0.25 5.7 

8330 2.8c 0.26 9.4 

8330 6,800d 0.25 12.0 

8330 6,800d 0.25 7.9 

8330 6,800d 0.25 8.0 

6010 I 100,000a I 0.5 I 5 II 
II Cadmium I I 6010 850a I 0.4 I 4 II 

Chromium 
(total) 

6010 450a 0.5 5 

II 

II Lead I I 6010 1 .oooa I 4 (0.3 -trace CP) I 40 II 
TCLP-metals (regulatory limit units: mg/L) I 
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TABLE 14. INlTlAL REMEDIAL GOALS AND ACCEPTABLE REPORTING LIMITS 
-Pilot Scale Study 

Parameter Method 
of 

Analysis 

Soil goal- Soil Reporting Limit Water Reporting Limit 
industrial limit (mgh) WL) 

(mglkg) or TCLP (for Blank analyses) 
regulatory limit 

rrsenic 1311, 5.0 mg/L N/A 100 ug/L 
6010 

Mum 1311, 100 N/A 5 
6010 

:admium 1311, 1.0 N/A 4 
6010 

:hromium 1311. 5.0 NIA 5 
6010 

.ead 1311, 5.0 N/A 40 
6010 

lercury 1311, 0.2 N/A 1.5 
7470 

ielenium 1311. 1.0 N/A 100 
6010 

Wer 1311, 5.0 NIA 5 
6010 

/olatile Organics (the following compounds were listed in Table 67 of the August 1992 EMR for 
tine Fill AI 

Xchloro- 
nethane 
methvlene 
:hlolide) 

8240 18a 0.005 5 

\cetone 8240 8,800a 

bethy ethyl 8240 27,OOOa 

0.01 10 

0.01 IO 
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TABLE l-4. INITIAL REMEDIAL GOALS AND ACCEPTABLE REPORTING UMITS 
-Pilot Scale Study 

Parameter Method Soil goal- Soil Reporting Limit Water Reporting Limit 
of industrial limit OwNi) oJ!m 

Analysis (mglkg) or TCLP (for Blank analyses) 
regulatory limit 

II Methyl isobutyl ketone 1 8240 1 2,800a 1 0.01 1 10 

II Toluene I I 8240 880a I 0.005 I 5 

II Xvlene (total) I I 8240 320a I 0.005 I 5 
Total VOCs (TCLP regulated list) 

Benzene 1 8240 I 1.4a 0.005 ma& 5 ualL 

II ZrrZloride I 8240 I 0’5a I 0.005 I 5 
Chlorobenzene 8240 220a 0.005 5 

Chloroform 8240 0.53a 0.005 5 

1,2- 8240 0.55a 0.005 5 
Dichloroethane 

1 ,l- 8240 0.08a 0.005 5 
Dichloroethene 

Methyl Ethyl 
Ketone 

8240 27,OOOa 0.01 10 

II ;z;c;;ro- 1 8240 I 17Oa I 0.005 I 5 

II ;?tzhloro- 1 8240 I 7a 1 0.005 I 5 

Vinyl Chloride 8240 0.035a 0.01 10 
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TABLE I-4. INlTlAL REMEDIAL GOALS AND ACCEPTABLE REPORTING LIMITS 
- Pilot Scale Study 

Parameter Method Soil goal- Soil Reporting Limit Water Reporting Limit 
of industrial limit OwW hlw 

Analysis (mglkg) or TCLP /for Blank analyses) 
regulatory limit 

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) 
3. Parameter lists required to be reported per method per data collection task are provided in 

Table 1-5. 
4. NN = no value available 
5. N/A = not applicable 

Reference: EPA Region 9 Preliminary Remediation Goals, August 1, 1996 /Note that if hiqh 
levels of total chromium are detected, hexavalent chromium samples mav be collected. 
Analvsis will not be permitted until afler U.S. EPA’s apwoval of an SOP for hexavalent 
chromium analvsis.) 
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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TABLE l-5 SUMMARY OF SAMPLING PARAMETERS PER TASK 

Task Analytical Method Requested Parameters to be Reported 

1. Initial excavation site -Site-specific VOCs (Method -8240: methylene chloride, 
Characterization 8240) acetone, xylene. toluene, methyl 
-identify areas for Pilot Scale ethyl ketone, methyl isobutyl 
excavation ketone 
determine “startup” levels of -total VOCs (TCLP regulated list -benzene, carbon tetrachloride, 
explosives using Method 8240) chloroform, chlorobenzene, 
determine if additional site- I &dichloroethane, 
specific (potential) contaminants (NOTE: one sample will be I .Idichloroethene. methyl ethyl 
are present collected for VOCs analysis, ketone, tetrachloroethene, 
determine if soil is hazardous covering both lists) tfichloroethene. vinyl chloride 
with respect to metals and VOCs -Explosives (Method 8330) -full list for explosives 

-Site-specific metals (6010) -6010: barium, cadmium, total 
chromium, lead 

-TCLP-metals (I 311,6010, -regulated list only 
7470) 

2. Equipment Wash Water/ 
Decontamination Water 
Sampling 

3. Storm Water Retention Pond 
Sampling 

-explosives (Method 8330) 
-POTW requirements 
-RCRA metals 

-TSS (EPA 160.2) 
-COD (EPA 410.4) 
-BOD (EPA 405.1) 
-Oil and Grease (EPA 413.1) 
-Nitrate (EPA 300.0) 
-Ammonia-N (EPA 350.2) 

-full Method 8330 list 
dependent on POTW 
-Methods 6010 and 7420 

list as shown 

4. Process Sampling and -Explosives (Method 8330) -full list for explosives 
Confirmation Sampling (Day 26 -TOC (EPA 9060) -TOC. TKN 
60); amendments will be -TKN (EPA 351.3) -747Oi7471: mercury 
sampled once for TOC and TKN -metals (6010) -day 0 and 26 60 -6010: barium, cadmium, total 
only only chromium, lead 

-TCLP-metals(1311,6010, -regulated list only 
7470) -day 0 and 26 60 only 

(see Pilot Scale Operational 
Plan for additional field 
parameters) 
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TABLE l-5 SUMMARY OF SAMPLING PARAMETERS PER TASK 

Task Analytical Method Requested 
I 

Parameters to be Reported 

5. Sampling- Excavations -Site-specific VOCs 

-Explosfves (Method 8330) 
-Site-specific metals (6010) 

-8240: methylene chloride, 
acetone, xylene, toluene, methyl 
ethyl ketone, methyl isobutyl 
ketone 
-full list for explosives 
-6010: barium, cadmium, total 
chromium, lead 

I I 

Notes: 
1. If soil requires off-site treatment, samples will be collected during Full Scale Operations. 
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SECTION 4 
SAMPLING PROCEDURES 

Sampling procedures will be used to collect data to meet the objectives of five data 
collection tasks: 

. Initial Excavation Site Characterization (Section 4.1) 

. Equipment Wash Water/Decontamination Water Sampling (Section 4.2) 

. Storm Water Retention Pond Sampling (Section 4.3) 

. Process Sampling (Section 4.4) 

. Excavation Sampling (Section 4.5) 

These tasks and associated objectives are described in Section 1.4. 

QA/QC samples are described in Section 4.6. Decontamination procedures are 
provided in Section 4.7. Sample packaging and shipping information is provided in 
Section 4.8. A field equipment list and field test kit data sheets are provided in 
Appendix A. 

Each of the sampling tasks listed above will be completed during the Pilot Scale, as 
applicable. Mine Fill A soils will be excavated and treated. It is anticipated that o&y a 
much as 200 cubic yards will be excavated from the site for treatment. Additional 
excavation at Mine Fill A will be completed during Full Scale Operations. 

Confirmation sampling in the excavation(s) for the purpose of closure will not be 
completed during the Pilot Scale phase. The %0-&%y& excavation will be 
sampled for explosives, site-specific VOCs and metals (barium, cadmium, total 
chromium, and lead) prior to being temporarily backfilled. This data will assist in 
delineating further excavation at Mine Fill A. 
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4.1 INITIAL EXCAVATION SITE CHARACTERIZATION PROCEDURES 

As defined in Section 1.4, 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 
V0C.s include methylene chloride, acetone, methyl ethyl ketone, 
methyl isobutyl ketone, toluene and xylene. These constituents will 
serve as indicators of the presence of paint wastes. Depending on 
VOC results, additional testing for naphtha, methanol, isopropanol 
and ethanol may be required. Site specific metals include barium, 
cadmium, chromium and lead. 

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 (Figure I-5). Associated soil 
sample data, collected in 1985, are summarized in Table l-l 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. 

Note that in this section and in Table 4-1, “VOCs analysis” indicates the soil will be 
tested for site-specific VOCs and TCLP list VOCs. Only one sample will be collected 
for analysis of both sets of VOCs. 
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Samdins Areas 

Four sampling areas have been designated north and northeast of Building 153 (Figure 
4-l). These areas encompass an earthen berm around Building 153 which is 
potentially contaminated with explosives, based on previous sampling results (Table 
l-l). Additional sampling areas, north and east of the turn-around road will be gridded 
using a 20-foot spacing. 

Grid layout and boundaries will be affected by the presence of buildings, utilities, etc. 
Grid borders, including those of sampling areas 1-4, 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 20-foot by 20-foot area or “grid block” will represent approximately 30 
cubic yards of soil. 

T-- 
Soil Samaling 

Soil samples will be collected from each grid block or sampling area using the 
procedure provided in Table 4-1, which is highlighted as follows: 

For each grid block: 

Volatile Oraanics Sampling 

-At a minimum, one sample for VOCs analysis will be collected from the 
center of the grid block using a drive sampler fitted with two brass sleeves 
(one sleeve for VOCs, the second sleeve for metals/explosives grab 
sample). A drive samoler, fitted with a brass sleeve. will be used to 
collect VOCs samoles. Once the sleeve is removed from the 
sampler, each end will be covered with teflon film. capped and taped. 
These steps should minimize loss of VOCs. 

-The soil will be examined, at each grab sample location, to determine if 
unusual odors, stains or other indicators are present (i.e. high PID 
readings) of organic contamination. Based on these field observations, 
additional VOC samples may be collected. 
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-VOCs samples will be collected from the 12- to 18-inch depth only, unless 
otherwise indicated by field observation. 

-Grab samples for metals/explosives will be held separately 

Metals/Explosives Sampling 

-Four additional grab samples will be collected from each corner of the 
grid block, as shown in Figure 4-2, for the 6- to 12-inch depth and 2-to 3- 
foot depth, using a drive sampler fitted with brass sleeves. 

-For each depth: 

-The four grab samples plus the one from the center of the grid 
block will be cornposited for explosives and metals analyses. The 
grabs will be combined to form one composite sample as follows: 

Place each grab sample into an aluminum pie pan or cookie 
sheet, after removing vegetation and coarse fractions. 
Break up the soil using gloved hands, and remove large 
rocks (the soil may also be sieved). Allow the soil to air dry. 
Cover the pie pan with a second pie pan and shake and 
swirl vigorously to disperse and homogenize the soil. Cone 
and quarter the soil in the pie pan. Collect an equal portion 
from each quarter and composite to fill an 8-ounce jar for 
explosives analysis. 

This process will provide a more representative sample as 
explosives contamination is known to vary over short distances 
(Crockett and others, 1996). 

-Combine the remaining soil together for metals analysis (barium, 
total chromium, lead and cadmium) and TCLP-metals analysis. 
One 8-ounce jar will be required for each analysis. 

As a result, for each grid block, a minimum of two composite samples will be collected 
for metals (barium, total chromium, lead, cadmium), TCLP-metals and explosives, A 
minimum of one sample will be collected for VOC analysis from the center of the grid 
block, from a depth of 12 to 18 inches. 
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Markim Grid Blocks for Excavation 

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

4.2 EQUIPMENT WASH WATER/DECONTAMINATION WATER SAMPLING 

.- 

Decontamination water generated at the staging area at Mine Fill A and at the 
Biofacility will be collected and stored in a tank. This water will be used in the process 
only in the startup phase. Once the treatment process is underway, only potable water 
will be added to enhance moisture content in the compost piles. Any solids which 
collect in the sumps at the Biofacility will also be added to the compost during the initial 
phase only. 

Decontamination water stored in a tank will be sampled for explosives if used in the 
treatment process, or will be sampled for explosives, RCRA metals and POTW 
requirements if shipped to an on-site treatment facility. Sampling procedures are 
provided in Table 4-2. 

The samples will be labeled and stored in a cooler with ice and kept at approximately 
4 degrees Celsius. Sample documentation, packaging, and shipping procedures will 
be followed as described in Section 4.8 and Section 5.0, Custody Procedures. 

Disposable bailers or disposable pump tubing will be used to sample tanks, eliminating 
the need for decontamination. Used disposable bailers will be disposed with used 
PPE. 

7~ 

4.3 STORM WATER RETENTION POND SAMPLING 
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Surface runoff or storm water present on the Biofacility asphalt-paved areas will be 
diverted to two ponds, #I and #2. The water in the retention ponds will be sampled to 
determine if NPDES discharge requirements are met. Sampling prqcedures are 
provided in Table 4-3. Samples will be tested for NPDES parameters listed in 
Table 4-8. 

The samples will be labeled and stored in a cooler with ice and kept at approximately 4 
degrees Celsius. Sample documentation, packaging, and shipping procedures will be 
followed as described in Section 4.8 and Section 5.0, Custody Procedures. Disposable 
bailers or disposable pump tubing will be used to sample the retention pond water, 
eliminating the need for decontamination, Any used disposable bailers will be disposed 
with used PPE. 

A NSWC Crane representative may perform the storm/run-off water sampling in 
lieu of the above, based on the approved IDEM NPDES requirements. 

4.4 PROCESS SAMPLING 

Amendments b/ends will be sampled prior to addition of soii excavated from Mine Fill 
A, and analyzed for TOC and TKN to determine initial levels of organic carbon and 
nitrogen. Amendment blend samples will be collected from sample locations 1. 2, 
and 3 at each cross-section. The samples at each will be composited for a total 
of 4 samples per pile. 

During the Pilot Scale, approximately eight compost piles, consisting of a mixture of soil 
and amendments, will be tested. This process is anticipated to take a minimum of 28 
dsys 30 davs for clean soil and 60 davs for contaminated soil after that, as 
dictated in the Pilot Scale Operational Plan. Each pile will be 25-30 feet long, 7 feet 
high and 20 feet wide. Sampling locations are displayed in Figure 4-3. Cross-section 
A, B, C and D will be sampled throughout the process for various parameters to be 
analyzed by an off-site laboratory. The schedule for sampling is as follows: 
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WindrowlCompost Sampling Schedule (off-site analyses) - Pilot Scale 

Parameter Analytical 
Method 

8330 

Number of 
Samples per 

Sampling Event 

Volume 
Required per ’ 

sample 

Schedule 

TCLP-metals 1311,6010,7470 3 per cross- 8 ounces (60th Day 0 and 28 60 
section (12 total) analysis may be 

done using 8 
ounces) 

Metals (barium, 
cadmium, total 

chromium, lead) 

6010 3 per cross- 
section (12 total) 

Day 0 and 28 60 

TOC 

TKN 

Explosives (fuU 
W 

9060 

EPA 351.3 

8330 

3 per cross- 8 ounces (tw#1 Day W++2+ 
section (12 total) AN 3 analyses encH6 0,5,‘10, 

may be done 20,30,40, and 60 

3 per cross- 
using 8 ounces of 

soil) Day& 7, :4 2+ 
section (12 total) anct26 0,5,'10, 

3 per cross- 20, 30,40, 

section (12 and 60 

totar) 

Note: Make sure the lab does not lose the sample and uses the best preservation 
and internal trackina methods. 

Once process samples have shown that explosive concentrations have been 
consistently reduced over time for one or more compost piles or mixtures, a 
confirmation sample will be collected. Confirmation samples are anticipated to be 
collected on Day 28 B of processing. However, should processing be extended, 
confirmation samples will be completed at the end of the time extension. Confirmation 
samples will be collected using procedures in Table 4-4. 

Treated compost which does not meet the process goals for TNT and RDX using all 
mixtures may also require off-site disposal, especially if it cannot be placed in the on- 
site landfill. Soil and/or treated compost which requires off-site disposal will be 
stockpiled and sampled at a frequency to be determined by the Project Manager and 
the Navy. This task will be implemented during Full Scale Operations. 
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4.4.1 Other Process Parameters 

Field testing equipment will consist of pH, oxygen and temperature direct reading 
probes. Oxygen and temperature will be measured by pushing the individual probes 
into the center of each sampling sector of the compost piles and allowing enough time 
for an accurate reading, per manufacturer recommendation. Compost pH will be 
determined by measuring the pH level in a solution of deionized water and a compost 
sample as described in Section ?3 _S of the Pilot Scale Operational Plan. Soil moisture 
will be measured by weighing the sample, drying it, reweighing it and calculating the 
percent moisture. Frequency of pH, oxygen, temperature and soil moisture 
measurements are described in Section 8 of the Pilot Scale Operational Plan. 

4.4.2 Air Monitoring 

Air monitorinu will be performed as described in Section 15.0 of the Pilot Scale 
Operational Plan. 

4.5 EXCAVATION SAMPLING PROCEDURE 

Approximately 200 cubic yards will be required for Pilot Scale operations, Once the 
excavation is completed, the hole will be temporarily backfilled using soil from an 
approved source at Crane. Prior to backfilling, the excavation will be sampled to 
determine levels of explosives, site-specific VOCs and site-specific metals, if any, 
present above initial remedial goals. This data will be collected to guide further 
excavation at Mine Fill A during Full Scale Operations. 

The base and wails of the excavation will be gridded using 20-foot spacings, Samples 
will be collected from approximately six inches below ground surface, using procedures 
in Table 4-l. Samples will be analyzed for explosives, site-specific VOCs and site- 
specific metals only. 

4.6 QA/QC SAMPLES 
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QC samples will be collected to ensure that representative and reproducible data are 
obtained. The types of QC samples that will be used are discussed below. QC 
samples apply only to samples submitted for off-site analysis by a laboratory. 

4.6.1. Trip Blanks 

A trip blank is a QC sample that consists of two vials filled with organic-free water and 
is prepared in the laboratory, shipped to the sampling site with the sample containers, 
and returned to the laboratory with the samples to be analyzed for VOCs. One trip 
blank will accompany each cooler containing VOC samples and will be stored at the 
laboratory with the samples and analyzed by the laboratory. Trip blanks will be 
analyzed for VOCs only. 

4.6.2 Equipment Rinsate Blanks 

Equipment rinsate blanks (or rinsate blanks) are collected to ensure that sampling 
equipment is clean and that the potential for cross-contamination has been minimized 
or prevented. Rinsate blanks are collected from the final reagent grade water rinse 
used in sample equipment decontamination. Rinsate blanks will be collected earlpin 
t and analyzed at a frequency of one w samples collected, 
or at a frequency listed with the sampling procedures, whichever is more stringent. A 
reduction in the frequency of rinsate blanks may be deemed justifiable by the Project 
Chemist based on review of analytical results which would need to show no discernable 
evidence of introduction of cross-contamination due to inadequate equipment 
cleansing. 

The rinsate blank is obtained by first decontaminating the sampling device and then 
pouring reagent grade water over the device. This water is provided by an analytical 
laboratory at NSWC Crane. The rinsate blank water is collected directly into the 
sample bottles. The rinsate blanks are analyzed for the same constituents as the 
related samples. The results will be used to flag or assess the levels of analyses in the 
samples and evaluate the effectiveness of sampling equipment decontamination. 

4.6.3 Field Blanks 

Two types of field blanks will be collected during the Pilot Scale operations. The first 
type (A) is defined as follows: 

“Field blanks consist of the source water used in decontamination and steam 
cleaning. At a minimum, one field blank from each event and each source of 
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water must be collected and analyzed for the same parameters as the regular 
samples.” (NEESA, 1988) 

.- 

As a result, samples of decontamination water used, including the potable water used 
during treatment, will be collected at a frequency of 1 per source per event, as shown in 
Table 4-6. 

The second type of field blank (6) to be collected is defined as follows: 

“(A field blank is) is used to determine if any contaminants present at the site 
may have an effect on sample integrity. (The blank is) prepared by pouring 
distilled/deionized water into sampling containers at certain sampling locations 
(typically areas where dust and/or volatile organic contamination may emanate 
from other sources).” (Hazardous Waste Consultant, 1992) 

Field Blank B will be collected at a frequency of 1 per 20 regular samples. Frequency 
of collection and analysis of these blanks (type A and type B) will be finalized by the 
Project Chemist. 

4.6.4 Field Duplicate Samples 

Field duplicate samples will be collected to allow determination of analytical and 
sampling precision. One duplicate sample per ten samples will be collected and 
submitted for the same analysis as the regular samples. The duplicate sample will be 
collected simultaneously with the true sample. The sample will be collected with the 
same sampling equipment at the same location as the regular sample, but it will be 
labeled with the next consecutive sample number. 

4.6.5 Matrix Spike Samples 

Matrix spike/matrix spike duplicates (MS/MSD) samples will be used as further QC 
checks. These samples will be spiked at the laboratory. The samples will be collected 
and prepared at the frequency of one MS and MSD for every 20 field samples 
(including trip blanks, field blanks, and duplicates). The samples will allow accuracy to 
be determined by the recovery rates of compounds (the matrix spike and/or surrogate 
spike compounds defined in the analytical methods). Precision will also be assessed 
by comparison of matrix spike duplicate recoveries. The purpose of these laboratory 
spikes is to monitor any possible matrix effects specific to samples collected from the 
site. The addition of known concentrations of compounds/ constituents to the sample 
also monitors extraction/digestion efficiency. 
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MSlMSD samples will be collected to provide sufficient volume per QC and analytical 
laboratory requirements. The laboratory will select aliquots that are as homogeneous 
as possible with respect to one another to avoid precision problems related to sample 
homogeneity. 

4.7 DECONTAMINATION PROCEDURES 

4.7.1 Sample Bottles 

Sample bottles will be provided by the analytical laboratory. These bottles will arrive at 
the site in sealed boxes or coolers. Certification of cleanliness will accompany each 
box of bottles. The exception to this would be if any bottles were pre-preserved by the 
lab. 

If certification is not included or cleanliness of the containers is suspect, USEPA 
approved cleaning procedures will be carefully conducted by the analytical laboratory. 
The procedures are as follows: 

Metals: Detergent wash, tap water rinse, 1: 1 HNO, rinse, tap water rinse, 
1:l HCL rinse, final reagent grade water rinse. 

Volafiles (40 ml glass vials and septa): Non-phosphate detergent wash, 
tap water rinse, reagent grade water wash, dry (glassware only) in a 
muffle furnace at 105 degrees Celsius for one hour. 

Explosives: Non-phosphate detergent wash, tap water rinse, deionized 
water rinse, methanol rinse, final reagent grade water rinse. 

4.7.2 Sample Equipment Decontamination 

Decontamination of construction and field equipment will take place in a designated 
area using procedures described in Section 62 7.0 of the Pilot Scale Operational Plan. 
All non-disposable sampling equipment, including stainless steel trowels and spoons, 
will be decontaminated according to the following procedure and sequence, depending 
on the contaminants involved: 

1) Manual scrub with Alconox and tap water wash 
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2) Rinse with potable water. 
3) 10% nitric acid rinse (for metals only). 
4) Rinse with reagent grade water. 

6j5J Air dry. 

Once dry, sampling equipment will be stored in plastic bags to prevent contamination. 

Decontamination water from equipment and vehicle decontamination activities will be 
stored in a dedicated tank. Decontamination water and water collected in sumps will 
either be recycled as compost process water or transported to a wastewater treatment 
facility (WWTF) at Rockeye or Mine Fill A. Water shipped to the WWTF will be 
sampled and analyzed per waste water treatment facility permit requirements. 

4.8 SAMPLE PACKAGING AND SHIPPING 

Immediately after collection, samples will be properly labeled, tagged and properly 
preserved. Table 4-7 lists the proper container, volume requirements, and preservation 
needed for the sampling effort. Samples requiring refrigeration for preservation will be 
immediately placed in coolers packed with ice or ice packs, Proper chain-of-custody 
documentation will be maintained as discussed in Section 5.0 - Custody Procedures. 

_. 

Packaging and shipping procedures will vary depending upon sample media, potential 
contaminant concentration, preservation technique, and sample container. General 
procedures are provided in Table 4-5 A waterproof metal or equivalent strength ice 
chest or cooler is suitable for packaging and shipping samples not considered 
“Dangerous Goods” by the U.S. Department of Transportation (USDOT). The person 
packaging the samples is responsible for ensuring that the cooler is in suitable 
condition for shipping. In the event a concern arises regarding whether a sample 
shipment is a USDOT “Dangerous Good” or is potentially in violation of international 
transportation regulations, the Project Engineer or Project Manager will be consulted. 

Sample packaging should ensure that the chance of breakage is minimized and that, in 
the event a sample container breaks or leaks, it will not impact the integrity of other 
samples in the shipment. Also, samples should be protected from ice melt. Each 
sample container should be placed in a ZiplocTM -type bag, and wrapped in packing 
material such as bubble wrap or comparable shock-absorbing materials when shipping 
glass containers to avoid breakage. Adequate ice, contained in double ZiplocTM-type 
bags, must be included with each cooler shipment so that the contents are maintained 
at 4 (& 2) degrees Celsius until receipt at the laboratory. If necessary, a temperature 
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blank will be shipped with each cooler. 

In addition to an adhesive label, sample tags will be tied around the jars, as possible. 
The tags will include the same information recorded on the label. 

A chain-of-custody record, protected from moisture by enclosure in a ZiplocTM-type 
bag, must accompany each cooler shipped. The cooler lid should be secured using 
packing tape around the outside of the cooler. Custody seals will be signed, dated and 
affixed to the front, side and back of the cooler. The seals should be blaced in such a 
way that tampering with the cooler lid will result in a ripped seal, 

TABLE 4-l. 
SOIL SAMPLE COLLECTION (TASK 1 AND TASK 5) 

Objectives: 
Task 1: 
-Identify areas for Pilot Scale excavation. 
-Measure “entry ” or “startup” concentrations of explosives in soil to be treated. 
-Determine if soil is hazardous with respect to metals and VOCs. 
Task 5: 
-Determine levels of explosives and metals still remaining following Pilot Scale excavation 

Equipment: 
-small stainless steel trowel, stainless steel hand shovel, stainless steel spoons 
-large shovel 
-flagging and pins 
-measuring tape 
sample containers 
-aluminum pie pans 
-PID 
drive sampler 
-brass sleeves and endcaps 
-teflon film 
-plastic sheets 
-stainless steel bowls 
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TABLE 4-1. 
SOIL SAMPLE COLLECTION (TASK 1 AND TASK 5) 

Methods: 

Placing the Samplina Grid 

Task 1: lnlal Excavation Sfe Characterization 

1. 

2. 

Layout a grid using 20-foot spacings west of the steam line and north of the conveyor, in the 
vicinity of Building 153. Each 20 x20-foot grid block may or may not be square, due to the 
presence of utilities. buildings or roads (see example Figure 4-2). 
Label these blocks or sampling areas, beginning with “I,” as shown in Figure 4-l. Note that 
sampling areas 14 have already been designated. 

Task 5: Post-Excavation Sampling 

1. 

2. 

Layout a grid using 20-foot spacings along the base of the excavation(s). Place pin flags at each 
node. 
For the sidewalls, place pin flags every 20 feet, along each wall. Place the flags midway 
between ground surface and the excavation base. If a sidewall is less than one foot in height, do 

II not placeflags and do not collect samples from the wall. I 
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TABLE 4-1. 
SOIL SAMPLE COLLECTION (TASK 1 AND TASK 5) 

Rethod (continued): 

SamDIe Collection - 26-foot x 26foot Grid Blocks (Task 1) 

IOTE: Z-inch diameter, Ginch long sleeves will be used in the drive sampler. 

Follow these steps when sampling each grid block or sampling area: 

E: 
Place flags near each corner and at the center (see Figure 4-2 for an example). 
At the center of the grid block: 
-Clear surface vegetation and debris in a 6-inch by G-inch area. 
-Using a stainless steel trowel and spoon, remove the upper 6 inches of soil. 
-Using a drive sampler fitted with two brass sleeves, collect soil from the 6-inch depth to 
12-inch depth; and from the 12-inch depth to the l&inch depth. 
-Label the sleeve from the 12-18 inch depth as the volatile organics sample. Cover bott 
ends of the sleeve with teflon film and cap. Store the sleeve in a cooler with bagged ice, 
-Take the other sleeve and push the contents into a stainless steel bowl labeled 
‘metals/explosives grabs - 6-12 inches.” 
-Remove soil from the boring down to 2 feet. 
-Using a drive sampler ritted with two sleeves, collect soil from the 2-foot to 3-foot range 
Push the contents of shallow sleeve (2-2.5 feet) into a second stainless steel bowl 
labeled ‘metals/explosives grabs - 2-3 feet,” break up the soil, and cover with a plastic 
sheet. Wait a few minutes, lifl the plastic, and screen the headspace of the bowl using a 
PID. 

C. 

d. 

-If readings are above background levels, cover both ends of the deeper sleeve 
(2.53 feet) with teflon film and cap. Submit the capped sleeve for VOCs 
analysis, as authorized by the MK Project Manager. 
-If PID readings are not > background, place the contents of the deeper sleeve 
into the bowl. 

At each of the four corners: 
-Clear surface vegetation and debris in a 6-inch by 6-inch area. 
-Using a stainless steel trowel and spoon, remove the upper 6 inches of soil. 
-Using a drive sampler fitted with two brass sleeves, collect soil from the 6-tnch depth to 
IZinch depth; and from the 12-inch depth to the l&inch depth. 
-Push the contents of the 6-12 inch sleeve into the designated bowl. PID screen and 
evaluate the contents of this sleeve to determine if the second sleeve (12 to 18 inch 
depth) should be submitted for VOCs analysis. 
-Remove soil from the boring down to 2 feet. 
-Using a drive sampler ritted with two sleeves, collect soil from the 2-foot to 3-foot range 
Push the contents of both sleeves into the stainless steel bowl labeled 
“metals/explosives grabs - 2-3 feet.” 
At a minimum, one bowl of soil will result from the 6-12 inch depth and one bowl of soil 
will result from the 2-3 foot depth. A minimum of one sample, collected from the center 
of the grid block, will be tested for VOCs. 
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TABLE 4-1. 
SOIL SAMPLE COLLECTION (TASK 1 AND TASK 5) 

d&hod (continued): 

IOTE: Note PID measurements in the field logbook. If unusual odors and stains are discovered and/or 
‘ID measurements are above background levels, collect a sample for VOCs analysis. Analysis of 
dditional VOCs samples will be approved by the Project Manager or Project Chemist. 

e. Use the following steps for forming a composite sample for each deDth: 
-Place each grab sample into a large aluminum pan, after removing vegetation. 
-Break up the soil using gloved hands, remove large rocks (the soil may also be sieved), 
and allow soil to air dry. 
-Cover the pie pan with a second pie pan and shake and swirl vigorously to disperse and 
homogenize the soil. 
-Cone and quarter the soil in the pie pan. 
-Collect equal portions from each quarter to fill one &ounce jar for explosives analysis. 
-Fill the remaining jars (2 6-ounce jars) with soil for metals analysis. One jar will be 
labeled for TCLP-metals (Task 1 only). The second jar will be labeled for total metals 
(Ea. Cd, Cr, Pb only) (Task 1 and 5). 

Record general sampling information including a description of the sampling location (including 
a sketch), sample I.D.s, date, time and observations (i.e. presence of stains, grain size, color, 
percent moisture) 

If soil samples cannot be collected due to high clay content or high % of cobbles or gravel, move 
the affected soil boring to an adjacent location. 

iamole Collection - 20 x20-foot Grid Blocks (Task 5) 

:ollow the same procedure as for Task 1, however do not collect sleeves or samples from the 2-3 
oat depth. Samples will only be analyzed for site-specific VOCs, site-specific metals and 
,xplosives (full Method 8330 list). 

Iample Collection - Sidewalls (Task 5 onlv) 

:ollect a sample from each flagged location along each sidewall using the procedure from Step 1 b. 
;ubmit one sleeve for site-specific VOCs analysis from 12-18 inches below ground surface. Submit one 
leeve from 6-12 inches for explosives and metals (barium, cadmium, total chromium and lead). 
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TABLE 4-1. 
SOIL SAMPLE COLLECTION (TASK 1 AND TASK 5) 

One field duplicate will be collected for every 10 regular samples collected. Field duplicate locations will 
be marked in the field using different colored flags. Additional volume for the field duplicate (and 
MS/MSD) will be drawn from the composite mixture for metals and explosives. For the VOCs field 
duplicate, a sleeve of soil will be collected from the 18-24 inch depth, at the center of the grid block. For 
Task 1, the duplicate will be analyzed for metals (barium, cadmium, total chromium, lead), TCLP- 
metals, explosives, &e-specific VOCs (see Table l-4 or 4-7 for list of VOCs), and TCLP list VOCs. For 
Task 5. the duplicate will be analyzed for explosives, site-specific VOCs and site-specific metals ONLY. 

Field equipment will be decontaminated using procedures in Section 4.7. One equipment rinsate will be 
collected for every 10 regular samples collected. Sampling parameters are listed in Table 4-6. 

One field blank (type 6) will be collected for every 20 regular samples collected to determine if any 
contaminants were introduced during sampling. An additional field blank (type A) will be collected of the 
water used in decontamination. Sampling parameters are listed in Table 4-B. 

One trip blank will be submitted with the cooler containing the VOCs samples. Each trip blank will be 
tested for VOCs only. 

,- 
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TABLE 4-Z. 
WASTE WATER STORAGE TANK SAMPLING PROCEDURE 

lbjective: To collect representattve samples and obtain data necessary to properly dispose of 
rastewater generated during site activities. 

iquipment: 
stainless steel bucket or ladle 
disposable Teflon or stainless steel bailer 
slow rate pump and disposable tubing (may be used for tank sampling if tank is too large to access wlth 
r bailer) 
tishing line, cord and reel 

hethod: 

Yaste water generated during decontamination activities will be pumped into holding tanks. Following 
,olids settling, a minimum of one water sample will be collected from each tank. It is anticipated that 
nly explosives data are required. However, a procedure for VOCs sampling is included as a 
:ontingency. 

If the tank is not fitted with a valve, a submersible pump will be lowered midway between the 
water surface and tank bottom. Care will be taken not to disturb the settled solids at the tank 
bottom. 

If VOCs are required, collect volume for this analysis first. Lower the pump slowly into the water 
to avoid degassing. Pump the water from the tank at a low rate (200 mUmin or less). 
a. Slowly fill the volatile organic analysis (VOA) vials, taking care not to force out the 

preservattve. 
b. 

:: 
e. 

Slightly overfill vial to form a meniscus. 
Tightly cap the vial and invert the bottle. 
Tap the sides of the vial to see if air bubbles are trapped in the sample. 
If air bubbles are present, place the vial in an upright position and open the cap. Repeal 
steps “a” through ‘d”. If air bubbles are still present, discard sample and redo all steps. 

A disposable Teflon or decontaminated stainless steel bailer may be used in place of a pump 
and tubing. Slowly lower the bailer beneath the water surface and fill. Attach a VOA vial 
“bottom-emptier” device to the bottom of the bailer. NOTE; the bailer will begin to drain 
immediately. Be sure that the bottom fill device tube has been placed in the vial prior to 
attachment to the bailer. Fill the vial until full. Follow steps a through e to properly seal the vials 
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TABLE 4-2. 
WASTE WATER STORAGE TANK SAMPLING PROCEDURE 

Method (continued): 

3. Remaining sample containers may be filled using pump and tubing or directly from a bailer. 
Using a fresh bailer volume, fill the remaining containers to nearly full (usually to the lip of the 
container). 

b. A sample can be obtained through a bottom valve if no other access point is available. The 
sample may ba rather turbkI due to high solids content at the bottom of the tank. Consult the 
Project Manager to determine if the samples will be filtered for metals in this case. Also 
determine if the sludge/solids at the base of the holding tank will be sampled as well. 

Documentation and ShiDDinq 
Documentation procedures are provided in Section 5.0. Packaging and shipping instructions are 
xovkfed in Table 4-5. 

wac: 
t is anticipated that l-2 samples of wastewater will be collected. At the Project Chemist’s discretion, one 
ield duplicate will be collected and analyzed for the same parameters as the regular samples. 

f nondisposable equipment is used for sampling (i.e stainless steel bailer), one rinsate blank will be 
zollected and analyzed for the same parameters as the regular samples. 

3ne trip blank will be submitted with the cooler containing any VOCs samples. Each trip blank will be 
ested for VOCs only. 
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TABLE 4-3. STORM WATER RETENTION POND SAMPLING PROCEDURE 

Dbjective: To determine if NPDES requirements have been met for on-site disposal. 

Equipment: 
.Teflon or polyethylene disposable bottom-filling bailers t 
tishing line and reel 

p container on a rod 

Hethod: 

Xofng tioremediation activities, surface water, such as incidental storm runoff from the site, will be diverted 
:o storm water retention ponds #I and #2. This water will be sampled to determine if disposal criteria or 
WPDES requirements have been met (Table 4-8). The sampling procedure for the storm water retention 
oonds is provided below. 

I. Collect a water sample using a sample collection device such as a disposable bottom filling bailer 
or pump or surface water sampling device. Fill the bottle directly from the bailer or pwnlthtbntg 
grab sample container. lfthe capacity of the bottle exceeds the capacity of the bailer, begin filling 
all the bottles from each bailer sample until all the bottles are filled. Lower the bailer to the same 
depth each time if more than one bailer volume is needed. Take care not to disturb bottom 
sediments in the pond(s). 

?. 

3. 

Document the approximate location and depth the water sample was collected. 

Clean the exterior of fhe sample container, and ensure that the container is tightly sealed before 
applying the sample label. 

documentation and Shiwinq 
Documentation procedures are provided in Section 5.0. Packaging and shipping instructions are provided 
n Table 4-5. 

WQC: 

t is anticipated that several samples of pond water will be collected. At the Project Chemist’s discretion, 
,ne field duplicate will be collected and analyzed for the same parameters as the regular samples. 

f nondisposable equipment is used for sampling 0.e stainless steel bailer is substituted), one 
equipment rinsate will be collected and analyzed for the same parameters as the regular samples. 
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TABLE 4-4. COMPOST SAMPUNG PROCEDURE 

Objective: To support the operations at the Biofacilily and monitor the effectiveness of soil remediation 
using cornposting. 

Equipment: 
-pH monitors 
-temperature and oxygen probes 
-portable oven (moisture content) and scale 
franetstlgmsmptbbadr stainless steel push tube with sleeves or split spoons and attachments 

Ed, drive sampler, orhandauaer 
-PID 
-stainless steel spoons, bowl and trowels 
-riffle splitter 
-No. 4 Wiley Mill, or equiva;cnt 

Method: 

Consult Section 7.2 of the Operational Plan for methods and devices used to measure moisture content, 
temperature, oxygen and pH. Use the following steps to collect samples of compost for off-site 
analysis. Sample locations are provided in Figure 4-3. See Field SOP 2.0 in Awendix D of the 
aDDrOVed Pilot Scale ODerational Plan. 

Documentation and Shiuuinq 
Documentation procedures are provided in Section 5.0. Packaging and shipping instructions are 
provided in Table 4-5. 
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TABLE 44. COMPOST SAMPLING PROCEDURE 

One field duplicate will be collected per compost pile, per sampling event, and analyzed for the same 
parameters as the regular samples (explosives, metals (barium, cadmium, total chromium, lead), TCLP- 
metals, TKN. TOC). 

Field equipment will be decontaminated using procedures in Section 4.7. One equipment rinsate will be 
collected per 20 samples collected and analyzed for the same parameters as the regular samples 
(explosives. metals (barium, cadmium, total chromium, lead), TKN, TOC). 

One field blank (type 8) will be collected at the composting area (1 per 5?Q &4 samples) to determine if 
any contaminants were introduced during sampling. An additional field blank (type A) will be collected of 
the water used in decontamination. Both blanks will be tested for the same parameters as the regular 
samples (explosives, metals (barium, cadmium, total chromium, lead), TKN, TOC). A third field blank 
will be collected from the water used in the process, unless the source is the same as the potable water 
source for decontamination. 
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TABLE 4-5. PROCEDURE FOR SAMPLE DOCUMENTATION, PACKAGING AND SHIPPING 

Objective: 
To ensure that samples are properly packaged to prevent or minimize breakage and maintain sample 
tntegrtty between the field and laboratory, and to maintain proper chain-of-custody protocols. 

General: 

For waste characterization samples, the Subcontractor shall be responsible for shipping samples to a 
Subcontractor-procured laboratory. All decontamination and rinse samples will be submitted by the 
Subcontractor to the Contractor-procured laboratory. The name and address of the Contractor-procured 
laboratory will be provided prior to work. 

One trip blank (consisting of two 40-mL vials) will be submitted with each cooler of volatile organics 
samples shipped. All trip blanks will be prepared and shipped to the site by the Contractor-procured 
laboratory. 

For each sample shipment, complete sample documentation, including labels, tags, chain-of-custody 
(COC) forms, etc. and properly package sample containers for shipment to the laboratory in accordance 
with the following procedures: 

Sample Labels and Taas. 

After a sample is collected, it shall be temporarily stored in the field in a cooler with 2-3 bags of ice. 
When sampling is completed, the cooler(s) shall be brought to the support zone. Any empty containers 
found in the cooler shall be discarded. 

All sample containers sent to the laboratory shall be labeled and tagged, as possible. Labels shall be 
completed in ink. If an error is made on a label, strike out the erroneous item wlth a single line and initial 
the strike out. 

At a minimum, the following information shall be included on each sample label and tag: 

. Sample identification number; 

. Analytical method; and 

. Date and time of collection. 

If enough room is available on the sample label or tag, the following information shall also be included: 

. Site name, 

. Location of Sample, 

. Initials of sample collector, and 

. Preservative, if applicable. 
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TABLE 4-5. PROCEDURE FOR SAMPLE DOCUMENTATION, PACKAGING AND SHIPPING 

Chain-of-Custodv Form (COC). 

lnce the samples have been recorded in the field logbook, complete the Chain-of-Custody (COC) form. 
Vior to filling out the COC form, verify’ that all samples are accounted for and all volume requirements 
are met. At least one COC shall be completed for each cooler of samples to be shipped. COC forms 
vill vary slightly depending on the laboratory providing the forms. The Contractor will specify which COC 
ormat is to be used for decon and rinse water samples. The following general instructions shall be 
ollowed when completing the COC form: 

1. If the COC form does not have a unique document number, assign a sequential reference 
number to the COC form and record this number in the top right corner of the document (i.e. 
COC #OOl). Each COC form shall have a unique reference number. Reference numbers, 
whether already included on the document, or assigned, shall be recorded in the field logbook. 

,. Include one line on the COC form for each sample. Fill in the appropriate information in the 
columns on the form for each sample. Ensure the following information is included for each 
sample: 

-sample identification number; 
-sample location; 
date sample was collected; 
-time sample was collected; 
-sample matrix (i.e. water, sludge); 
-size and quantity of containers included; and 
-required analyses. 

Specify QC samples (i.e. field blank, rinsate blank and trip blank), when collected. DO NOT 
specify duplicate samples. Trip blank “sample time” must be entered on the COC form. Use 
the time the cooler was sealed. 

I. Ensure the sample time and sample I.D. on the COC form are-the same as on the 
sample container label or tag. 

!. When specifying an analysis, write both the analysis and the method number. 

Enter the turnaround time for the samples in the “Remarks” section of the COC form. 

I. Complete the “Relinquished By” information (person, date and time) at the bottom of the COC 
form. The “Relinquished Time” should be roughly the time the cooler is sealed and given to 
overnight shipper. 

1. include the overnight shipment airbill number somewhere on the COC form. Record this 
number in the field logbook. 

Keep one copy of the COC form for site records and submit the remaining copies to the 
Laboratory. Seal the Laboratory copies in a gallon size ZiplocTM , or equivalent, bag and affix to 
the underside of the cooler lid using strapping tape. 
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TABLE 4-5. PROCEDURE FOR SAMPLE DOCUMENTATION, PACKAGING AND SHIPPING 

ample Preoaration. 

re following tasks will be completed, prior to sample packaging: 

Check container tkts to ensure they are on tight; 

Place sample jars (glass) in protective bubble wrap and seal using adhesive strip on bubble 
wrap package or tape. 

rmole Packaaina. 

rckage samples carefully to prevent breakage or movement of containers during shipment. The 
lowing guidelines shall be used for packaging: 

Line the base and sides of the cooler with bubble wrap. Coolers designated for decon and rinse 
water sampleswill be provided by the Contractor-procured laboratory. 

Pack the larger containers into the cooler first. Place double-bagged cubed ice or small 
containers between larger containers then pack the remaining smaller containers. Add 
additional double-bagged ice to the cooler, distributing as evenly as possible to chill all samples. 
This is most important with samples requiring VOC analysis. 

Place a trip blank in each cooler containing samples to be analyzed for volatile organic 
compounds. The trip blank is a regular sample and must be labeled and recorded as such. It 
shall be analyzed for volatile organics only. When possible, keep all volatile organic analyses 
samples together in the same cooler to minimize the number of trip blanks required. 

Don’t overload the cooler with samples. Allow enough room for a layer of ice at the top, as well 
as a final layer of bubble wrap. At least one COC form shall be filled out for each cooler of 
samples. The samples and ice should be packed tight enough to prevent movement of 
containers during shipment. 

Close the cooler and seal closed with custody seals. Use 2-3 custody seals (signed and dated) 
per cooler (small or large). Place seals on the front, side and back of each cooler where they 
shall be visible and easily ripped if the cooler is tampered with. Use a thin cover of strapping 
tape to protect the edges of the seal during shipment. 

Seal the cooler with strapping tape. 
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TABLE 4-5. PROCEDURE FOR SAMPLE DOCUMENTATION, PACKAGING AND SHIPPING 

Samole Shippina. 

Ship all samples to the laboratory for next-day delivery. Ensure the air bills have been completely filled 
out and copied. Place one airbill into each envelope. Affix the envelope to the top of the cooler, if the lid 
is flat. If the lid is sliding, as with a “playmate” cooler, ahix the envelope to the side of the cooler. Do not 
obstruct address labels provided by the laboratory (if present). 

NOTE: If samples are collected on Friday, the block labeled “Saturday Delivery” on the airbill MUST BE 
MARKED. Otherwise the samples will arrive at the lab on Monday. 

Fax the Chain-of-Custody Form to the Contractor Project Chemist or designee [(216) 523-52011 the 
same day samples are shipped. If short turn-around time is needed, such as 24 or 46-hours, notify the 
Project Chemist IMMEDIATELY by phone. It is preferable to notify the Project Chemist of short turn- 
around times as soon as it is known that samples will require this. 

DAQC and Documentation: Maintain all generated sample documentation (copies of COCs, field 
logbooks, etc) in the field during the course of the site work. This documentation may be managed by 
the Contractor, or if managed by the Subcontractor will be available for review. At the conclusion of site 
work, provide a copy of all documentation to the Contractor. - 

-, 
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TABLE 4-6. SUMMARY OF SAMPLING AND ANALYSIS PROGRAM 

Task Matrix Parameters Estimated No. 
of Samples(a) 

QA/QC Samples 

RS FD FBA FBB RB TB MSI 
MSD 

initial 
Fxcavatlon Bite 
:haracterization 

Soil total vocs (Site- 14+ 2+ 1 1+ 1+ 4+ 1+ 
specific and those 
on the TCLP list), 
metals (Ba, Cr. 
Cd, Pb). TCLP- 
metals, Explosks 

!. Equipment Water Explosives, m 3+ 1 1 1 0 0 1 
Yash Water1 e, POTW 
kcon water parameters (as 

required by 
NSWC Crane) 

I. Storm Water water NPDES 3+ 1 1 1 0 0 1 
latention Pond parameters (listed 
iampling in Table 4-8) 

_-- 

I. compost 
Process) 
iampling 
indudw 
:onfirmation 
,ampling) 

Compost Explosives, TOC, 12 per 1 per 1 per 2per 2per 0 5 per 
+ soil TKN (5 events: pile per pile event event event event 

day%++-=- event per (b) 
28) 0. 5,10: 20: 
JO,40 and 60) 

metals (Ba. Cd, 
Cr, Pb), TCLP- 
metals (2 events: 

event 

12 per 1 per 1 per 2 per 2per 0 5 per 
pile per pile event event event event 
event per (W 

day 0.28 60 only) event 

Amend- TOC. TKN 84 t 0 0 to 0 to 
ment# compo 0 
Blend sites 

per 
pi/e 

i. Excavation Soil Soil Explosives, site- lo+ 1+ 1 1+ 1+ 4+ 1+ 
sampling specific vocs. 

metals (Ba, Cd, 
Cr, Pb) 



NSWC Crane Pilot Scale 
&facility QA Project Plan 
Revision 4 5 
jm&+9? Modified 08/14/97 
Section 4, Page 28 of 34 

TABLE 4-6. SUMMARY OF SAMPLING AND ANALYSIS PROGRAM 

Task Matrix Parameters Estimated No. 
of Samples(a) 

QNQC Samples 

RS FD FBA FBB RB TB MS/ 
MSD 

Notes: 

FBA = field blank type A (sample of waters used for decontamination, including distilled/deionized water and potable 
water); type A field blanks till be collected at a frequency of 1 per event per source of tap wstsr for decontamination; 
analytical frequency will be finalized by the Project Chemist 

FBB = field blank type B (water sample prepared during sampling event to determine if contamination introduced at 
sampling site); type B field blanks will be collected at a frequency of 1 per 20 regular samples: analyiical frequency will 
be finalized by the Project Chemist 

RB = rinsate blank or equipment rinsate blank 

TB = trip blank (will be prepared by laboratory and tested for VOCs onty) 

MSlMSD = mati spike and matti spike duplicate (collected at a frequency of 1 par 20 samples collected) 

RS = regular sample 

FD = field duplicate 

E: 
Sample totals are estimated. The numbers may increase or decrease based on fidd condiions. 
An additional field blank (A) will be collected of the water used in composting (one time sampling only), unless 
it is the same water used in decontamination and steam cleaning. 
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TABLE 4-7. ANALYTICAL METHOD REQUIREMENTS 

Analyte Analytical 
Method’ 

Sample 
Containe? 

Presewation. Holding Time 

htid Excavation Site Characterization Analyses (soil) , Compost Solids, Soil in Excavation 

Volatile Organic 8240: methylene 1 4-ounce glass ice to 4°C 14 days 
Compounds chloride, acetone, jar with Teflon- 
ww xylene, toluene, lined lid or brass 

methyl ethyl sleeve (pack 
ketone, methyl tightly!) 
isobutyl ketone 

VOCs (TCLP list) 8240: benzene, 
carbon 
tetrachloride, 
chloroform, 
chlorobenzene, 
1.2- 
dichloroethane(l.2- 
DCA). l.l- 
dichloroethene 
(l,l-DCE), methyl 
ethyl ketone, 
tetrachloroethene, 
trichloroethene, 
vinyl chloride 

Explosives 8330 (full list) 1 B-ounce glass 
jar with Teflon- 
lined lid or brass 
sleeve 

Ice to 4’C 14 days; analyze 
within 40 days 
after extraction 

Total metals 
(Barium, 
cadmium, total 
chromium, lead 
only) 

6010 1 8.ounce glass 
jar with Teflon- 
lined lid or brass 
sleeve 

Iceto4”C 180 days 

TCLP metals 1311,6010,7470 1 500 mL. plastic HN03 to pH < 2; mercury; field 
ice to 4 degrees C collection to 

extraction 28 days 
from extraction to 
analysis 28 days; 
other metals: 180 

days from 
extraction to 

analysis 
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II TABLE 4-7. ANALYTICAL METHOD REQUIREMENTS 

Analyte Analytkfl Sample Preservation 
MC’ 

- . 2 
Holding Time 

Total organic 
carbon (TOC) 

Total kjeldahl 
nitrogen (TKN) 

9060 

EPA 351.3 

1 &ounce glass 
jar with Teflon- 
lined lid or brass 
sleeve 

Ice to 4°C 28 days 

28 days 

Water Analyses (decontamination water, storm water retention pond) 

8330 (full list) 2 I-L amber 
glass jars 

Ice to 4°C 7 days; analyzed 
within 40 days 
after extraction 

EPA 160.2 

EPA410.1,410.2 

EPA 405.1 

1 500.mL plastic Ice to 4°C 7 days 

1 250-mL plastic H2S04 to pH < 2, 28 days 
Ice,to 4°C 

1 1-L amber Ice to 4°C 48 hours 
glass jar 

EPA413.1 

EPA 300.0 

EPA 350.2 

2 1-L amber HCL to pH < 2; 28 days 
glass jars Ice to 4°C 

1 SOD-mL plastic Ice to 4°C 48 hours 

1 500-mL plastic H2SQ4 to pH < 2; 28 days 
Ice to 4°C 

8240: methylene 
chloride, acetone, 
xylene, toluene. 
methyl ethyl 
ketone, methyl 
isobutyl ketone, 
benzene, carbon 
tetrachloride. 
chloroform, 
chlorobenzene, 
1 .ZDCA, 1 ,l-DCE, 
vinvl chloride 
tetiachloroethene, 
trichloroethene. 

Additional Water Analyses (blanks) 

Volatile Organics 3 40-mL glass HCL to pH c 2; 
vials Iceto4”C 

14 days 
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TABLE 4-7. ANALYTICAL METHOD REQUIREMENTS 

Analyte Analytical 
Method’ 

Sample 
Containe? 

Preservation Holding Time 

Explosives 8330 (full list) 2 1-L amber 
glass jars 

Ice to 4°C 7 days; analyze 
within 40 days 
after extraction 

RCRA metals 6010 1 500-mL plastic HN03 to pH c 2; 180 days 
Ice to 4°C 

TOC 

TKN 

Notes: 

EPA4151 

EPA 351.3 

1 500-mL plastic l-ES04 to pH < 2, 28 days 
Ice to 4°C 

28 days 

Note holding times in bold-face type. 

1. 
2. 

SW-646 methods (latest revision) will be used unless otherwise noted. 
Container size may vary from lab to lab. Aliquots from several analyses may be obtained from 
one container, as directed by the laboratory. 
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TABLE 4-8. NPDES DISCHARGE LIMITATIONS’ 

Parameter 

Total Suspended Solids 
CrSS) 

II Chemical Oxygen Demand 
(COD) I 

Monthly Limit -Average (mg/L) Monthly timit - Maximum (mgll 

IO 15 

10 15 

II Biochemical Oxygen Demand IO 
I 

15 
(BOD) 

1 Oil and Grease I 26 I 52 

II Nitrate I N/A I 90 

Ammonia-N 

pH (field measured)* 

Notes: 

3 6 

between 5.0 and 11 .O units 

1. 
2. 

These values were obtained from the NPDES permit no. IN 0021539 (highest levels permitted). 
Field pH will be measured using a&Me&&& /fortMa Twin B-213 or a Hach Mode/ EClO pt 
meter (290). Calibration data and model information will be recorded in the field logbook, 
including results. 
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SECTION 6 
CALIBRATION PROCEDURES AND FREQUENCY 

This section describes the calibration procedures and the frequency at which these 
procedures will be performed for both field and laboratory instruments. 

6.1 FIELD INSTRUMENT CALIBRATION 

Field instruments will be calibrated as prescribed by the owner’s manual. Instruments, 
including the PID, pH meter and temperature/oxygen probe will be calibrated daily, fi 
D prior to use. Calibration data will be documented in the field logbook. ft 

m Calibration procedures for field test display instruments and the PID are 
provided as Appendix E, and are summarized below. 

pH Meter Calibration (Horiba Twin S-213, the following procedure will be adjusted as 
needed to meet the requirements of this device) 

The pH meter will be calibrated with standard buffer solutions before being taken to the 
field. In the field, the meter will be calibrated daily with two buffer solutions before use. 
The range of the buffer solutions will be at least three or more pH units apart and will 
bracket the expected pH of the sample being measured. 

. 

Ensure the temperature of the buffer and the sample are the same. 
Connect pH electrode into pH meter and turn on the pH meter. 
Set temperature setting based on the temperature of the buffer; place 
electrode in first buffer solution. 
After reading has stabilized, adjust “CALIS” (or equivalent) knob to 
display correct value. 
Repeat procedure for second buffer solution. 
Place pH electrode in the sample and record the pH as displayed. 
Remove pH electrode from sample and rinse off with distilled water. 
Recalibrate the pH meter every time it is turned off and turned back on, or 
if it starts giving erratic results. 
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PID (MicroTIP MP-1000) (from user’s manual) 

MicroTiP must be calibrated daily in order to display concentrationsjn units equivalent 
to ppm. First a supply of zero air, which contains no ionizable gases or vapors, is used 
to set MicroTIP’s zero point. Then, span gas, containing a known concentration of a 
photoionizable gas or vapor, is used to set the sensitivity. Usually clean ambient air 
will be suitable as zero air. lsobutylene at 100 ppm in air is recommended as span 
gas. 

Connect the supplied regulator to the span gas cylinder. Hand tighten the 
fittings. Observe proper handling techniques for all gases. 
Open the gas valve on the gas bag by turning the valve stem fully 
counterclockwise. 
Attach the nut to the regulator. Hand tighten the fittings. 
Turn the regulator knob counterclockwise about half a turn to start the 
flow of gas. 
Fill the gas bag about half full and then close the regulator fully clockwise 
to turn off the flow of gas. 
Disconnect the bag from the adapter and empty it. , Flush the bag a few 
times with the span gas and then fill it. 
Close the gas bag by turning the valve clockwise. 
Press SETUP and select the desired Cal memory with the arrow keys and 
press ENTER. Press EXIT to return to the normal display. 
Press CAL and enter the desired response factor. Use a table of 
response factors available in the Users Manual to find the factor for the 
compound of interest. If the compound is not in the table or you are not 
looking for one specific compound, enter 1 .OO. The concentration 
detected by MicroTlP will be multiplied by the response factor before it is 
displayed and logged. 
Expose MicroTiP to zero air. Press ENTER and MicroTlP sets its zero 
point. 
MicroTlP then asks for the span gas concentration. Enter the known span 
gas concentration and then connect the span gas bag adapter to the inlet. 
Press ENTER and MicroTlP sets its sensitivity. 
When MicroTIP’s display reverts to normal, MicroTIP is calibrated and 
ready for use. Remove the span gas bag from the inlet. 

TemoeraturelOxvqen Probes (Reotemp) 

If the monitor/probe has not been used for 15 minutes, it will automatically shut down. 

1 
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To turn on the monitor, press any key on the front panel. Press the far right hand key 
until you reach AUTOCAL. Press RUN. The instrument will sample room air and set a 
reading of 20.9% oxygen automatically. 

6.2 LABORATORY INSTRUMENT CALIBRATION 

Laboratory instruments will be calibrated at prescribed intervals and/or as part of daily 
use. Frequency will be based upon the analytical method, type of equipment, inherent 
stability, and manufacturer’s recommendations. Equipment will be calibrated, 
whenever possible, using reference standards having known relationships to nationally 
recognized standards or accepted values of physical constants. If national standards 
do not exist, the basis for calibration will be documented. 

The analytical laboratory will be responsible for the maintenance of laboratory 
instruments and equipment. Instruments, and the measurements made as part of the 
analytical methodology, will be as specified in the method, without modification. The 
laboratory’s quality assurance (QA) program ensures that only trained personnel 
perform routine maintenance on all major instruments and that repairs are performed by 
trained laboratory personnel or service technicians employed by the instrument 
manufacturer or representative. Instrument maintenance will be appropriately 
documented through the use of instrument logs which will be included in the laboratory 
project file. 

General calibration information is provided in Section 1 of Appendix F. SOP calibration 
information is summarized in Table 6-l 

.- 
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TABLE 

Parameter 

t==- 

Compounds (Method 

TKN, TSS, COD, BOD, 

-1. CALIBRATION CRITERIA-LABORATORY METHODS 

Table (if applicable) SOP Number ( 
Page Number 

1 Table 13-equations for RFs 1 49 1 18 

GC200 I Section VI1.C. I 71 I 7 
MT91 38 I Sectton IX (quality control) I 91 I 4 

MT31 OB I Section IV.C I 105 1 6 

IN045S I Section VI1.B I 117 I 2 
IN045W I Section VII I 123 I 2 

(none required) 

IN200, IN205 

IN030B 

Section VI1.B 

Section VIII 

252 3 

262 4 



NSWC Crane Pilot Scale 
Biofacility QA Project Plan 
Revision 4 
&m&+99? Modified 08/14/97 
Section’7, Page 1 of 4 

SECTION 7 
ANALYTICAL PROCEDURES 

This section describes the analytical procedures for all samples collected for analysis 

7.1 FIELD ANALYTICAL PROCEDURES 

Operation and QC procedures for the PID, pH meter and temperature/oxygen probes 
are provided in Appendix E and SOP 1.0 in Appendiz D of the amroved Operational 
Plan. 

7.2 LABORATORY ANALYTICAL PROCEDURES ..-- 

The laboratory will implement project required Standard Operating Procedures (SOPS). 
These laboratory SOPS for sample preparation, cleanup and analysis are based on the 
latest SW-846 Revision (U.S. EPA, January 1995) and EPA methods for methods of 
chemical analysis of water and waste (USEPA, 1983) These SOPS which provide 
sufficient details and are specific to this RCRA Corrective Action Interim Measure are 
provided in Appendix F and summarized in Table 7-l. 

The site samples for volatile organic compounds analysis (VOA) may be screened in 
the laboratory, as described in the VOA SOP and shall be analyzed, either as low or 
medium level concentration samples, or as a series of dilutions in order to cover the 
expected concentration range of the site-specific compounds of interest. 

The documentation of appropriate method validation for the project target compounds 
will be submitted in the Pilot Scale Completion Report. It includes the criteria for 
acceptance, rejection or qualification of data. 

7.2.1 List of Project Target Compounds and Laboratory Reporting Limits 

A listing of project target compounds, soils cleanup levels, and analytical methods to be 
used for samples collected during the project are summarized in Tables 1-3, 1-4, and l- 
5. Reporting limits are provided in Table l-4. Other analytical results will be reported 
using standard method PQLs as reporting limits. Standard method detection limits for 



NSWC Crane Pilot Scale 
EGofacility QA Project Plan 
Revision 4 
he&4997 Modified 08/14/97 
Section’7, Page 2 of 4 

each method in Table 1-5 are provided in Appendix B 

7.2.2 List of Associated QC Samples 

The analytical methods and laboratory SOPS include a QC section which address the 
minimum QC requirements for the analysis of specific analyte groups. Compounds to 
be spiked will be representative of the target compounds of interest. Section 7.1 of the 
Sampling and Chemical Analysis Quality Assurance Requirements for the Navy 
Installation Restoration Program (NEESA, 1988) contains a complete listing of the 
associated QC samples required for this project, This document is provided as 
Appendix H. 
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Parameter(s) 

Volatile Organics 

Explosives 

Arsenic 

TABLE 7-l. SUMMARY OF SOPS 

SOP Number 

SOIL 

MS300 

GC200 

MT91 38 

Analytical Method 

8240 

8330 

6010 

Barium MT91 38 6010 

Cadmium MT9138 6010 I 

II Chromium 1 MT9138 

I MT91 38 

II Mercurv I MT3lOB 

Selenium 

Silver 

TCLP - metals 

TOC 

TKN 

Volatile Organics 

Explosives 

Arsenic 

MT91 38 6010 

MT91 38 6010 

HW700lHW710. MT913B. MT310B 1311.6010 

IN045S 

IN170 

MS300 

GC200 

MT913B 

WATER 

9060 

EPA 351.3 

8240 

8330 

6010 

1 MT9138 

II Cadmium 

II Chromium 

I MT9136 

I MT913B 

I MT91 38 

II Mercurv 1 MT31OB 

II Selenium I MT913B 

Silver MT91 3B 6010 

TOC 1 IN045W EPA 415.1 
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II TABLE ?-‘I. SUMMARY OF SOPS 

II Parameterfsb I SOP Number 

II TKN 1 IN170 

total suspended solids 
I 

IN275 

chemical oxygen demand IN090D, IN090C 

Biochemical oxygen 
demand (5day BOD) 

Oil and Grease 

Nitrate 

IN025 

IN200, IN205 

IN030, IN055 IN135 IN185, IN195,lN255, 
IN295 

Ammonia-N 

Notes: 

IN020 

- 

Analytical Method 

EPA 351.3 

EPA 180.2 

EPA 410.2 

EPA 405.1 

EPA 413.1 

EPA 300.0 

EPA 350.2 

u 1. SOPS are laboratory confidential. SOPS are provided by Southwest Laboratories (Broken Arrow, 
Oklahoma) 
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SECTION 13 
CORRECTIVE ACTION ’ 

13.1 CHANGE CONTROL 

Prior to implementation, changes to original documents, procedures, and specifications 
will require approval by the U.S. Navv and the U.S. EPA representatives. pa&es 
3 It is the responsibility of project 
personnel to appropriately record the change and to make the documentation available 
to the PM and SQCS. The effect of the change on the project will then be evaluated by 
the PM and SQCS. A description of the proposed change, along with the results of the 
evaluation, will be presented to the Navy for approval. Following Navy approval, the 
change will be documented as a revision to the original document to reflect the work as 
actually performed. 

/, 13.2 FIELD CORRECTIVE ACTION 

Nonconforming items and activities are those which do not meet the project 
requirements, procurement document criteria, or approved work procedures. 
Nonconformances may be detected and identified by: 

. Proiect Staff - During the performance of field investigation and testing, 
supervision of subcontractors, and preparation and verification of 
analyses and design, 

. Laboratorv Staff - During the preparation for and performance of 
laboratory testing, calibration of equipment, and quality control activities, 
and 

. Qualitv Assurance Personnel - During the performance of audits or daily 
review of field reports or data. 

Each nonconformance affecting quality will be documented by the personnel identifying 
the nonconformance. For this purpose, a standard form (e.g., Nonconformance 
Report), results of laboratory analysis quality control tests, audit report, internal 
memorandum, or letter will be used as appropriate. Documentation will include: 

. Identification of the individual(s) identifying the nonconformance, 
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. Cause and description of the nonconformance, 

. Method(s) for correcting the nonconformance (corrective action) or 
description of the variance granted, 

. Schedule for completing corrective action, and 

. Any required approval signatures. 

Documentation will be distributed to the Program Quality Control Manager (PQCM) with 
copies to the PM and SQCS. It is then the responsibility of the PQCM to approve and 
initiate resolution for the institution of the necessary corrective action to the 
nonconformance. Documentation describing the nonconformance and the corrective 
action implemented will be placed in the project file. Completion of corrective actions 
for significant nonconformances should be verified by quality assurance personnel as 
part of future auditing activities. 

Any recurring nonconformance should be evaluated by project, laboratory, and/or 
quality assurance personnel to determine its cause and appropriate changes instituted 
in project requirements and procedures to prevent future recurrence. When such an 
evaluation is performed, the results will be documented. 

-- 

13.3 LABORATORY CORRECTIVE ACTION 

Corrective action in the laboratory may occur prior to, during and after initial analyses. 
A number of conditions such as broken sample containers, multiple phases, low/high 
pH readings, and potentially high concentration samples may be identified during 
sample log-in or just prior to analysis. Following consultation with lab analysts and 
section leaders, it may be necessary for the Laboratory Quality Assurance (QA) Officer 
to approve the implementation of corrective action. The laboratory standard operating 
procedures (SOPS) specify some conditions during or after analysis that may 
automatically trigger corrective action or optional procedures. These conditions may 
include dilution of samples, additional sample extract cleanup, automatic 
reinjectionlreanalysis when certain quality control criteria are not met, etc. 

The bench chemist will identify the need for corrective action. The Laboratory Project 
Manager, in consultation with the Laboratory supervisor and staff, will approve the 
required corrective action to be implemented by the laboratory staff. The Laboratory 
QA Officer will ensure implementation and documentation of the corrective action. If 
the nonconformance causes project objectives not to be achieved, it will be necessary - 
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to inform all levels of project management including the USEPA RPC to concur with the 
corrective action. 

These corrective actions are performed prior to release of the data from the laboratory. 
The corrective action will be documented in both Laboratory’s corrective action log 
(signed by analyst, section leader and quality control coordinator), and the narrative 
data report sent from the laboratory to the MK Project Chemist. If corrective action 
does not rectify the situation, the laboratory will contact the NSWC Project Manager. 

13.4 CORRECTIVE ACTION DURING DATA VALIDATION AND DATA 
ASSESSMENT 

The facility may identify the need for corrective action during either the data validation 
or data assessment. Potential types of corrective action may include resampling by the 
field team or reinjectionlreanalysis of samples by the laboratory. 

These actions are dependent upon the ability to mobilize the field team, whether the 
data to be collected is necessary to meet the required quality assurance objectives 
(e.g., the holding time for samples is not exceeded, etc.) When the MK Project Chemist 
identifies a corrective action situation, it is the MK Project Manager who will be 
responsible for approving the implementation of corrective action, including resampling, 
during data assessment, All corrective actions of this type will be documented by the 
SQCS. 
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1.0 
INTRODUCTION 

The Naval Surface Warfare Center (NSWC) Crane, located in southwestern Indiana, 
provides support for equipment, shipboard weapons systems, and ordnance. In 
addition, NSWC supports the Crane Army Ammunition Activity 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 Aaencv (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 Plan (QAPP) For Pilot Scale 
Operations at the Soils Bioremediation Facility, which addresses the 
quality assurance, sampling and analytical requirements of the 
bioremediation pilot scale operation. 

2. The approved Pilot Scale Operational Plan For Soils Bioremediation 
Facility, which addresses the descriptions and requirements for operating 
the pilot scale bioremediation facility. 
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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 
!J& 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 corjlrnction with the risk assessment values generated 
for NSWC Crane, to establish practical explosive contaminated soil cleanup goals for 
the full scale operation. 

SWMU 12/14, 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 l-l 

? 

-. 
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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 (mglkg) or TCLP (wb) (for blank analysis 
regulatory limit only) 

EXplOSiVeS 

TNT 8330 30f 0.25 6.4 

I I 8330 30f I II 
II HMX I 8330 I 34.OOOa I 2.2 I 13.0 II 
II Tetrvl I I 8330 6.800a I 0.65 I 

~~~~~~~~~~~ ~II 
10.0 

TNB 8330 34b 0.25 7.3 

1,3-DNB 8330 68a, ! 0.25 4.0 

Nlrobenzene 8330 94a 0.26 7.0 
(NW 

4Am-DNT 8330 2.ac 0.25 20 

,-~ 2-Am-DNT 8330 2.8~ 0.25 14 

2.4-DNT 8330 2.ac 0.25 5.7 

II2,6-DNT I 8330 I 2.8~ I 0.26 I II 
II 2-nitrotoluene I 8330 

II 3-nitrotoluene I 8330 

I 6.800d I 0.25 I 12.0 II 
6.800d I 0.25 I 7.9 II 

4-nitrotoluene 8330 6,800d 0.25 8.0 

Total Metals (site-specific) 

Barium 6010 1 OO.OOOa 0.5 5 

II Cadmium I6010 850a I 0.4 I ~~~ 4 II 
Chromium 6010 450a 0.5 5 
(total) 

Lead 6010 1 .OOOa 0.3 3 
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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 (mglkg) or TCLP (mgW (for blank analysis 
regulatory limit only) 

Cadmium 

Chromium 

Volatile Organics (the following compounds were listed in Table 5-7 of the August 1992 EMR for 

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

- Pilot Scale Study 

Parameter Method 
of 

Analysis 

Soil goal- 
industrial limit 

(mg/kg) or TCLP 
regulatory limit 

Soil Acceptable 
Reporting Limit 

(wW 

Water Acceptable 
Reporting Limit (ug/L) 

(for blank analysis 
only) 

I I I I 

Methanol 8015 100.000a 4 2.000 

Naphtha 8015 nv 

TCLPVOCs (regulated list) units: mg/L 

Benzene 8240 0.5 

Carbon 8240 0.5 
Tetrachloride 

Chlorobenzene 8240 100.0 

25 2,000 

N/A 5 

N/A 5 

NIA 5 

Chloroform 8240 6.0 N/A 5 

1.2- 8240 0.5 N/A 5 
Dichloroethane 

1 l- 
dichloroethene 1 8240 1 o’7 1 N’A 1 5 

Methyl Ethyl 
Ketone I 8240 I 

200.0 
I RiA I lo 

;;;;rrro- 1 8240 I 0.7 I N/A I 5 

ifghloro- 1 8240 I 0.5 I N/A I 5 

Vinyl Chloride 8240 0.2 N/A 10 

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. 

4. 
5. 

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 

a. 
b. 

:: 

F. 

Reference: EPA Region 9 Preliminary Remediation Goals, August I,1998 
Value for 1,3.5-Trfnitrobenzene 
Value for dinitrotoluene mixture (see reference a). 
Value for 2-and 3-nkrotoluene. 
These reporting limits till 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 mg/kg 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 mg/kg 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 1-l. The 
performance goals are discussed in more detail in Section 1.4 of the approved Pilot 
Scale Biofacility QAPP. 

The WNCP) 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 successful biodegradation of the 
explosive contaminants are listed in Table l-2. These parameters 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 l-2 
PROCESS GOALS 

Process Parameter Operating Goal 

Temperature 25 to 60 “C 

Moisture 40 to 60 % (MWHC)’ 

Owen 5 to 20 % 

1 Denotes Maximum Water Holding Capacity 

lf Contractor personnel and eauipment are available durinq the Pilot Scale 
Operation. thermophilic bacteria testino shall be performed. The procedure is 
described in Appendix D, Field Standard Operatins Procedure (SOP) 12.0 of this 
plan. If personnel and ectuipment are not available in a timelv manner, or 
additional fundina 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-17 as shown in Figure l-l. Mine Fill A consists of 29 buildings which 
have been used to assemble mines, depth charges, rocket heads, aerial bombs, and 
projectiles. Currently, Mine Fill A is used to produce 2,000-pound aerial bombs. 
Demilitarization activities also take place in this area. The major sources of 
contamination were wash down operations and the exhaust ventilation system. 

Soil contaminants include TNT, RDX, and HMX. Concentrations of individual 
constituents in the soil ranged from nondetect to 15,300 mglkg (RDX). TNT and HMX 
were reported as high as 3,790 mglkg and 1,340 mglkg respectively. Soil samples 
were collected in 1985 around Buildings 153 and 158 with the highest concentrations of 
contaminants detected near Building 153 (Haliburton, 1992). The sample locations are 
depicted in Figure l-2 with the analytical results shown in Table 1-3. 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 l-l 
SWMU 12/14, MINE FILL A 
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TABLE 1-3 
SUMMARY OF PREVIOUS SOIL BORING RESULTS -MINE FILL A 

Sample I.D./Location 

MFA-II45 feet away 
from northeast corner 
of box bin at building 
153 

TNT (ppm) HMX (ppm) RDX (ppm) 

69 292 2,620 

MFA-2/at base of berm 
10 feet south of box bin 

3,790 1,340 15,300 

MFA-3/10 feet out from 
end of drain pipe 

0 908 8,150 

MFA-4/10 feet down 
ditch from MFA-3 

~3.6 64 374 

MFA-5i28 feet east of 
building 158. in ditch 

64 99 906 

MFA-7thvo feet 
southeast of static pole 
south of building 158, in 
run-off ditch 

~3.6 4.0 ~7.2 

MFAdlnear base of 
berm, 15 feet west of 
corner of box bin 

5.2 52 349 

Notes: 
1. Soil samples were collected from borings installed 20” below ground surface. Samples were 
analyzed for TNT, RDX and HMX. Reference for data and locations found on Figure 1-5 is final RCRA 
Faci/ity lnvesfigation Phase 1, Environmental Moniforing Report, So/id Waste Management Units 
#I g/00, #08/17, #I204 and #U/14, Naval Surface Warfare Center, Crane Division, Crane, Indiana, 
YaMburton NUS (August 1992). 

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 soil 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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7 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 Composf lmplementafion at NavalSutiace 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. 

I .4.l 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, Interim Guidance (EPAf54O/R-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 l-4 
MIX #7 BENCH-SCALE TEST RESULTS 

Initial Concentration 15-Day Concentration 3%Day Concentration 
Contaminant (mglkg) (mglkg) (mglkg) 

HMX 4,817 NR 4,658 

RDX 192.63 <IO.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 mg/kg. Initial 

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

Crane.(Preston. 1996) 

Other operational information included; 

. Mixture - 

. Mixing - 

. Moisture - 

. TVS - 

. TKN - 

. C:N Ratio - 

. PR 

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%atday35. 

Initial Total Kjeldahl Nitrogen value was 2327 mglkg. 

Initial Carbon to Nitrogen ratio was 35.8:1 

pl+wes 6.73 initially, 
8.74 at day 1.5, 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 transformation 
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. Naw performed some clean soil compost pile testinq and a Dewars Test 
to evaluate other mix recipes. Based on the results of these two proarams, the 
final mixes selected and discussed in Section 8.0 were chosen. Table I-5 lists 
the Dewar ReciDes 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 I-5 
DEWAR RECIPES 

Mix # Amendment Volume % Volume in 
ounces 

Volume in ml 

1 

2 

Cow Manure 19.00 24 710 . 

Straw 56.00 72 2129 

Soil 25.00 32 946 

Chicken 3.20 4 f18 
Manure 

I Straw I 71.80 I 92 I 2721 

Soil 25.00 32 946 

3 POTW Sludge 25.00 32 946 

Alfalfa 25.00 32 946 

Sawdust 12.50 16 473 

Wood Chips 12.50 16 473 

Soil 

Chicken 
Manure 

Wood Chips 

Soil 

Cow Manure 

25.00 32 946 

35.00 45 1331 

40.00 51 1508 

25.00 32 946 

4.50 6 170 

I Chicken 
I 

1.00 
Manure I 

1 
I 

38 

Straw I 69.50 I 89 I 2631 
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TABLE I-5 CONTINUED 
DEWAR RECIPES 
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wlix # 

10 

11 

12 

13 

14 
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2.0 
REGULATORY COMPLIANCE 

2.1 CONTAMINATED MEDIA CLASSIFICATION 

On-site bio-treatment of contaminated media must comply with all relevant permitting 
and reporting requirements of 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 Svstem 
[NPDES] 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 Manaqement 
(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 Permif is required for soil excavation in the Mine Fill A 
area and will include a statement + 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 

The project team organization for this remedial action is shown in Figure 3-l. The 
responsibilities of each team member are listed in Table 3-1. 

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

IDEM 
Representative 

FIGURE 3-1 
ORGANIZATION CHART 
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TABLE 3-I 
PROJECT RESPONSIBILITIES 

TEAM MEMBERS 

NAVFACENGCOM 
Southern Division 
Restoration Project 
Manager (RPM) 

RESPONSIBILITIES 

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 
m 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 
(EPD) Environmental 

RCRA,,the RCRA Corrective Action Part B Permit, and other environmental 
regulatrons as they apply to the approved Interim Measures Work Plans. In 

Construction absence of NTR ?,:d 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 - Reports to the PM and has primary responsibility for the coordination and 
Operations Manager control of all field activities to ensure that all tasks included in this 
PM) Operational Plan are completed. 

. Coordinates the activities of ail field operations personnel. 

. Provides daily reports to the PM an the status of field operation activities. 

. Responsible for equipment maintenance, procurement of amendments, 
and miscellaneous equipment rental. 

l Primary responsibility for production of the Bioremediation Facility and 
direct supervision of operators, drivers, laborers, and the ES. 

Engineering Manager 
(EM) 

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 engineering and science staff, 
. Provides oversight and coordination of the preparation of technical 

documents. 
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TABLE 3-1 
PROJECT RESPONSIBILITIES 

TEAM MEMBERS RESPONSIBILITIES 

Science Manager (SM) 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. 

Reaulatorv SDecialist ReDorts to Science Manaqer with ~tirnarv resDonsibilitv to determine 
IRS) reaulatorv reauirements and establish methods for Contractor 

comDliance with Naw EPD reauirements. 
- Review reaulations for aDDliCabilitv to Droie& 
- Review Droiect modifications for aDDlicable reaulations 

Environmental 
Specialist (ES) 

Reports to the OM and till 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 analysts 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. 

Project Controls Reports to the PM with primary responsibilities of tracking of all cost and 
scheduling for the NSWC Crane Project, 
- Responsible for cost collection and reporting 
- Responsible for schedule development, maintenance, and reporting. 

Project Engineer (PE) 
(Cleveland) 

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

project plans and documents. 
* Provide engineering support for field activities as required. 

Ennperina SLIDDO~~ Technical staff reportina to the Proiect Enaineer with sDecific task 
- rasDonsibilities as necessary to allow the Proiect Enaineer to fulfill his 

resDonsibilities. 

3 
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TABLE 3-1 
PROJECT RESPONSIBILITIES 

TEAM MEMBERS RESPONSIBILITIES 

site Safety and Health Reports to the PM0 with field reporting to the OM. Implements and ensures 
Ofticer (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 regulabons. 

. 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 industrfst 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) 

3ffice Engineer 

Reports to the PM0 and with geld 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 verity work was completed in accordance with all 
associated plans and procedures, 

* Ensures tracking and resolution of nonconformance/rework items. 

Reports to the PM with primary responsibilities to support all subcontract 
administration for the project. 
. lniciates change orders and change order negotiations, 
. order and expedle all field purchased kerns. 

Secretary 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 
LoadenTractorl 
Skid Steer 
Loader/Screener 
Operators 

Reports to the GM 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 wmdrow 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. 
- Operate excavation site soil screener. 

Truck Driver Reports to the OM and is responsible for operating the tractor/trailer rigs to 
deliver contaminated soil to the Bioremediation Facility and deliver finished 
compost material to the NSWC 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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.- 4.0 
SCHEDULE 

Figure 4-l shows the proposed schedule for loading multiple piles for the various 
mixtures to be processed during the pilot scale operation. The quantities and time 
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 lenath of time anticipated for the pilot scale test clean soil cornposting 
is for 30 days, and contaminated soil comoostina is for 60 days after that. If a 
contaminated soil pile reaches all the performance aoals before that date. the pile 
may be considered successful in a shorter time oeriod. 

_- 
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5.0 
BIOREMEDIATION FACILITY 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: 

l Three 70 feet wide by 300 feet long compost buildings, 

l Amendment storage area, 

l Amendment haul road area, 

l Equipment and personnel decontamination areas, 

l Office and laboratory trailer area, 

l Storm water diversion and retention controls, and 

l 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-100 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 asphalt 
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 showinq siqns of beinq too fluid, caulkinq or other 
material will be placed below the blocks to act as a water stop 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 awav from the storaqe area. The covers are to be made 
of reinforced plastic of sufficient strenqth (IO to 20 mil plastic) to withstand 
tvpical weather conditions and frequent handlinq. The covers are to be held in 
position with a sufficient number of sand baqs to keep them in place durinq a 
stronq wind. Efforts will be made to avoid puncturinq the covers when placing 
the sand baqs. 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 swales 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 movinq 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. p 
I-̂ :L -̂ The sanitary sewer Iine.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 runoff 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 dischame pipes for both Donds 
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 seven 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 composting explosive 
contaminated soil. The U.S.Naw 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 treatino explosive contaminated soils shall last 60 davs. If a 
pile meets the performance ooals, the U.S. Naw. 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 Bioremediation 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 
excavation 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 goals are 
met. 

8. 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, con=&Ms, sawdust, and wood chips. The final recipe selection is based on 
results from the Dewar Testinq, Recipe percentages are specified by volume and 
are listed in Table 6-l and Table e-la. 

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

@&~w&w+ is the same as Dewar Recipe Mix 4. Final Mix 3 W is 
the same as Dewar Recipe Mix 9. Final Mix 4 ~&xw&w& 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 m is 
the same as Final Mix 4 accept the tvpe of manure is chanaed, in order to see if 
turkev performs better than the cow and chicken mix. Final Mix 6 w 
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 U.S. EPA. The resultinq 
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 sludae is 
currentlv beinq land treated on-site throuqh a State approved permit. 
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TMtE-64 DELETED AND REPLACED 
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1 
i 
f 

#l 

#3 

POTW Sludge 

Alfalfa 

Sawdust 

Wood Chips 

Soil 

Turkey Manure 

Alfalfa 

Wood Chips 

Soil 

25.00 % 

25.00 % 

12.50 % 

12.50 % 

25.00 % 

25.00 % 

25.00 % 

25.00 % 

25.00 % 

- 

- - 

Turkey Manure 25.75 % 

Potato Waste 10.75 % 

#5 Alfalfa 19.25 % 

Sawdust 19.25 % 

Soil 25.00 % 

- - 

TABLE 6-1 
w PILOT SCALE WINDROW RECIPES 

G-J Ingredient piiG-j[ 

Chicken Manure 

Turkev Manure 25.00 % 

#6 

Wood Chips 10.00 % 

Soil 25.00 % 

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

eathers. 
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I, 
TABLE 6-l a 

m PILOT SCALE WINDROW RECIPES (continued) 
THE SUCCESSFUL CLEAN SOIL TEST FROM THESE THREE MIXES WILL GO ON TO 

CONTAMINATED SOIL TESTING 

[-I Ingredient piGK--j~l Ingredient piiq 

Chicken Manure 3.20 % Chicken Manure 15.00 % 

#7A Straw 71.60 % #7B Straw 60.00 % 

Soil 25.00 % Soil 25.00 % 

Chicken Manure 10.00 % 

#7C Potato Waste 10.00 % 

Straw 55.00 % 

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 
feathers. 

Mix 1 containing the POTW sludae will beoin treatment on Dav 15 of the clean 
soil test period. This will oive 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 testino 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 during a 
previous clean soil test performed bv the U.S. Navv. Mix 7A will not be tested 
durinq the clean soil oortion 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 oercentaqe to trv and obtain better dearadation results 
than the Dewar Test results. Mix 7C adds potato waste as a needed nutrient 
source and brines 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 Dotato waste will need to be carefullv watched since sawdust 
is not beino used as an absorbent. Straw is beino relied on for that function also. 
Mixes 7B 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 croup. with contirmation 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 anv contaminated soil testinq, all equipment will be varied for compliance 
with the Hazardous Analvsis recommendations to make sure there are no 
potential explosives hazards prior to handlinq of explosive contaminated soil. 

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

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

Manure is a source of nutrients and orqanic 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 
oxvqen flow through 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 aqreed 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 to 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 e 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). bon comDletion of each dav’s excavaGon, 
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 tonlhr 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 
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Excavation Plan in Appendix E. 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. 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 
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 45 MPH at 
this location. Travel south on H-45 for approximately 4% 
miles and turn letI 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 
Bioremedi%n Facility; or disposed at the on-site sewage treatment plant; g disposed 
at the Mine Fill A treatment facility; or z&spes& 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. 

NSWC Crane 
Bioremediation Facility 
Pilot Scale Ooerational Plan 6-6 

Modified August 14,1997 



: f 
I I 
I I 



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 
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-100 in 
Appendix C. All amendment suppliers will be identified in the Record of Recipe form, 
Field POPj 4.0 in Appendix D. 

6.3.1 Manure (cow. turkev, chicken) 

Cow Manure 

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

The cow manure comes from Lueken Daitv. located in Birdseve. Indiana. The 
cows are Holstein milk animals. Their diet consists of alfalfa. orain. and 
grain bv-products. The supplier is a free-stall dairy and is suoolies 
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 from Wabash Vallev Produce. located in Dubois, 
Indiana. The chickens are w h&~g hens up to 80 weeks old. Their 
diet consists of orain, qrain bv-products, and calcium. The manure 
contains no beddins, 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 arower, 
located in Lvons. Indiana. The turkeys are hens, 6-14 weeks old. Their diet 
consists of orain, arain bv-oroducts, meat bv-products, fish by-oroducts, 
calcium, ohosohorus, salt. trace minerals. animal and veoetable fat. anti- 
oxidants, metholnine. and Ivsine. The manure contains a beddino material 
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6.3.2 POTW Sludqe 

The POTW sludqe comes from the main wastewater treatment plant tanks 
at the NSWC. The sludqe is mimarilv liauid and will be dried or solidified 
& contain a solid concentration of 20 percent or qreater (consistent 
enouqh to be stockpiled without causinq product run-off). It will be 
delivered to the Bioremediation Facilitv at apmoximatelv 6570% moisture. 
The material will arrive onlv at the time that particular windrow is beinq 
formed. There will be no storaae of POTW sludae at the Bioremediation 
Facilitv. Caution will be used not to spill or produce leachina of this 
material anvwhere at the facilitv. The Windrow containina 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 Chios and Sawdust 

The amendment supplier for the sawdust and the wood chips are is the 

m Kaho Brothers. Inc.. located in weeminateff, Loons, 
IndianaS. 
Wood chips and sawdust will &so be delivered in bulk to the amendment 
storaqe area. anmoximatelv one week prior to windrow formation. Wood 
chips shall be qround 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 supmier will deliver 
the alfalfa within one week prior to windrow construction. 

6.3.6 Potato Waste 

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

Durinq any winter operations, the feed and fat content of the chickens and 
the turkeys must be evaluated. 

Boththe The cow, end 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 ComDanv, located in Frankfuort, Indiana and supplied by 
Kambach Feeds, located in Frankftrort, Indiana. Vegetable waste will be 
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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 stockpiled without causinq product run-off). The veoetable waste 
shall be delivered over a 7-dav period prior to windrow construction. Due 
to the potential of product decomposition, the supplier will not be allowed 
to stockpile the potato waste for more than 7 davs. 

6.3.6 Amendment Storaqe 

.- 

The amendments iwith the exception of the POTW Sludoe) 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 stockpiles 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 storqaae area. The covers are to be made of 
reinforced plastic of sufficient strenath 110 to 20 mil plastic) to withstand 
tvpical weather conditions and frequent handling. The covers are to be 
held in position with a sufficient number of sand baas to keep them in 
place durina a strona wind. Efforts will be made to avoid puncturino the 
covers when placina the sand baqs. 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 

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. < 
c 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, 

6.6 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 
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 m (recipe #I amendments), the 
amendment grinder/mixer will be loaded with materials in the proper proportions for m 
@recipe+?. 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 a~ 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 
soil conditions, As the soil reaches the proper height, the truck will slowly move 
forward continuing to place soil over the amendment blend windrow until the trailer 
empties its load. 

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-102 in Appendix C) where 
the wheels and exterior will be washed with a high pressure, low 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-102 in Appendix C. 

Soil will 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 
windrow/compost 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 936 mgallon 
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 collection 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 mixnumber, quantities of 
ingredients, and date formed. 

Dust is not expected to be generated during the composting 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. 

6.6 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. Thermophilic 
bacteria testino shall be oerformed, if possible, to determine the quantity 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 
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 p4ection 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, m 
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. 

7.2.2 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 t clean all sides of 
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. i%e 
< 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 

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 wash fluid which 
contains soap or bacterial substances shall be used as windrow process water. 
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 wiit4e m 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 w within 24 hours following a & 
storm m 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 discharae pipes from the ponds shall remain closed and 
locked until discharge is approved. At no time shall the operators of the facility 
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. Naw EPD 
Representative shall be immediatelv notified. 
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~-. 8.0 
PROCESS PARAMETERS AND MONITORING 

Process control monitoring shall be performed during composting 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 predesignated 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 \iJith 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 of 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 dunng 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 y 
v measured prior to sample extraction so as to obtain 
representative levels’if 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 8-1 shows the decision paths for instituting 
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the contingency process methods 

TABLE 8-1 
NON-CONTAMINANT PROCESS PARAMETERS 

Process Indicators Operating Range 

I Temperature I 25to60”C . 1 

Moisture 

PH 

40 to 60 % (MWHC)’ 

5.5 to 9.0 

I Carbon : Nitrogen I Various? I 
I Omen I 5 to 20% I 

1 

2 
Denotes Maximum Water Holding Capacity 
C:N will be monitored for change only and will not be 
ad&ted. C:N will varv based on mixture selection. I 

8.2.1 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 cornposting 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 m of the windrow, at the core and near the 
surface. A tuminu event may consist of multiale Dasses of the turnina machine. 
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 shall be 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. 

3 
2. 

47 
3. 

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. 

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 will be turned within 6 hours for additional aeration. 

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 a minimum of three times per week, prior 
to windrow turning. Because the results can not be obtained until approximately 
the next day, and it is determined that moisture needs to be added, moisture will 
be added whenever possible prior to or during windrow. turning the following 
day. g 
m If moisture is added to the windrows at any time, 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. 
l 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, a 

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

By direct spray of recycle water (u, buildinq sump water, storm 
water, etc.) from a collection tank supply hose, onlv at the initial 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. Equipment 
decontamination water usina soar, 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. g 

. . 
typ&~&~ Due to h&h evaporation rates with hish ambient 
temperatures, to avoid adding too much moisture, no more than $88 300 
gallons will be added to any windrow prior to an additional moisture content 
analysis. In normal weather conditions. no more than 250 uallons will be 
added without taking a moisture readinq. 

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 40°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 then 
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 #1 for each of the four 
cross-sections, once per week, prior to turning, as described in Field SOP 1 .O found in 
Appendix 0. 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 composting 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 w 
26, 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 
Kjeldahl Nitrogen (TKN) levels will be monitored for the purpose of tracking the C:N 
ratio during the composting 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 
+GPFmd% 0, 5, 10. 20. 30,40. and 60 of the windrow life cycle after complete I ) 
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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, afler thorough turning, the oxygen content is still below 5%, & 
temperatures are below 40 decrees C, 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. 

8.2.7 Explosives Level Monitoring 

Explosives to be monitored durino the Contaminated Soil Phase, 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 1 2, and 3, on days 
W 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 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 

Compound Compound 

TNT 2-Am-DNT 

RDX 2.4-DNT 

HMX 2,6-DNT 

TNB 2-nitrotoluene 

1.3-DNB 3-nitrotoluene 

Niiobenzene (NB) 4-nitrotoluene 

4-Am-DNT Tettyl 

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 a (or completion) of the 
windrow life cycle afler 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 as specified in -the Site Safety and 
Health Plan developed for Operations at the Biofacility. v 
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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 
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 cornposting structures at the facility shall be numbered Buildings 1 through 3. 
Within the buildings, the pilot scale windrows shall be numbered v 
consistent& with the recipe mix number. 

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 1-1, in Field SOP 1.0 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-l. 
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TABLE 9-l 
SAMPLING AND ANALYSIS SCHEDULE’ 

Matrix 

1. Pre-excavation soil 

Parameter Frequency Method 

Explosives per Table 8-2; 2 composites per 20’ x Method 8330, 
Totals 8 TCLP metals, 20’ grid block; one 6010.1311.7470& 
VOCs B TCLP list VOCs per grab sample (VOCs) 8240. 
QAPP 

2. Post-Excavation soil Per Table 8-2; Totals of site- Base: 1 composite and Laboratory 
specific metals & VOCs per one grab per 20’ x 20 (various) 
QAPP grid block 

Sidewalls: 1 composite 
and 1 grab per 20 

3. Wrndrow compost Per Table 0-2. TOC. TKN 1 sample per location Laboratory (SW846 
8330, EPA 9060 8 
351.3) 

4. Wrndrow compost 

5. Windrow compost 

5. Windrow compost 

TCLP 8 Totals of site- 
specific metals per QAPP 

Temperature 

Moisture 

1 sample per location Laboratory (SW 
per cross-section: Day 8466010.1311,8 
0826 60 7470) 

Daily: before 8 afler Field SOP 1 .O in 
turning Appendix D 

Three times per week Field SOP 1 .O & 2.0 
and directly after in Appendix D 
moisture addition 

7. Windrowcompost pH One time per week Field SOP 1 .O & 2.0 
in Appenduc D 

3. Windrow compost 

9. Storm water 

Oxygen 

Per NPDES 

Daily: before 8 ager 
turning 

After heavy rainfall or 
per the WOES 
Permit 

Field SOP 1 .O in 
Appendix D 

Laboratory 
(various) 

10. DeconAvash water Per POTW influent As required for SW846 8330 8, 
requirements disposal POTW parameters 

Notes: 
1. Complete sampling and analysis procedures and details are provided in the Biofacitky Pilot Scale 
QAPP. 
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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 20-foot by 20-foot area or 
“grid block” may represent approximately 30 cubic yards of soil. 
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9.3.2 Soil Sampling 

Soil samples will be collected from each grid block or sampling area shown in 
Figure 6-7. Five grab samples will be collected: one from the center and one from near 
each of the four corners of each grid block. Grab samples will be composited using a 
procedure which will provide a more representative sample, as explosives 
contamination is known to vary over short distances (U.S. EPA, 1996~). A total of two 
composites, one for the 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 composited. 

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 VOCs) 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-l 8 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 below 
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 10-l below provides a list of the major operating equipment that will be used at 
the excavation sites and composting facility. 

TABLE 10-l 
OPERATING EQUIPMENT 

Backhoelloader 

Steer Sldd Loader 

Grinder/Mixer 1 700 tuft. capacity tractor PTO driven, 
Grinder/M&r with side discharge 
conveyor 

T,Xt0r 

- 
1 Agricukural farm tractor with loader, 

bale handler and wear attachments 

Center Pivot Wheel 1 6-7 cu. yd. bucket center pivot loader 
Loader with claw attachment 

Water Tank Truck 1 1000 gallon (minimum)paiy tank, truck 
mounted with valve and pump 

Water Tank - 
StatiO,lElly 

1 1500 to 2000 gallon poly storage tank 
with discharge v&e 

PortaMe High Press 
Spray Wash Unit 

1 1500 to 2400 psi pottaMe gas 
wwered s~rav wash unl. 

Portable suction 
Pumps 

Composter 

50 gpm self priming suction pump 

1 
I 

Self-propelled. 20 foot windrow 
straddle type cornposting machine 

i?!YL - 
1 

2 

SpedficatiO,lS 

Minimum 50 tonlhr capacity; screen 
material to 1-W inches; wfth feed 
hopper and discharge conveyor 

DC?SCriptiOdUSe 

Screening contaminated soil at the 
excavation sites 

Minimum 46 cu. yd. capacity. 
conveyor rear discharge trailer. 0 to 
450 cu. full,. 

Hauling contaminated soil from the 
excavation ske to the cornposting f&My. 
Hauling treated material to the diiposal 
sile. 

1 150 torvhr capacity. Self powered side discharge conveyor for 
loading soil onto windrow, towed by Live 
Bottom Trailer. 

1 
I 

3 - 4 cu. yd. bucket loader Excavating material, loading screen, and 
loading trucks at the excavation sites. 

1 

I 

‘A to ll3 cu. yd excavator Excavating material in areas of limited 
access and deaning isles between 
windrows. 

Grinding and mixing of amendments prior 
to forming windrow 

Moving and unloading bales & manure, 
towina arinderlmixer unit. 

Loading amendments into grinder/mixer, 
and unloading windrows into Trucks and 
adjusting shape of windrows. 

For collecting and transporting decon 
liquids to site treatment facility or to 
compost buildings 

For storage of dean fluids awaiting 
analytical results. 

For decontamination of trucks. equip., and 
rocks st the excavation site. 

For pumping out building, dean f&ii, 
and storm water retention cad sunws. 

Forming and turning windrows. 

1 Truck mounted lOOO-gallon minimum Transporting accumulated liquids to on- 
steel tank with pump. site treatment facilities 
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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 US. 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. The QCP is found in Appendix H. 

In addition, the NSWC EPD personnel will perform quality checks and inspections of 
the Contractors work and operation bled 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 

/NOTE: The original text was all deleted) 

The U.S. Navv EPD ReDresentative shall coordinate all waste manaqement and 
disDosal. The Contractors must complv with all U.S. Navv EPD requirements for 
manaqement of anv solid wastes, hazardous wastes, or contaminated 
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13.0 
ENVIRONMENTAL PROTECTION 

JNOTE: Most of the oriclinal text was deleted) 

13.1 INTRODUCTION 

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 drinkino 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 BE, 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 B FJ. Reports will be generated as required by the Navy and regulatory 
agencies such as: 

. Draft Pilot Scale Reoort - 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 Progress 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. 

. Daily 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 m bv IO:00 am the 
following 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. 
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15.0 
SITE SAFETY, HEALTH, EMERGENCY RESPONSE AND 

CONTlhlGENCY PLAN 

15.1 SITE SAFETY AND HEALTH PLAN 

The projects 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 IO 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 may be hioh durinq the first several davs of 
the fesfina Dhase, and most likely will not exceed occupational exposure limits Hr. 
durins the sfudv due to complete mixins and dearadafion. If tin 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. %?wo&& 
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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 
SSHO. 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 
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 

&X&BWK& See Section 7.3.1 L: the SSHP for materials and methods, and sampling 
strategy. 

Time integrated air samples for metals will be completed in accordance with NIOSH 
7300. g 

--. 
g 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. 3 

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. f 

q See Section 7.3.4 of the SSHP 
for material and method and sampling strategy. 
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Wipe sampling will be performed randomly throughout the pilot scale operations to 
assess effectiveness of the personnel decontamination operation. 

15.4 NOISE MONITORING 

Noise levels will be monitored as iDart of the Pi/of Scale onerations. aFh-+&& 

exposures. 

15.5 EXPLOSIVE CONTAMINATED, MATERIAL HANDLING 

.- 

The Contractor shall comnlv with all requirements and recommendations from 
the U.S. Nave concemino manasement of explosive contaminated materials. 
Recommendations from the Hazard Analvsis report must be implemented. 
Several pieces of machinerv mav have to have explosive containment or other 
devices attached to or near the equipment to satisfv the recommendations. If this 
occurs, the equipment mav be shut down for a retrofitting between the clean soil 
and the contaminated soil compostino periods. 
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.- 16.0 
DEMOBILIZATION 

Demobilization of the site facilities will occur at the conclusion of the project (full scale 
operation). It is assumed that the elements of demobilization described in this section 
may change by the time the project is concluded in order to be consistent with the 
needs of NSWC Crane for continued full scale soil bioremediation or reuse of the 
facility for other purposes, For the purpose of this 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. 
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1.0 
INTRODUCTION 

This Task-Specific Site Safety and Health Plan (SSHP) describes safety and health 
requirements for interim cleanup measures at NSWC Crane, specifically for pilot scale 
operations conducted at Solid Waste Management Unit (SWMU) 12/14 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 385-1-1, 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 Bioremecliation 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 e#er be &of&-of 
discharged &e&y 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. 
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SWMU 1204 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 mglkg concentrations. TCLP metals were 
undetected in the majority of the sampling runs. Volatile organics were undetected or 
estimated to be in the low microgram/kilogram levels. 

1.3 REFERENCES 

American Conference of Governmental Industrial Hygienists (ACGIH), 1996-1997. 
Threshold Limit Values for Chemical Substances and Physical Agents and 
Biological Indices. 

Halliburton NUS, 1992. Final RCRA Facility Investigation Phase I EMR SWMU 19/00, 
08/17/12/14, 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. Acddent Prevention Plan For Naval Facilities Engineering 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. 
I, September. 

MK, 1995d. NAVFAC SouthDiv Project Procedures: 
PHSP 01. I, Hazardous Energy Control (LockoutITagout), 3/l 5196. 
PHSP 02. i, Emergency Response, 3115196. 
PHSP 03.1, Spill Response, 3115196. 
PHSP 04.1, Incident Reporting, 3/15/96. 
PHSP 05. I, Excavations, 5121196. 

NSWC Crane 
Bioremediation Facility 
Pilot Scale Operational Plan SSHP A-7 

ModhkdO8/W97 
- 



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

MK, 1997. Pilot Scale Operational Plan for Soils Bioremediation facility. Revision 4. April 

NIOSH/OSHAIUSCG/EPA, 1985. Occupational Safety and Health Guidance Manual for 
Hazardous Waste Site Activities. DHHS (NIOSH) Publication No. 85-l 15. October. 

NIOSH, 1994. Pocket Guide to Chemical Hazards. 

Naval Energy and Environmental Support Activity (NEESA), 1983. Initial Assessment 
Study of NSWC, Indiana; NEESA 73-0003, NSWC Crane, Indiana. May. 

OSHA, 1996. Limifs for Air Confaminanfs, Title 29 CFR Part 1910 Section 1000, Table Z-l, 
July 1, 1996. 

U.S. Army Corps of Engineers (ACOE), 1992. RF/ Phase /I Soils Report for Rockeye, 
SWMU 10/15, 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 contaminant-b m. 
Ammonia. These chemicals can preser’ 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, em%#ef inorganics, and other 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 385-1-1, 
September 1996 (ACOE, 1996). These hazard analyses are in the form of worksheets 
contained in Attachment A of this SSHP. Each site activity shall be reviewed by field 
supervision, namely the MK Site Safety and Health Officer (SSHO) and MK General 
Superintendent prior to starting work to determine if the prepared AHA adequately 
addresses the planned activity. If the prepared AHA requires revision or a new task is 
identified, additional hazard analysis will be prepared as needed. A new AHA worksheet 
shall be field prepared by the MK SSHO before the activity takes place. The Pre-Entry 
Briefing meeting is utilized to review the AHA and is conducted with all affected workers 
by the Superintendent. 
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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. 

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 !I lrrler 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 {dB(A)} steady state or 140 dB(A) impulse, regardless of 
the duration of exposure. Hearing protection will be provided to all field personnel. A 
comprehensive Hearing Conservation Program will be implemented when noise levels 
equal or exceed 85 dBA on an 8-hour time weighted average. Exposure assessments will 
be conducted by the MK SSHO throughout the work campaign. 

2.5.3 Adverse Weather Stress 

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

Cold injury is classified as either localized, as in frostbite, frost nip or chilblain, or 
generalized, as hypothermia. In judging the cold hazard, both air temperature and wind 
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chili 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) Blis:*rs 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 m and 
signs posted. ( 65.: f 
reewieffleffk The deepest excavation on this project may approach slightly more than 3 
feet. OSHA i926.650 Subpart P - Excavations and Corps of Engineers requirements (EM 
385-1-1, Section 25) for sloping or shoring are not anticipated as necessary. When 
excavations are completed near building sidewalls and foundations, v 2 
cornDetent excavation iDerson 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. f MK will have 
a designated competent person who will evaluate all excavations and trenches on a daily 
basis f Inspections shall be recorded in a log 
book ti or field inspection checklists. 

-, 

2.5.5 Hazardous Energy Control (LockoWTagout) 

Ground Fault Circuit Interrupters (GFCls) will be installed on a!l portable electrical 
equipment and installations in accordance with EM 385-l-l Section 1 l.C.05. All extension 
cords shall have GFCI protection and shalt 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, 
m . The MK Site Superintendent shall be responsible for verifying adequacy 
of all lockoufftagout installations and notifying all affected personnel. The MK Site 
Superintendent has the responsibility ior 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. 

-Y 

2.5.6 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 #+%f6I NSWC Fire Services. Hot Work Permitting will be 
coordinated through the base Fire Department. Flammable and combustible fuels for 
heavy equipment shall be stored and dispensed in accordance with NFPA 30, the 

I, I, Flammable and Combustible Liquids Code. a 

p 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 
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structures must have fire extinguishers installed in accordance with NFPA 10. Depending 
on the fire loading, in most cases a 5 lb “ABC” is sufficient in each office trailer. This 
extinguisher must be mounted 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 

2.5.7 General Motor Vehicle, Hand and Power Equipment Safety 

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

. Equipment carrying waste shall always have the wright-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 frc,: 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 365-I-1, Section 8 and 29 CFR 1926.201 and 202. Workers required 
to work in active traffic areas paths or roadways will be required to wear high vrsrbrlrty 
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. 

1. 
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3.0 
RESPONSIBILITIES AND AUTHORITIES SUMMARY 

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

3.1 MK PROJECT MANAGER (PM) 

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

3.2 MK GENERAL SUPERINTENDENT AND JOB SUPERVISORS 

F 
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 afler 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 fqr implementation. 

3.4 MK SITE SAFETY AND HEALTH OFFICER (SSHO) 

4, 

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 publjc. 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 158 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. g 

7 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. 

NSWC Crane 
Bioremediation Facility 
Pilot Scale Owrational Plan - SSHP A-18 

Modified 08/?4/97 



;- . Energy Control. 
. All other requirements of this SSHP. 

If permit required confined space designations are made, then personnel involved with 
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 HAZARD COMMUNICATION TRAINING 

,/-- 
All personnel shall complete hazard communication training pursuant to 29 CFR 
1910.1200 and 29 CFR 1926.59 regarding all potentially hazardous chemicals to which 
they may be exposed. MSDSs and/or NIOSH Pocket Guides for the contaminants 
suspected to be in the various work sites will be placed in a site MSDS Right-To-Know 
Binder. Copies will be maintained at 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 CPRJFIRST AID AND BLOOD BORNE PATHOGENS 

At least one employee on each shift shall be qualified to administer First Aid and CPR. At 
h a 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). w 
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42 4.6 SAFETY MEETINGS 

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

43 4.7 PLAN OF THE DAY (POD) MEETINGS 

Plan Of The Day (POD) Meetings shall be held at the beginning of each shift to review the 
planned work of the day as well as any safety and quality concerns. The meeting is 
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. 

43 4.8 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, f 

-.. 
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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. 

kW4.9 QUALITY CONTROL PREPARATORY PHASE INSPECTION MEETING 

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

#+f 4.10 RECORDKEEPING 

Written records of all required training and meetings shall be maintained on site by the MK 
SSHO. These records shall be made available to U.S. Navy personnel upon request. 
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 m specific to this job have been determined to not 
be necessary unless specific criteria is met as discussed in the MK Safety and Health 
Program for Hazardous Waste Site Operalions, Section 16. W 

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 lefl 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 MK 
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. 

NSWC Crane 
Bioremediation Facility 
Pilot Scale Operational Plan - SSHP A-23 

Modified 08/14/97 
-!3etww 



6.0 
PERSONAL PROTECTIVE EQUIPMENT 

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

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

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

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

Table A-5 presents the basic levels (Level B, C, Modified D, and D) of PPE 

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

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

_- 
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7.0 
MONITORING AND SAMPLING 

Air monitoring refers to direct real time reading of airborne concentrations and air sampling 
refers to time integrated air sampling, either personal or area samples. The MK SSHO will 
maintain 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 samplrnglmonitoring results w!rr he 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. 

Calorimetric indicator tubes (e.g., MSA tubes) for organic vapors shall be used at the MK 
SSHO’s discretion, a 

t 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. ?%a+& 

Additional compounds that &//may be measured using calorimetric indicator tubes include 
the following: w, carbon dioxide, carbon monoxide, &ammonia, f&ogeo 
t 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 w 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 10 mglm’ 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 mg/m3, 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 manufacturer’s instructions prior to use each day, and calibrated by the 
manufacturer or other qualified personnel yearly. Records of the response check, 
maintenance, and annual calibration will be maintained on-site. 

7.2.5 Heat Stress and Cold Stress Monitoring 

When temperatures at the site are above 65pF, p 
$ Work/rest periods will 
be adjusted according to the guidelines stated in the current edition of ACGW 
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 impermeabi;: clothing, guidelines established in the 
NIOSH/OSHA/tJSCG/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 sf&f should monitor their pulse rate or use 
the “buddy system” to monitor each other’s pulse rate at the start of each rest period. ff 

fl Table A-9 can be used to establish work/rest periods and the 
frequency of monitoring pulse rates. 

Guidelines for the prevention of cold stress and cold stress TLVs shall follow the 
guidelines stated in EM-381-1-1 Section 06.J and the current edition of ACGlH 
Threshold Limit Values for Chemical Substances and Physical Agents. At air 
temperatures below 50°F, the air temperature and wind speed shall be monitored by 
the MK SSHO qualitative assessment of cold stress risk shall be made by comparing 
wind speed and actual temperature to the assigned equivalent chill temperature 
depicted on Table 2 in the Cold Stress section of the ACGIH booklet. Unless there are 
unusual or extenuating circumstances, cold injury to other than the hands, feet, and 
head is not likely to occur without the development of the initial signs of hypothermia. 
These symptoms are described in Section 2.53. The use of extra insulating clothing 
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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-l. 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-!ime 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 
levels exceed 4,000 ppm inside of the structure, the structure will be evacuated and 
action taken to vent the structure and maintain s, :avel below 3,000 ppm. Wec&mp& 

Also during active composting, real-time monitoring will be conducted periodically to 
determine if any detectable levels of methane, carbon monoxide, v 
w&ammonia, B 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. - 

p 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 cornposting 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 2 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 s 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 
mg150 mg; volume of 60-70 L, flowrate approximately 0.14 LPM. Analyze 
by GCIFID, if hit, analyze with MS and provide readout against computer 
library. 

7.3.1.2 Samplino Strateov 

During composting process two “area” samples of full shifl duration will be 
obtained inside of the structure and two outside of the structure 
representing background for each of the three methods w 
p 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 vat 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. g 

p 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; 

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 pm 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 Samplina Strateqy 

During soil excavation and screening: (1) obtain two “personal” samples of 
full shif’t duration from maximally exposed individuals completing soil 
excavation and screening tasks- (2) at&&wo 

Estimate 4 samples for analvsis I2 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 SSHO during soil excavation 
and screening, and during cornposting when the windrows are mixed and cornposting 
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 Samplina Strateov 

During soil excavation and screening at the Mine f?eidFiJA facility, six 
personnel& 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. 

inside of the composting structure durir rg 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 pat 
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. p 

7.3.4 Biological Hazards 

Time-integrated air samples for bioaerosols will be obtained by the MK SSHO inside of 
the Composting Building during composting afler the windrows are mixed, and 
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F- 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 (2-stage). 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), subcu!ture from bacteria plate for E.&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 
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: 

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. 

7.351 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. 

7.352 Samplina Strateqy 

Samples are obtained randomly and unannounced during the first month of 
operations at the discretion of the MK SSHO. Estimate IO 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 

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 y 
e 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. 

. 

. Do not eat, ekiffk; 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. Drinkina fluids for heat stress is a//owed 
in the CR2 as established by the SSHO. 

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

. At a minimum, wear &sr&r&, safety glasses and &e&c& sturdv work 
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 backhoe/excavator 
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. 

- 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, 

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

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

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

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

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

P Use good housekeeping practices with reaard 
to too/s and material whenever possible to avoid tripping hazards and the 
spread of contamination. 

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

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

* 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. 

. 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 lne use of Level B and Level C PPE. 

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

--. 

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

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

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

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. v 

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 followed by additional 
decontamination in the CRZ. The MK SSHO will monitor activities in the EZ from his 
position in the CRZ. v CZ :o ~ 
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9.2 CONTAMINATION REDUCTION ZONE (CRZ) 

The CR2 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 containers. p 

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 eauivalent: 

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

10.1 EMERGENCY PERSONNEL DECONTAMINATION 

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

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

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

10.2 PERSONNEL DECONTAMINATION 

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

. Equipment drop 
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. 

. 

. 

10.3 

Boot wash station 3 
m (a tub of water and detergent (AlconoxO) with brushes for 
cleaning and another tub of water for rinsing. 

Disposable clothing drop. All contaminated or potentially contaminated disposable 
clothing shall be placed into labeled 6-mil plastic bags within an amropriate 
container. e 

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. 

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 vi4e 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 v 

-. 

10.5 DECONTAMINATION WASH WATER 

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

10.6 SANITATION AND PERSONAL HYGIENE 

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

NSWC Crane 
Bioremediation Facility 
Pilot Scale Operational Plan - SSHP A-42 



/-- 11.0 
ON-SITE FIRST AID AND EQUIPMENT 

11.1 FIRST-AID AND MEDICAL FACILITIES REQUIREMENTS 

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

An emergency eyewash, v 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 
Ofice (PMO) should be notified shortly after notification to the Navy’s designated authority. 
If an on-site official cannot be reached, the MK Charleston PM0 still should be promptly 
notified at (803) 554-0100. 

A written report of the injury must be provided to the ROICC or REICC and MK Charleston 
PM0 within 24 hours of the incident via memo form. This report is to include as 
attachments: 

a. Employer’s First Report of Injury (Workman’s Comp Insurance Form) 
b. Supervisor’s Accident Investigation Report (MK Form CAS 240’7) 

i: 
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 proper 
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 appropriate action which could include any or 
all of the following: 

. Evacuate all personnel involved to a safe place of refuge. 
* Notify emergency services using phone numbers identified in Table A-3 
* 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. 

. 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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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. C 

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

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

12.2 RESPONSIBILITIES 

The following 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. v 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. 3 
k 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 perfoned 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 11 

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 emergencv 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 CRITIQUE 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: 

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 incid,ent 

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 loose 
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 awaitclearance 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 

2 

3. 

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. 

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. 

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 runoff contamination. 
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13.0 
LOGS, REPORTS, AND RECORDKEEPING 

13.1 SAFETY AND HEALTH LOGBOOK 

The MK SSHO shall maintain a Project Safety and Health Logbook for the duration of work 
activities at the site. f 

iffifisteei The logbook will contain specific information recorded on a daily basis t&z%g 
t. 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. 

( 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. 3 

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 ti. 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 and 
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. 
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7 14.0 
ON-SITE WORK PLANS 

A Pilot Scale Operational Plan has been prepared of which this document is designated 
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 (neut&zing 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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.r 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 8128546941 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: 

P P 
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Response Actions: 

1. Classify spill as Incidental or an Emergency. 

2. If Incidental (as defined above): 1) notify immediate supervisor; 2) assess hazard 

potential, establish precautions and PPE requirements; 3) begin clean-up of spill. 

3. If Emergency, initiate response action in accordance with the following steps: 

A. Quickly assess probability of safely stopping spill. If physical, chemical, or 

biological health hazards exist, immediate evacuate the area to a safe distance 

upwind and upgrade from the spill. 

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

information: 

1. 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 or 

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. 

NSWC Crane 
Bioremediation Facility 
Pilot Scale Operational Plan - SSHP A-59 

Modified 08/l4/97 
f3.swm7 



17.0 

CONFINED SPACES 

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 

Table A-l 

Site Description and Contaminants 

1, ,’ Location/Description 1, scope tiKwl&: ~: Contaminants 
I 

SWMU 12/14 

Bioremediation 

Facility 

Mine Fill A, west central portion of 

NSWC, H-17 off of H-45. 

Located south of Burns City Gate off 

ofH-161. 

Soil excavation and transport to 

Bioremediatfon Facility, ste 

restoration, and soil sampling. 

Soil excavated from SWMU 12/14 
will be processed at this facility using 

cornposting technology. 

Major contaminants include TNT, 

HMX and RDX in soils are the most 

significant. 

Contaminants in Soil to be 

processed and mixed with 

amendments are described in 
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Table A-2 
Potential Contaminants 

Potential contaminant Descrlptlon 

Acetone Colorfess liquid with a 

fragrant, mint-like odor. 

(Very low levels) 

ExposureLImlts 

OSHA PEL of 1000 ppm as 

6 hr TWA. 

Signs and Symptoms 

lriiant 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 attention 
immediately. 

Barium 

(Very low levels) 

Whine odorless solids, 

soluble compounds may be 
liquid compounds. 

OSHA PEL 10 mQ/m’ as 6 
hr TWA. 

Upper respiratory irritant. 
Irritant to eyes and skin. 
Ingestion causes 
gastroenteritis. muscle 
spasm. 

Irrigate eyes immediately with water. Soap 
wash skin promptly. Provide respiratory 

support Seek medical attention immediately. 

Carbon Dioxide, off-gas Colorless, odorless was. 

component of aerobic Normal constituent of air, 

cornposting. about 3,000 ppm. 

OSHA PEL of 5,000 ppm. Cause her ,.!eche, diiiness, 
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 uglm’ as 6 
hr TWA. 

Inhalation causes pulmonary irrigate eyes immediately with water. Soap 
edema, dyspnea, COUQh and wash skin promptly. Seek medical attention 
chest pain. Ingestion causes immediately. 
chills, muscle aches, nausea, 
vomking and diarrhea. 

Chromium metal 

(Very low levels) 

Blue white to steel Qray, 

lustrous, brittle, hard solid. 

OSHA PEL 0.5 mglm’ as 6 
hr. TWA 

Histologic fibrosis of lungs by Irrigate eyes immediately with water. Soap 
inhalation. Causes sensitive wash skin. Provide respiratory support. Seek 
dermatitis. Poison by medical attention immediately. 
inaestion. 
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Table A-2 

Potential Contaminants 

Potential Contaminant 

Lead 

(Very low levels) 

DeSCriptlOll 

A heavy, ductile, soft grey 
solid. Noncombustible solid. 
(May be in soil as a 
biodegraded product of 
leaded gasoline. 

Exposure Limits 

OSHA PEL 50 “g/m’ as 6 
Hr. TWA 

Signs and Symptoms First Aid 

Weakness, lassitude, and Irrigate eyes immediately with water. Soap 
insomnia. Facial pallor, wash skin promptly. Provide respiratory 
anorexia, low weight, and support Seek medical attention immediately. 
malnutrition. Constipation, 
abdominal pain and coltiis. 
Anemia, gingival lead line. 
tremor, Encephalopathy, 
Nephropathy. Irritant to eyes. 
Hypertension. 

Formaldehyde Nearly colorless gas wtth a 
pungent, suffocating odor. 

OSHA PEL 0.75 ppm, STEL Irritant to eyes, nose, throat irrigate eyes immediately with water. Soap 
of 2 ppm. and respiratory system. wash skin promptly. Provide respiratory 

support Seek medical attention immediately, 

Hydrogen Sulfide (May be 
off gas component of 
cornposting) 

Colorless gas with a strong OSHA Ceiling of 20 ppm, 
odor of rotten eggs. NIOSH Ceiling of “0 ppm. 

Irritant to eyes and Irrigate eyes immediately with water. Provide 
respiratory system. Causes respiratory support Seek medical an&ton 

diiiness, headache and eye immediately. 
pain. CNS depressant, 

Asphyxiant. 

Nitrogen Dioxide 

Diesel exhaust including 
oxides of nitrogen. 

Yellowish-brown liquid of 
reddish brown gas with a 
pungent acrid odor. 

Appearance and odor vary 
depending upon the specific 

diesel exhaust component. 

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

Use STEL of 1 ppm. 

irritant to eyes, nose, throat, irrigate eyes immediately with water. Soap 
causes cough and decrease wash skin promptly. Provide respiratory 
in pulmonary function. support Seek medical attention immediately, 

Irritant to eyes and Remove to fresh air, provide respiratory 
respiratory system, may support. Seek medical attention immediately~ 

cause pulmonary function 
chanqes. 
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Table A-2 

Potential Contaminants 

DNT (Dinitrotoluene) 

(Majority of amino DNTs 
undetected in soil samples, 

Orange-yellow crystalline 
solid with a characteristic 

OSHA PEL 1.5 ma/m’ as 8 Causes anotia; cyanosis; Irrigate eyes immediately with water. Water 
~hr. ACGIH S hr TWA of 0.15 anemia; jaundice; flush promptly. Soap wash skin promptly. 

reproduct& effects; Provide respiratory support Seek medical 
suspected human attention immediately. 

HMX 
(Cyclotetramethyienetetranitr 
amine) 

a exposure limits listed. May cause Irritation to eyes, 
skin and respiratory system. 

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

combustible solid. hr. ACGIH 8 hr TWA of 1.5 irriiiions. Very similar to 
Irrigate eyes immediately with water. Soap 
wash skin promptly Provide respiratory 
suppod. Seek medical attention immediately. 

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

OSHA PEL 1.5 mg/m’ as 8 
hr. TWA, ACGIH 8 hr TWA 

Note: skin designation. 

Causes liver damage, Irrigate eyes immediately with water. Soap 
jaundice; cyanosis; wash skin promptly. Provide respiratory 

sneezing; cough; sore throat; support. Seek medical attention immediately. 
peripheral neuropathy; 
muscle pain, kidney damage; 
cataract; sensitive dermams; 
leukocytosis; anemia and 
cardiac irregularities. 
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Table A-2 

Potential Contaminants 

Potential Contaminant 

Biological constituents to 
include total bacteria, E. 
Co/i, and fungi (yeasts and 

molds). Constiuents till be 
present in amendments and 
may become airborne 

during composting 
operations. 

Description 

Microscopic organisms 

Exposure Limits Signs and Symptoms First Aid 

None established, will Varies, depending on Remove from source, seek medical attention. 
compare to background sensitivity. Can include 
levels or other data from respiratory system irritation, 
current ftierature. distress and infections. 
Bacterial or fungal 
concentrations above 10,000 
colony forming units per 
meter cubed (cfulm’) in total 
or above 500 cfulm’for each 
specific group of organisms 
or species of a potentially 
pathogenic nature should be 
considered a threat to the 
worker’s health. 

For gram-negative bacteria, 
a TLV of 1000 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 

M Person or Actency Telephone 

Fire Department NSWC Fire Department (Base) 3300 emergency 

(812) 864-1235 

timbulance Service NSWC Ambulance (Base) 3300 emergency 
(812) 854-1100 

Law Enforcement NSWC Security (Base) (812) 854-3318 

Robert Hlavacek MK Program Manager (MK PMO) (803) 554-9367 

Wartin Wilson MK Field Operations Manager (803) 5546003 

MK Site Project Manager 
David Beall 

MK Site Superintendent 

Tom Dougal (812) 82.48728 

Richard Spurgeon MK Site Safety and Health Officer 

(812) 847-7690 

Don Miller MK Project Engineer I Science Manager Ofke:(216) 523-2121 

MK Site Quality Assurance/Qualii Control Office: (812) 854494f 

Steve Cory Supervisor (812) 824-9819 

uVilliam Piispanen MK Health and Safety Program Manager (208) 386-5930 

Cmdr. Fred Smith NSWC Crane PWDiEng. Dept (812) 854-l 834 

Capt. J.M. Carney NSWC Base Commander (812) 854-1210 

Jim Hunsicker or Tom NSWC Environmental Protection Services n 
Brent Chris Freeman (812) 854-4423 

Adrienne Townsel-Wilson SOUTHNAVFACENGCOM (803) 743-0582 

Brent Robertson ROICC(NTR) (812) 854-3318 

Lt. Dale Eads NSWC E.O.D. (Base) (812) 854-3456 

Dale Groh NSWC Safety Directory (812) 854-3601 

Poison Control Center Poison Control Center (800) 942-5969 

National Response Center National Response Center (800) 424-8802 

Regional USEPA USEPA (Region 5) Emergency (312) 353-2318 

State of Indiana Emergency (317) 233-7745 
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Table A-3 Personnel Names and Numbers (continued) 

Contact 

Hospital 

Hospital 

Hospital 

Utility Locator Service 

Person or Aqency 

NSWC Base Medical Facility 

Head Nurse (Mary Muessig) 

Bedford Medical Center 
2900 West 16 th Street 

Bedford, IN 47432 

Bloomington Hospital 

601 West Second Street 

Bloomington, IN 

Public Works Dept. 

Telephone 

(812) 854-1220 

(812) 8544319 

(812) 275-1200 

(812) 336-9515 

(812) 854-1834 

Directions to NSWC Medical Department On-site: 

The NSWC Fire Department coordinates the on-sits 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 gast on 158 to the City of 

Bedford. 158 turns into 16th Street. 

Directions to Bloomington Hospital: 

Exit NSWC Crane on H545 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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Table A-4 

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

f  - 49 CFR Part 172 Subpart H for pnonnel required to classily, mark, select packaging. inspect, load and transport hazardous materials. 
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Table A-5 Selection of Personal Protective Equipment 

Safety glasses or chemical splash goggles. meeting ANSI 

Positive pressure, full-facepiece with nose cup, self- 

contained breathing apparatus fSCBA1 or positive pressure. 

supplied-air respirator with escape SCBA fMSHA or NlOSH 

Nate: Optional requirements to be determined by the MK SSHO based on additional evaluation of site conditions and 

hazards analysis. Note: safety glasses not required when wearing full-face APR. 
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Table A-6 

Minimum Personal Protective Equipment Requirements by Task 

site 

Soil excavation at 
SWMU #12!14 

Activity 

1. Excavate, screen. and load soils for 
Composting 

2. Site restoration 
3. Decontamination and rock washing 
4. Transpoldng contaminated soil (driving 
trucks) 

PPE 

1. teuets. Modified Level IJ, modify 
based on air monitoring/sampling 
results. . 

2. Level D 
3. tev&S ModiJTed Level D, “se fain 

suif 
4. Level D 

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

Pilot Scale Start- 1. OfAoad and grind amendments 1. Modified Level D, 7 

Up and Operations lsk?k 

of Bioremediation 2. Load amendment blend in Mllndrows 2. Modiied Level D. v 
Facility MedrY 

3. OfRoad contaminated soil into tindraws 3. Levei c, modify where necessary. 
4. Turn and mix windrows 4. Level C. modify where necessary. 
5. Monitor windrow parameters and field 5. f 

screening/confirmation sampling &fez& Level C if working in building 
during windrow turning. Modify 

6. Load and transport treated soils when necessary, 
6. Modified Level D. 7 

m Level D when 
7. Decontamination water management 
6. Cornposting building housekeeping 

9. Maintenance and Upkeep of Equipment 

clear of decon station. 
7. Modified Level D. 
8. Modiied Level D. modify where 

M2CeSWy. 

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

Level C respiratory protection indudes half-mask air purifying respirator (APR) with HEPA cartridges and indirect venting 
safety goggles. or full-face APR with HEPA cartridges. Protectie suits are standard Tyvek” or equivalent for particulate 
protection. Enher rubber boots or latex shoe covers can be used. Either rubber, vinyl coated or latex gloves (15-20 mils) 
can be used. 

Modified Level D indudes same protective clothing as Level C except for Dust Masks where specified should be 3M Brand 
6710 Dust/Mist Respirator or equivalent where Dust Mask is spetied. In emne cases leather work gloves can be substituted 
for chemical protective gloves (e.g. handling amendments off-loading amendments and building maintenance). 
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Contaminant 

Volatile organic compounds. 
Both direct reading and time 
InteQrated samples will be 
obtained. 4++“&&& 

Frequency of monitorinQ is 
subjected to change as field 
experience is obtained. 

Airbornc 

Level 

No more than 5 ppm above 
background, no benzene 
detected 

Greater than 5 ppm above 
background but less than 10 

ppm above background. No 
benzene detected, no Action 
Level for any organic 
exceeded. 

Greater than 10 ppm above 
backQrou”d or benzene 

detected or Action Level 
exceeded for any organic. 

Table A-7 
Contaminant Respon 

PPE 

Level D or Modified Level D 

NSWC Crane 
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Level D or Modified Level D 

To be determined by SSHO 

P-72 

1 

Criteria 

Monitoring Frequency 

During initial excavation 
and compost turning. 

k?y-w&m Prior to each 

shift. 

To be determined by SSHO 

Actions Taken 

Continue periodic 
monitoring 

Monitor for benzene or 
other organics. Continue 
periodic monitoring 

Stop work and notify SSHO 



Contaminant 

Lead (inorganic) 

Table A-7 

Airborne Contaminant Response Criteria 

L&l :~’ ~ +pE,, ‘~ ~Monttortng Frequency 

Less than action level for Level C Periodic per plan 
lead (30 pg/m’) and/or no 
visible observation of 
excessive dusts 

Actions Taken 

Continue monitoring and/or 
sampling and observations 

Oxygen 

Greater than action level or 
visible observation of 

excessive dusts. 

Greater than OSHA PEL or 
greater than 10 mg/m’ total 

dust. 

Less than 19.5% 

Level C or as determined by 
SSHO 

As determined by SSHO 

To be determined by SSHO 

Representative personnel 
sampling and monitoring to 

be conducted or continued 

Representative personnel 
sampling and monitoring to 
b,- conducted or continued 

To be determined by SSHO 

Stop work and notify SSHO 

Stop work and notify SSHO 

Stop work, exit area and 
immediately notify SSHO 

Cadmium Less than action level for 

cadmium of (2.5 pg/m’) 
and/or no visible observation 
of excessive dusts 

Level c Periodic per plan Continue monitoring and/or 
sampling and observations 

Greater than action level or 
visible observation of 
excessive dusts. 

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

Greater than OSHA PEL or 
greater than 10 mglm’ total 
dust. 

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

Explosives Residues 

Table A-7 
Airborne Contaminant Response Criteria 

Level PPE Monawing Frequency 

Less than action level for the Level C Periodic per plan 
explosive compound having 
the lowest AL (DNB, 0.5 
mglm’) and/or no visible 
observation of excessive 
dusts 

Actions Taken 

Continue monitoring and/or 
sampling and observations 

Greater than action level or 
visible observation of 
excessive dusts. 

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

Greater than OSHA PEL or 
greater than 10 mglm’ total 
dust. 

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

Hydrogen Sulfide Greater than 10 ppm To be determined by SSHO ‘eriodic per plan inside of 
Cornposting Facility 

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

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

Stop work, shut off 
equipment and evacuate 

Composting Facility Notify 
SSHO: ventilate structure 

Ammonia Off-gas from 

Compost Piles 

Greater than 25 ppm Upgrade respirator 
cartridges to include 

ammonia cartridge. 

Periodic per plan inside of 

Composting Facilii 
Stbp work, shut off 
equipment and evacuate 

Composting Facility Notify 
SSHO; ventilate structure, 
and upgrade respirator 
cartridges 
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Contaminant 

Table A-7 
Airborne Contaminant Response Criteria 

Level PPE~ Monnohng Frequency Actions Taken 

% LEL Equal to or greater than 
10%. 

To be determined by SSHO To be determined by SSHO Stop work, shut off 
equipment, remove ignition 
sources f  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%) or above 

After each 30 minutes of work 

II 82.5’=-875°F After each 60 minutes of work 

(28.1”-30.8”C) II 

77.5”-825°F 

(25.3°-28.10C) 

After each 90 minutes of work 

72.5”-77.5”F 

(22.5”.253°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-inglass thermometer, with the bulb shielded 

from radiant heat. Estimate percent sunshine by judging what percent time the sun is not covered by 

clouds that are thick enough to produce a shadow. 

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

shadows.) 

Note: Reprinted from Occupational Safety and Health Guidance Manual for Hazardous Waste 

Site Activities (1985). 
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Figure A-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 
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FORM DELETED 

_- 
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Figure A-5 SSHP Weekly Inspection Checklist Surveillance No. 

SURVEILLANCE NO: ACTIVITY: PROJECT NO: 

DATE: LOCATION: SURVEYED ORGANIZATION: 

PRIME: 

SITE/AREA CONTACT: RESPONSIBLE MANAGER: 
I I SUETIER: 

NIA DESCRIPTION OF ACT REQUIRED CORRECTIVE ACTION 
ITEM SAT DISCREPANCY/ OR ABATEMENT TAKEN AND DATE 
NO. DESCRIPTION OF SURVEYED ITEMS UNSAT NON-COMPLIANCE COND CAT DATE ABATEMENT COMPLETED 

1 section 1 
1 Scope of work and site contaminants accurately described? I I 
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FIGURE 5. SSHP Weekly Inspection Checklist (continued) Surveillance No. - 

N/A DESCRIPTION OF ACT REQUIRED CORRECTIVE ACTION 
ITEM SAT DISCREPANCY/ OR ABATEMENT TAKEN AND DATE 
NO. DESCRIPTION OF SURVEYED ITEMS UNSAT NON-COMPLIANCE COND CAT DATE ABATEMENT COMPLETED 

13 Written SOP available describing respirator selection and use? 

14 Air monitoring conducted per SSHP? 

15 Monitoring equipment properly maintained and calibrated? 

16 Employees notified of monitoring results? 

17 Chain of custody prepared and maintained for all samples? 

NSWC Crane 
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FIGURE 5. SSHP Weekly inspection Checklist (continued) Surveillance No. __ 

DISCREPANCY/ TAKEN AND DATE 
ABATEMENT COMPLET 

exercises conducted to test communication 

Inspection Performed By: 

Abatement Accepted By: 

Date: 

Date: 
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ATTACHMENT A 

ACTIVITY HAZARD ANALYSIS 



SWMU 12/14 

I. 1 Walk area down, establish 1. I a. Excavation and Trenching Permit completed and in place at work 
work zone, haul routes, get site. Utility locates coordinated by MK onsite PM through the 
permit and begin soil I. 1 b. Contact with unexploded NSWC PWD. MK PE must assess undermining of structural 
excavation. 

I. I c~ Struck by and struck against physi- 1. lb. MK PM to reverify with NSWC the necessity for IJXO Survey. 
I. Ic. MK SSHO to lead I’lnn of Dey meeting rcvicwing clcwmg and 

grubbing safety based on EM-385 I Section 3 I. 
I. Id. MK %‘-I0 to discuss specific biological hazards awareness with 

1, I e. Contact by inhalation, direct NSWC Medical and/or Safety/IH department and plan for and 
contact or ingestion of chemical communicate fmdiigs at POD and/or Pre Entry Briefs. 

1. le. TCZV&E Modifid Level D PPE specified. Personal air sampling 
I .2a. Struck by and struck against required. Dust control by wetting required. Personal 

1.2 Screen Soil, load and haul physical objects during load and haul. decontamination required. 
activity Note: see worksheet 1.2b. Spread of contaminated materials. 1.2a. Preplan work layout (Soil Excavation Map completed and posted). 

on screener. Access and Haul roads to be assessed against EM 385 I-1, Section 
21.1 by MK onsite PE. Backup alarms on all motorized hew 
equipment and headlights on (haul truck only). Emergency 
procedures and communications with haul trucks must he 
established. 

1.2b. Vehicle decontamination station and covered loads during transport. 
MK SSHO to assess decontamination and PPE requirements from 
time load is covered, during transport and off loading activities. 

Daily, prior to use per manufacturer’s OSHA 1910.120 40-Hour Trammg, 
recommendation. and Health Plan Pro’ect Kicko 



ACTIVITY HAZARD ANALYSIS (AHA) 

Activity: SWh4U “temporary” Decontamination Facility Operations, 
Personnel and Equipment. 

Analyzed By/Date: Frank J. Petrik 
4i7/91 

Reviewed By/Date: 

2.0. Principal Steps Potential Hazards 

2.1. Receive and place material at 2.1 a. Struck by and struck against. 
facility Material handling concerns. 

Rewmmcnded Controls 

2. la. SWh4U temporary Decontamination Facility to provide isolation and 
controlled access. Equipment must be secure or blocked. MK SSHO and 
Project Supervisor(s) to review material handling procedures to insure gooc 
practices and approved equipment is used which conforms to OSHA & EM 
381 Section 28.1 requirements. 

2.2. Decontaminate Equipment 2.2~ Contact with contaminated 2.2~ fzmefS Modofoed Level D PPE with face shield, modify per MK 
wing high pressure wash or hand material and cross contamination; 
scrubbing and/or automatic wash on inhalation of airborne aerosols; contact 

SSHO review. Secure items to be decontaminated. Visual inspect integrity 
of Facility’s ax &ment linen and containers used for waste waters. 

vehicle tires and undercarriage. with high pressure wash stream; Personnel decontamination required including end of work shit? showers at 
unexpected movement of material to be main decontamination facility 
decontaminated. 

2.3. Rock/Debris washing 

2.4 Equipment to be Used 

2.5. High pressure water wash 
with/without soap solution; other 
decontamination solutions; scrub 
brushes; material handling 
equipment and securing equipment. 

2.3a. Same as 2.la and 2.2a. 

Inspection Requirements 

Before use per manufacturers 
recommendation 

2.3a. Same as 2.la and,2,2a. 

Training Requirements 

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

I 



ACTMTY HAZARD ANALYSIS (AHA) 

Activity Temporary storage and shipment of contaminated soils, liquids or Analyzed ByiDate: Frank J. P&k Reviewed By/Date: 
debris. 4nm 

3.0. Principal Steps Potential Hazards Recommended Controls 

3. I. Field screen to determine 3.1 a. Contact with contaminated 3.1 a. Modified Level D PPE during initial screening of soil and liquids, 
contamination, store in designated material during screening, loss of upgrade per MK SSHO direction. Stockpile soil on polyethylene sheeting, 
location. containment of contaminated material. surround with Laybales and cover. Secure area. If roll-off containers used, 

inspect container for integrity and containment, secure area and cover. 

Liquid containers should be secure with secondaly containment. 

3.2~1 Level D PPE during material handling, upgrade per MK SW0 
3.2. Shipment of contaminated soils, 3.2a. Contact with contaminated direction. Inspect shipping containers for integrity and containment, comply 
liquids, or debris offsite for material during loading; loss of with all DOT/EPA shipping requirements, especially labeling and 
disposal. containment of contaminated material; placarding. Insure provisions for decontamination of any loading 

and unsecured loads. equipment. 

3.3 Equipment to be Used Inspection Requirements Training Requirements 

3.4. Polyethylene sheeting, hay Before use per manufacturers OSHA 1910.120 40-Hour Training, 3 day OJT, 8 hours Supervisory. 8 
bales, material handling equipment, recommendation. how Retiesher, Site Safety and Health Plan (Project Kickoff), POD, Pre am 
liquid containers or roll-off Post EnQy Briefs, OSHA Hazard Communication, and DOT 18 I 
containers. certitication for person supervising the preparation of contaminated 

materials for offsite shipment. 





ACTIVITY HAZARD 

Activity: Screener Operation 

1.1 Walk area down, establish 
work zone and material flow. 
Position and secure Screener 
at worksite. 

1.2 Excavated material loaded 
into Screener and screen. 
Screened material either 
stockpiled or loaded directly 
into had truck. 

1.4 Screener, Heavy equipment 
for loading and hauling. 

1. la. Struck by and struck against 
physical objects during initial job 
set-up. 

1.2~ Struck by and struck against 
physical objects during feed 
operations. Caught in and 
Caught by hazards. 

1.2b. Airborne contaminated dust from 
Screener operation. 

1.2~. Noise and vibration. 

1.2d. Fire/Explosion 

Daily, prior to use per mamtfacturer’s 
recommendation in accordance with 
Operational Plan. 

flALYSIS (AHA) 

Analyzed By/Date: Frank J. Petrik Reviewed By/Date: 
4lll97 

1. la. Preplan work layout (Soil Excavation Map completed and posted). 
Backup alarms on all motorized heavy equipment. Personnel shall 
maintain safe distance from equipment. m or 
!volimc 

1.2~1 Preplan work layout (Soil Excavation Map completed and posted). 
Screener leveled. locked and outriggers or stabilizers in place. All 
machine guards in place and verified prior to operation. Backup 
alarms cn all motorized heavy equipment. mi+wr@r 
worken. 

1.2b. Engineering Controls in place on Screener to control dust. Dust 
controls by wetting OF soil. Level C PPE. 

1.2~. Sound Level Surveys to be conducted by MK SSHO. 

1.2d. Diesel fueliip orerations conducted oer manufacturers 
recommend&~ 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 (Prdject Kickoff), POD, Pre 
and Post Entry Briefs, OSHA Hazard Communication, Respirator. 
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ACTIVITY HAZARD ANALYSIS (AHA) 

2.1 Position and secure 2. la. Struck by and struck against 2.1~ Preplan work layout. Grinder/Mixer leveled, locked and outriggers 
Grinder/Mixer at worksite. physical objects during or stabilizers in place if operated from stationary position. All 
Load amendments and operation, caught in and caught machine ,&a& in place and verified prior to operation. Backup 
discharge material into alarms on all motorized heavy equipment. ~ts+r 
storage bins from side 
discharge conveyor or 2. lb. Airborne nuisance biological 2.lb. Inspect amendment stockpiles. Modified Level D PPE with Dust 
directly into windrows for aerosols; snakes, insects and 
development. 

Note: Grinder/Mixer will be PTO 2.1~. Noise and Vibration 2.1~. Sound Level Surveys conducted by MK SSHO. 
driven from tractor. Amendments 
will be loaded using center pivot 2. Id. Fire/Explosion 2.ld. Diesel Fueling operations conducted per manufacturers 
loader with claw attachment. recommendation including daily inspection of equipment. 

2.3 Grinder/Mixer, Farm Daily, prior to use per tKmUfaCNrer’9 OSHA 1910.120 40-Hour Training, 3 day OJT, 8 hours Supervisory. 8 
Tractor, Loader recommendation. hour Refresher, Site Safety and Health Plan (Project Kickoff), POD, Pre 

and Post Entry Briefs, OSHA Hazard Communication, Respirator and 
Operator Training. 



3.1 Position and secure discharge 3.1~ Struck by and struck against 3.la. Preplan work layout. Insure conveyor is locked into position on 
conveyor to Dump Truck and physical objects during Dump Truck. All machine guards in place and verified prior to 
offload Dump Truck into operation; caught in and caught operation. Backup alarms on all motorized heavy equipment. fftgh 
conveyor for windrow 
development. 

3.lb. Airborne aerosols; chemical and 3.lb. fzv&Z ModifirnPE. Air monitoring and sampling 
campaign per Section 7 of SSHP. 

3. lc. Noise and vibration. 3.1~. Sound Level Surveys conducted by MK SSHO. 

3.ld. Fire/Explosion 3.ld. Diesel Fuelii 

3.3 Dump Truck and Conveyor. ,120 @-Hour Training, 3 day OJT, 8 hours Supervisory. 8 
recommendation. hour Refresher Site Safety and Health Plan (Project Kickof& POD, Pre 

‘efs, OSHA Hazard Conununication, Respirator, 



ACTIVITY HAZARD ANALYSIS (AHA) 

4.1 Diesel powered 4.la. Struck by and struck against 4.la. Preplan work layout. All machine guards in place and verified 
windrow/composter Nming physical objecu during prior to operation. Cab doors closed and cab ventilation system 
machim is driven into operation; caught in and caught operating. p 
composting building to mix F Standby personnel inside OF structure need to 
and reform the windrow piles. maintain safe distance away from mixing flails. 

4.lb. Airborne aerosols; chemical and 4.lb. &a&f2 ModifiedPE. Air monitoring and sampling 
campaign per Section 7 OF SSHP. 

4.1~. Noise and vibration. 4.1~. Sound L.: xl Surveys conducted by MK SSHO. 

4. Id. Fire/Explosion 4. Id. Diesel Fueling operations conducted per manufacturers 
recommendation including daily inspection OF equipment. 

4.3 Wiidrow Machine Daily, prior to use per manufacturer’s OSHA 1910.120 40-Hour Training, 3 day OIT. 8 hours Supervisory 8 
recommendation. how Refresher, Site Safety and Health Plan (Project Kickoff), POD, Pre 

and Post Entry Briefs, OSHA Hazard Communication, Respirator, 
Operator Training. 



ACTIVITY HAZARD 

Activity: Monitoring windrow parameters and field screening/confirmation 
sampling, 

5.1 Worker will monitor process 
parameters and obtain samples 
according to frequency 
established in Pilot Scale 
Operational Plan. 

5.3 Instrumentation and 
sampling kits. 

5.1~ Struck by and struck against 
Windrow machine if worker is 
monitoring when machine is 
operating. 

5.lb. Airborne aerosols and 
vapors/gases, both biological and 
chemical. Direct contact with 
chemicals contained in sampling 
kits. 

Daily, prior to use per nlanufacturer’s 
recommendation. 

S.lb. Modified Level D with Dust Mask, upgrade or downgrade based on 
results of air monitoring and sampling campaign. Use Level C PPE 
if in building at same time the Windrow machine is operating. 
Review MSDS and suppliers instructions for sampling kits. 

~~~.‘~~~~.‘..~:~:.:.:~:.‘~:~:~:~:.’:’~:.:~:.:.:.:~:~:~:‘:::~~:::~:~:.:.~.:.‘.j~.~.~,~.~,~.~:ii:( i~~~~~~~~iis.ii_i-~~~~~~~~~~~~~~~~~~~~~~~~~~ 

OSHA 1910.120 40-Hour Training, 3 day OJT, 8 hours Supervisory. 8 
hour Refresher, Site Safety and Health Plan (Project Kickof& POD, Pre 
and Post Entry Briefs, OSHA Hazard Communication, Respirator. 
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Activity: Load and Transport Treated Soils Analyzed By/Date: Frank I. Petrik Reviewed By/Date: 

6.1. Loader will load treated soil 6.1s Struck by and struck against 6.1~ Preplan work layout). Haul roads to be assessed against EM 385- 
into Dump Truck for transport to physical objects during l-l. Section 21.1 by MK onsite PE. Backup alarms on all 
onsite landfill for use as daily motorized heavy equipment and headlights on (haul tmck only). 
covx. 

6.1.b Airborne nuisance dust. 6. lb. Dust Controls required to include covered loads during transport. 
Level D PPE expected, upgrade if necessary. 

6.1 .c Noise and vibration. 6.1~. Sound Level Surveys conducted by MK SSHO. 

6.1 .d Fire/Explosion 6.ld. Diesel Fueling operations conducted per manufacturers 
recoamendation includii daily inspection OF equipment. 

our Traming. 3 day OJT. 8 hours Supervisory. 8 
recommendation. hour Refresher, Site Safety and Health Plan (Project Kickoff), POD, Pre 

and Post Entry Briefs, OSHA Hazard Communication, Respirator. 



ACTIVITY HAZARD ANALYSIS (AHA) 

Activity: Decontamination Facility Operations, Personnel and Equipment. Analyzed By/Date: Frank J. Petrik Reviewed By/Date: 
4/l/91 

7.0 Principal Steps Potential Hazards Recommended Controls 

7.1 Receive and place material 7.1~~ Struck by and struck against. 7. la. Site Decontamination Facility t” provide isolation and controlled 
at facility. Material handling concerns. access. MK SSHO and Project Supervisor(s) t” review material 

handling procedures to insure good practices and approved 
equipment is used which conforms t” OSHA and EM-381 Section 
28.1 requirements. 

1.2 Decontaminate Equipment 1.2a. Contact with contaminated 7.2a. * ModificdPE with face shield, modify per MK 
ttslng high pressure wash “I material and cross SSHO review. Secure items t” be decontaminated. Visual inspect 
hand scrubbing and/or con&nation; inhalation OF integrity OF Facility’s containment liners and containers used for 
automatic wash on vehicle airborne aerosols; c”“tact with waste waters. Clean side area established for worker’s street 
tires and undercarriage. high pressure wash stream; clothes and approved respirator storage after cleaning and 

unexpected m”vement OF sanitizing. 
material to be decontaminated. 

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

7.3 Equipment to be Used Inspection Requirements Training Requirements 

7.4 High pressure wash with soap Before use per manufacturers OSHA 1910.120 40-Hour Training, 3 day OJT, 8 hours Supervisory. 8 
solution; other decontamination recommendation. hour Refresher, Site Safety and Health Plan (Project Kickoff), POD, Pre 
solutions; scrub brushes; material and Post Entry Briefs, OSHA Hazard Communication, and Respirator. 
handling equipment and securing 
equipment. Personal showers; wash 
and 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 StQs PotentialHazards~ Recommended Controls 

8.1. Equipment dependent, 8.la Physical hazards, electrical and 8.la Approved Pilot Scale Operational Plan in place. Energy Control 
details will be determined. mechanical energy. Exposure must be emphasized in procedures. Spare parts must meet 01 

to contaminants in process exceed manufacturers recommendation and intended use 
equipment. environment. Preplan any decontamination that may be necessary 

either personal and/or equipment. Preplan waste handling and 
diSPCXi1. 

8.2. Eqtdpnient ‘to be Used Inspection Requirements Training Requirements 

8.3. Per equipment vendor Per Pilot Scale Operational Plan. OSHA 1910.120 4%Hour Training, 3 day OJT, 8 hours Supervisory. 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 all clean new 
training conducted. Emergency construction work. 
systems tested on monthly/quarterly 
basis. 
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SUMMARY 
r- 

I his explosive safety review of process equipment planned for a Soils Bioremediation Facility and 
cleanup sites was primarily based on the review of technical data incorporated in a 1992 Hazard 
Review of a KW Windrow Composter by Hercules Incorporated. COMARCO maintains that the 
explosives related hazards addressed in the Hercules Hazard Review apply to the contaminated soil 
handling operations of the Soils Bioremediation Facility. COMARCO considers the operation of 
the materials equipment listed herein as an acceptable safety risk as long as awareness training is 
accomplished. administrative controIs are established, management review is .conducted, and 
enforcement measures are maintained during the processing of explosive contaminated soils. The 
use of the Model L-160B sample drying oven is an acceptable safety risk as long as the 
manufactureis installation safety instructions are certified. 



1.0 INTRODUCTION 

1, I PURPOSE. The purpose of this Hazard Analysis Report is to provide Naval Surface Warfare 
1 

Center. Crane Division with an evaluation of the explosive safety hazards associated with operating 
quipments planned for handling explosives contaminated soils during bioremediation processing. 

1.2 APPROACH. 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 and observation of a soils screening practice. 

I .3 OVERVIEW OF BIOREMEDIATION OPERATIONS. Naval Surface Warfare Center, Crane 
Division. Code 095, is finalizing its plans for management of a composting operation for treatment 
of explosives contaminated soil. The soil contains various percentages of 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 is then transported to a Soils Bioremediation Facility on 
the Center. The soil is then windrow mixed with compost ingredients and repeatedly “turned” with 
special composting equipment. Upon successful completion of the bioremediation processing, the 
treated soil is transported for disposal. Explosive contaminated samples from the compost piles are 
planned to be daily tested in a portable electric bench oven to determine the percentage of moisture 
content. 



2.0 HAZARD ANALYSIS 

m: Occupational safety. health. and environmental hazal-ds. involved in the contaminated soil 
processing. have been assessed in the Soils Bioremediation Facility Pilot Scale Operational Plan and 
have not been addressed herein. 

2.1 =UIPMENT 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 trammel (drum) within the screener mechanically sorts and screens the soil prior 
to it being fed into a truck or pile by a conveyor. The equipment contains its own diesef engine 
power source. 

2.1.2 Serm Tra ‘- c tor Truck and I.ive Botto- T&. 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 &&ho@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 113 cubic yard rubber tired excavator. 

2. I.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 tubber tired loader with a claw attachment. The 
loader will also be used to handle uncontaminated compost material at the Facility. 

2.1.6 HouperKonvevor Svstem. This equipment will be used to capture 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 p. This equipment will be used to form piles of compost 
materiul, 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 manufactur:d TOI 

Y-- the self-pr-opelled continuous mixing and Torminf of- matrrials within soil contained \vindrou*s. 



The rubber tired composrer has its own power source and incorporxes high speed inwnal 
agitation of material as ic remixes the length of compost pile material. 

2.1.8 Mechanical Floor Cleaners. A power brush (sweeper) and scraper. attachments will be 
used infrequently on existing process equipment to assist in the cleanup of soil residue within 
the Soils Bioremediation Facility. 

1 

2.1.9 Wheeled Tractor. A rubber tired warehouse tractor will be used for transporting 
personnel and samples to and from the windrow buildings and the laboratory. 

2.1.10 Other Process Eauinment. Other types of equipment, such as sumps, pumps, sprayers, 
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. 

2.1.11 p a le Electric Bench Oven. This equipment will be used to dry sample quantities on b 
of composted soil as part of a laboratory process for determining the percentage of moisture 
content within compost rows. This oven is not Class A listed and is not designed for flammable 
atmospheres. 

2.2 HAZARD fDt%TT.FICATION. The hazards addressed in this analysis are directly related to 
the sensitivity and ignitible characteristics of Hazardous Material Class I 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 --W 
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 
inidation could occur during the soils processing are: 

I) Lfexplosive residue is tightly pinched due to metal-to-metal close tolerances, initiation of 
the explosive material may occur. fnitiation 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. 

2.3 HAZARD EVALUATION AND RISK ASSESSMENT. A comprehensive e\!aluation 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 
Cornposter. 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 r-isk 
assessment matrices (Attachment A) were adopted by COMARCO from MIL-STD.882 to pro\*ide 
a guide for quantifying equipment hazar-d probability and severity factors. 



,-- 2.‘3. I Portable Electric-Bench Oven. 

Hazal-d Risk Index = II D. Undesirable, decision by management required. 

Discussion: Further evaluation and review of the placement and design of temperature controls 
for this equipment by the Government will be necessary. COMARCO’s assessment is based on 
the known hazards associated with heating appliances. These hazards are further stressed in the 
manufacturer’s installation and operation instructions. Such installation aspects as oven and 
exhaust stack clearances, groundin,. 0 electrical disconn&t. operator warnings; etc. will need to 
be further evaluated prior to operational approval. It must be assumed by lab personnel that 
chemical out gassing during the drying process, even with the vented oven, may cause the 
spring loaded oven doors to open rapidly to relieve pressure. Laboratory operations may be 
affected by the oven raditit heat losses. The maximum operating temperature of the oven must 
be certified below the ignition temperature of any explosive compound to be dried. 

2.3.2 portable Soil Screener and CQJJQX&. 

Hazard Risk Index = Ill D. Acceptable Gth review by management 

Discussion: The design characteristics of each machine offer multiple opportunities for 
explosives accumulation and tight tolerances for energy source development. The high speed 
operation of some 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 HonoerKonvevor &stem 

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. 

1.3.4 Power Broom and Scraoer Attachments 

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

Discussion: The inft-equent use of these attachments should reduce the number of energ) 
development possibilities. Frequent cleanin, 0 opportunities should reduce possibility of the 
buildup of explosi\-e chemical residue. 

i 



Discussion: The occasion for energy source developmenr is greatly reduced in the remainder 
of rhe equipmenr which comes in comact with explosive conraminared soil. II is also expected - 
111~ accumulation of explosive material will be less. 

2.1 HAZARD SUMMARY. In addition to the non-explosive occupational hazard communication 
requirements for employees, workers involved in soils processing must be advised of rhe dangers 
of porential minor burning and explosive incidents. Respecr for the ignitible characteristics of 
explosive compounds is critical. This concern must also extend 10 [he explosive hazards which may 
be present during equipment maintenance and repair. 



3.0 RECOMh~lENDATIONS 

J-XJJJ$ The majority of explosive hazard control recommendations are based on COMARCO’s 
analysis of government furnished information, obsel~vance of screener operation, and review of lab 
oven locarion. It is important that the explosive safety related recommendations from the Hercules 
Incorporated KW Windrow Composter Hazard Review. alon, 0 with recommendations from other 
explosive contaminated soils bioremediation projects. be considered by the Government along with 
occupational safety, health. and environmental hazard controls. 

. 

. 

. 

. 

. 

. 

. 

. 

,-- 

Design controls or establish administrative hazard controls for the protecrion of empioyees 
which assume the possibility that minor burning or explosion can occw in or around equipments 
during processing of explosives contaminated soils. Incorporate hazard briefing training 
regarding hazardous material content of soils and potentials for explosive residues on 
equipments. 

Randomly monitor screener output soils during sampling to ensure that large lumps (1 I/2 inch 
or more) of soil are not being transported to the Facility for windrowing. 

Consider the use of portable water spray units, if necessary. for dust control purposes at the 
screening operation. 

Establish an equipment decontamination program wherein personnel are sufficiently familiar 
wirh the equipment to thoroughly clean ti,oht clearance locations. Institute certification 
procedures for the removal of accumulated materials from all equipment exposures. Ensure that 
equipment attachments are cleaned before removal from a contaminated zone. 

Establish procedures and trainin g which ensure clean components or requires wet component 
work conditions during maintenance and repair. Ensure that dust control covers are secured 
after maintenance and during equipment operation. 

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

Install materials on power brush and scraper blades which will reduce the potential heat of 
friction or sparks. Floor cleanin: operations should be under water dampened conditions where 
possible. 

Verify that laboratory bench oven installation instructions have been complied with. 
Compliance with recommended oven and stack clearances for heat loss is critical. Ensure that 
oven heal losses do not interfere with other lab operations or installed fire safety equipment. 
Installation. location. and markin of an oven electrical disconnect switch is critical. Verif) 
\vhat the maximum operating temperature of installed oven is from the manufacturer since the 
present technical data does nor provide that iniorma[ion. \‘erify the functioning of the oven‘s 
high limit shut-off based on that temperature. Verify functioning of shut-off reset based on 
m:rnuIlcrurer’\ ~1-0~ c --durcs tkor to o!~ra~ion:~! us:. Recommend in%allation of thermocouple 
;!> rcpla::meni 0;. :ili i~~~2;k::i~k mc‘rcu;.\ li!!c2 iil~i.!lli~ilrl2:~. Lo~al~-~~ll~~locoplc 



temperature readout so that operator does not have to stand in front of oven doors to read oven 
temperature. Attach safety precautions and establish training requirements regarding dangers 
of potential oven pressure relief and the improper uses of the oven. 



ATTACHMENT A 

.- 



l-lA%AIW ASSESSMENT MATRIX 

FREQUENCYOF 
OCCURENCE 

(C)OCCASlONAL 

(E)lMPROBABLE IE "..' .2E 3E 

HAZARD RISK INDEX SUGGESTED CRITERIA 

IA, IB, IC,2A,28,3A UNACCEPTABLE 

ID,2C,ZD,3B,3C UNDESlREABLE(MANAGEMENTDECISIONREQUIRED) 

Fz,~E,~D,~E,~A,~B ACCEPTABLEWITHREVIEWBYMANAGEMENT 

4C,4D,4E ACCEPTABLEWITHOUTREVlEW 

REl?ERENCEMMIL-STD.882C 



-49 l MORRISON KNUDSEN CORPORATION 

300 Highway 36 I. CTR- I2 

P.O. Box 3 IO 
Crane. IN 47522 

(812) 8546941 
Fax: (812) 854-6944 

July 17, 1997 4324-563 

Chris Freeman 
EPD Site Representative 
Crane Division, NSWC Bldg. 3260 
Crane, IN 47522 

Subject: Explosives Hazard Analysis Report: Recommendations 

Ms. Freeman: 

The following describes Morrison Knudsen’s handling of the recommendations contained 
in the subject report. 

“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 equipment during processing of explosives contaminated soils. Incorporate 
hazard briefing training regarding hazardous material content of soils and potentials for 
explosive residues on equipment.” 

. This subject will be addressed initially and periodically during documented 
hazard briefings conducted as part of the “plan of the day“ meetings. 
Employees will be made aware of the potential for burning or explosion. The 
principle control will be to minimize unnecessary exposure to the hazard by 
keeping workers clear of potential dangers. Explosion hazards, plus good 
operations protocol, dictate that unnecessary personnel be clear of 
explosive areas. Operations management will periodically review work 
practices to assist in minimizing personnel exposure to explosion hazards. 

“Randomly monitor screener output soils during sampling to ensure that large lumps (1 
l/2 inch or more) of soil are not being transported to the Facility for windrowing.” 

l Operations personnel will routinely monitor the scr-eerier output for lumps 
greater than 1 l/2 inch in diameter-. This sublect will be covered periodically 
during ‘-plan of the day” meetings. Opel-ations management will periodically 
inspect the screener output and soils delivered to the Bio-Facility to ensure 
lumps larger- than 1 l/2 are not bein, 0 transpor-ted to the facility for 
\\~indrowing!. -- ~._ - 



“Consider the use of portable water spray units, if necessary, for dust control purposes at 
the screening operation.” 

l Dust monitoring is currently a part of the operations plan Water spray will be 
available at the jab site and will be used should dust monitoring require it. It 
will be Morrison Knudsen’s practice to minimize water usage due to the waste 
management impacts. 

“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. Ensure that equipment attachments are cleaned &fore removal from a 
contaminated zone.” 

l These activities are covered under the existing procedure SOP 3.0 
Decontamination of Facilities, Equipment and Personnel. 

“Establish procedures and training which ensure clean components or requires wet 
component work conditions during maintenance and repair. Ensure that dust control 
covers are secured after maintenance and during equipment operations. 

l All equipment will be decontaminated per SOP 3.0 prior to 
maintenance/repair. Decon prior to maintenance/repair is mandatory since the 
personnel performing those duties are not HAZWOPER trained and will not 
be allowed into the exclusion zone. Daily equipment inspections are 
performed prior to use of equipment and is used to ensure dust control cover’s 
are secured. 

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

l The operations plan controls the vehicles and equipment allowed in the work 
area. Only rubber-tired vehicles will be used on this project. 

“Install materials on power brush and scraper blades which will reduce the potential heat 
of friction or sparks. Floor cleaning operations should be under water dampened 
conditions where possible.” 

l The power brush being procured has nylon bristles and will be used with 
water dampened Iloor conditions or water dampened brush. 

“Verify that laboratory bench oven installation instructions have been complied with. 
Compliance with recommended oven and stack clearances for heat loss is critical. Ensure 
that oven hear losses do not inter-ferc \vith other !a11 operations or installed fire safety 



equipment. installation, location. and marking of an oven electrical disconnect switch is 
critical. Verify what the maximum operating temperature of installed oven is from the 
manufacturer since the present technical data does IIOL provide that information. Verify 
the functioning of the oven’s high limit shut-off based on that temperature. Verify 
functioning of shut-off reset based on manufacturer’s procedures prior to operational use. 
Recommend installation of thermocouple as replacement of the breakable mercury filled 
thermometer. Locate a thermocouple temperature r-eadout so that operator does not have 
to stand in front of oven doors to read oven temperature. Artach safety precautions and 
establish training requirements regarding dangers of potential oven pressure relief and the 
improper uses of the oven.” 

l All manufacturer’s installation instructions have been followed. The 
recommendations listed above have also been complied with by folIowing the 
O/M manual. A thermocouple has been procured to replace the glass 
thermometer. Personnel training will be provided on safe operations of the 
oven. 

In general we agree with COMARCO’s summary statement that the “operation of 
materials equipment listed herein has an acceptable safety risk as long as awareness 
training is accomplished, administrative controls are established, management review is 
conducted, and enforcement measures are maintained during the processing of explosive 

.- contaminated soils.” 

Sincerely, 
MORRISON KNUDSEN CORPORATION 

Dave Beall ’ 
Project Manager 

cc: B. Robertson file: 11.012.F 
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Iheobjectiveofthisworkistorwiew~theofaWileyMillforuse 
j.n the i-imcgenizati of a explosive CcortarmMted soil sample. 'Ihis review 
will assess the p3tential fire a& explasicm hazaxds t3.sscxiaw with the 
operationoftheWileyMill forthis service. 

1. 

2. 

3. 

4. 

5. 

1 
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JECKETICNOFhCLEYMILz, 

of sizes. 'Ihe mill at U.S.G.S. 
folmhxing axqqee.1: 

is a?l4del4" an3 is conpmedof h 

a. L13ad&g" - 3" dialreter by 5" deep2 
b. - 8" diiseter by 3" deq 
c. (ZutCq blades - 3" h-q 
d. Cuttkqbars - 3"lm3 
e. zzzrsm 
f. 

- 2lm*czp&n3s 
aiu& hqpz - 4fl dlawfxr by 6" seep 

. 

JmLhassevael Wiley Mill5 in use in varicus~toriesto~ 
prti.clesizeofpropellarrt al-d explcsive smples. ThenLills~eadlslrall~ 
than the U.S.G.S. mill, rax$iLy l/4 to l&size. sinz 100 % ekpksive 
==@==a=- atAE&,specialPmautkm 

wil2lckyi.ozardg35n3ig 

Bbzfollcwitqdescaipticarlisofthe~lethathasbeenprozssedby 
U.S.G.S. ani it is anticipatea that future sanples warld be similar. 

1 Inforuatim frcm Steve Wilsm, U.S.G.S. w section 

2 ALldimnsionsareapp xaximte to give a IV.@ idea of the size 

4 



D3euseofaWileyMCUinthehcm>-Jenizatianof m explosive soil 
bas'been si-evi& for pssible bazaxds. ChllytkllldJp2- that are 
assdciatedwi~~useofexpldve ' tedsoi.lsintbewileyMillare 

nu&ontkd2avoidanzofpotentidlinitiationstimulias~llirgthe 
extent of pmsible~nzactions. TableIIpzsentstherexAiviQofvaricms 
.c%g+ive/sarrl tsanpks. It is azlrC.lw fran tAese data plus other 
amdmxative results, that there shmldbe XXJ expla=ive -on fnmr any 
sauple with less that 10 $ esplc6ive. (NJIE:Tllesespdigdidnotccw~ 
primay ~ls~es.s~ results nay not be valxd if a sample cmtams 
H==Y . ammrt effort, as weU as the review of the 
~,ka@&abletmsoilsomtaihq fzq1csive5sLldlasm,m,HMx, 
e-1 Sinzthef _ . tionsmpleozmtainatmmt4%eXplcSive,~ 
~dberw,~~ive~~onevenifthere~~~ti~withinthe~- 
Ifthereissuffici&initiation~ipreserrt, itisexpstedtitthere 
auld be laalized i@tiation of the explosive within the sample. this, in 
turn, might be inmediately exGqui&cx? for lack of fuel or it may lead a a 
fire in flarrnableorganicmtterorother~lo5ive in the sarrrple. ?hevorSe 
caseexpectedifinitiation- inthemillisanildfire. 

5 
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!rablemlistSotherlesslikely Wxrrrps of igniticm for the sample. 

Iftbemillanl&N~tonmwithmaterialinthegriniin3cfiamber, 
beatmaylxildupev .Smtmllyl~tlJ thermal initiiltim. It is 
-thatttlemillbe.~whenthereisM~. A 
n?asombletimeforgrin3inqthesmpleshmldbeestzblish&~~ 
exmssivetineshmldtri~erashutdown. 

Sha&ithend.ldogorstopfee3ing,aonmmocrcurrenm,~ 
qeratarskuld~useanmrmb-tdLLictoilto Iestzutthefesd. useof 
ankztaltool~the~forloalizedinitiatianof 
explosive in the szmple. / 

Iftlbc~ ~ * ticmpmxesswwedesigneifn3nscratch,diff~or 
mxiified eqipznt (e.g. dust rated elezi35al quim) or pzzcess (e.g. 
rawtely operated, a2niudive flaxirg) might be sela. However: the 
press sbc&d be able to omimtedtielyina rnm-expl0sive rate3 area if 
theab3~esqgestimsarefollawed. Thennstinpx&ntsirgleprecauticmis 
~ZQZIE@ that the sauple c2c&zim a nmximm of 4% qlcsive. m-steps 
fmnsal~the~le,~preparirg for m, ===i*, dw+I, 
~pleparationfor~~operatorsshruldbeanthel~~forexcessive 
explcsive such as pockets of pne explosive that could cause a mre severe 
reaction.A~~~~forthisinspectianis~thebreakirgupof 
d&p-iortoloadirgthemill. 

operatorspwfonnin~tbegrkliqshmldbetxainedinthe~~eof 
pqercp!z?ztionofthemill,~~theareaclean,visodllYinspectin7the 
s.mple,~notdevia~fromapprwedprocedures. 1tisNgJestedthattbe 
grirdirgcontinuetobedoneinaventila~h~withtheshieldl~~ 
the mill is nmning. Eye protmztion gqgles or glasses with side shields 
shculdberequiredaswallasfireretamkt 
loq N~glcwes). 

gloves ard am prokzticm (e.g. 
Iftbefrmrtshieldnwtbemisedduriq~ti~.~ 

qeratnr shaUd have additional fire protectiun such as flak ~krdant 
cvveralls an3 a face shield. Ihe level ofprotcztionshtidbe-istent 
with a fire, mt an explosion, sircethesaqleshrxlldbe mn-explcsive but 
mtl-xzesxily-flamuable. 
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MORRISON KNUDSEN CORPORATION 
NAWAC SOUTHERN DIVISION 

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

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 t&he of this 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 Fioure 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. 
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MORRISON KNUDSEN CORPORATION 
NAWAC SOUTHERN DWlStON 

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

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. 

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. Loca!~ cross-section C between cross-sections B and D, an equal 
distance from both. Place a pin flag or s&.:: e 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 +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 W samples. The following procedure will be used to locate the field 
measurement locations: 

1. Sample location 1A 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 l-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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MORRISON KNUDSEN CORPORATION 
’ NAWK SOUTHERN DIVISION 

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

3. 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 sbuth 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. 

4. 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 25foot 
mark. 

5. 
,,- 

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. 

6. 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 25foot 
mark. 

3.6 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 monitorina and samplina equipment are described in Field 
SOP 3.0 in this Aooendix. 
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MORRISON KNUDSEN CORPORATION 
NAVFAC SOUTHERN DIVISION 

-7 

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

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 Oxvaen-Temperature Monitor 

The Demista oxygen-temperature monitor can be calibrated only for percent oxygen. 
Temperature calibration shall be oerformed at the instrument manufacturer’s 
facilitv. The recommended calibration frequency 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-tvpe Thermocouole 

Calibration shall be performed at the instrument manufacturer’s facilitv. The 
recommended calibration fresuencv is minimum once everv 6 months based on 
dailv use, 
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MORRISON KNUDSEN CORPORATION 
NAWAC SD”THERN Dtwstm 

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

3.3 Measurement Procedure 

The samples will be taken in the followina order: 

1. In-situ readina of Oxvaen. 

2. In-situ readino of Temnerature. 

3. Samole withdrawn for on-site laboratory analvsis of moisture and oH 
IThree times per week). 

4. Samole withdrawn for off-site laboratorv analvsis (Davs 0, 5. IO, 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 
beina removed. The following procedure shall be used to collect oxygen and 
temperature measurements with the Demista oxygen-temperature monitor: 

1. 

2. 

3. 

m Post-turn oxvoen measurements shall be collected as soon 
as practical after completion of the turnino event. Preferrablv within 15 
minutes. 

Prior to the first reading of the day, calibrate the oxygen/temperature probe as 
described in Section 3.2 above. Measurements will be taken B 
of at the followinq Locations: IA and 7at Grids A. B. C, and D; 2A and 2 at 
Grids A. B. C, and D: 3A and then 3 at Grids A, B. C. and D. 

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. 
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MORRISON KNUDSEN CORPORATION 
l NNFAC SOUTHERN DIVISION 

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

4. 

5. 

6. 

7. 

Activate the “oxygen” mode by pressing down the rear portion ‘0’ of the control 
switch on the monitor. 

Aspirate 4-5 times, or until the reading stabilizes. Record the oxygen 
measurement ti on the fieh@b& Dailv Process Loa Form, including date, 
time, and sampleidentification. 

Aspirate 2 - 4 times. Activate temperature mode, wait for readina to stabilize, 
and then record the temperature measurement ti x the iW&@o& m 
Process Lou Form. 

Decontamination shall occur accordina to Field SOP 3.0 in this Appendix, 
at the end of measurina each cross-section and windrow. 

Temperature Monitorino with the Thermocouole 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. 

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. 
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MORRISON KNUDSEN CORPORATION 
’ NAWK SOUTHERN DIVISION 

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

6. Record the date, time, sample identification, and temperature meter MINIMAX 
values in the field logbook. Calculate the average temperature meter 
measurement by adding the MIN and MAX values and dividing by 2. 

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 oush tubes with sleeves or split sooon/hand auuer 
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 

weiah boats fsJsss) Ialuminum) 
crucibles 
analvtical balance W-WWQ /+I- 0.11 
scale 
squeeze bottle with distilled water 
paper towels 
sample taqs fsee approved Pilot Scale QAPP) 
samole labels (see approved Pilot Scale QAPP) 
m 
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MORRISON KNUDSEN CORPORATION 
NAVFAC SOUTHERN DIVISION 

-7 
FIELD STANDARD 
OPERATING PROCEDURE: 1.0 
TITLE: MEASUREMENT AND MONITORING OF FIELD PARAMETERS 

transportinq device from buildinas to the on-site lab 
field logbook 
indelible pen 

4.2 Calibration 

The scale shall be calibrated once per week using standard weights in accordance with 
the manufacturers 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 afler 
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 or hand auaer. 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/hand auaer into and perpendicular to the pile at 
each sample location. Push the tube/auger to the desianated 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 death. f 
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@a MORRISON KNUDSEN CORPORATION 
l NAVFAC SOUTHERN DNISION 

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

3. f Remove the 
w push tube/auoer and extract the material from the 
m appropriate depth location (i.e., the bottom portion of 
the tube/auoer), and place into a designated stainless steel bowl with 
stainless steel spoon or SCOOD. Combine in the bowl the material from sample 
locations 1, 2, and 3 at a single cross-section. 

4. Thoroughly mix the material in the bowl with a stainless steel spoon, then place 
the composited sample into a new disposable re-sealable plastic bag m 
labeled with the windrow number and the cross-section letter. Tape a tag 
identifvino the m sample identification number, date, time, 
sampler’s name, windrow number and cross-section letter, to the baa. 

5. A new decontaminated stainless steel bowl and stainless steel spoon- 
{ shall be used for 
each s windrow. 

6. Sample tarts shall be retained in the field office files as evidence once filed 
lab measurements are finished. 

4.4 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 ti on 
the &Hhghek Lab Moisture Data Form found in AiDiDendix G. Weights shall be 
reported to the tenth of a gram. 

1. For each cross-section sample, weigh and label a pt&ic weigh boat or crucible 
with the sample identification number. Record this as tare weight, Tl 
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MORRISON KNUDSEN CORPORATION 
NAVFAC SOUTHERN DIVISION 

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

5. 

G. 

2. 

3 2 

4 2 

3.5. 

4.6. 

Place a IO-15 aram samole in the tared weiqh boat and record the aross 
wet weiaht. as G,: 

Remove the samole and weiah boat or crucible from the scale. Slow/v wet 
the sample with distilled water from the saueeze bottle until the sample is 
saturated and water begins to run off into the weiah boat or crucible. 
Careful/v Dour off the excess water or absorb it with a oaper towel without 
removina any of the solid material. 

Re-weiah the sample and weiah boat or crucible and record this as the 
saturated weiaht, GS. 

Drv sample in oven at 105 - 110 dearees C for 24 hours or until a constant 
weiqht is reached. 

Place dried sample in dessicator for 20 minutes. or until cool, and then 
record the aross drv weiqht of the samole DIUS weiah boat, as GD,, 

Coolino periods for aluminum we&h boats may be very short with small 
samDIe sizes. Therfore. use of the desicator may not be required. 
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MORRISON KNUDSEN CORPORATION 
NAVFAC SOUTHERN DtVtStON 

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

5. Collect all used sample material from a single pile lwindrovib after the 
moisture and DH measurements have been finished, and place in a 
disposable sealable plastic bag labeled for disposal back on& that fame pile 
where the samule came from. Do not mix samples from different piles 
iwindrows). 

6.l. Dispose of clean soil baas as solid waste. Disuose of contaminated soil 
bans as contaminated, accordina to U.S. Naw EPD procedures. 

4.5 Calculations 

The followina calculation shall be performed: 

PM - Percent Moisture of Original Sample ([Myw / W,] x 100) 

PMS - Percent Moisture at Saturation ([MS, /S,] x 100) 

PS - Percent Saturation (water holding capacity) ([PM/ PMS] x 100) 

PWHC- Percent of Water Holding Capacity ([M, / M,J x 700) 

M, -Mass of Water in Original Sample (W, - DJ 

M,, - Mass of Water at Saturation (S, - D J 

T, - Tare Weight of Weigh Boat 

G, - Gross Weight of Sample and Weigh Boat 

W, - Net Weight of Sample (G, - TJ 

GS, - Gross Weight of Saturated Sample and Weigh Boat 
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S, - Saturated Weight of Sample (GS, - TJ 

GD, - Gross Dry Weight 

0, - Dry Weight of Sample (GD, - TJ 

PWHC = [G, - GD,) PS=M /W x100 -w--l PS=w,-D,I/IG,-T,) 
(GS, - GD J MS, 1% 6, - 03 / (GS, - TJ 

Calculation sheets shall be maintained in the field laboratorv. 

I psramcter I s+vmbol I Fbmmfa I Rtstrft I 
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OPERATING PROCEDURE: 1.0 
TITLE: MEASUREMENT AND MONITORING OF FIELD PARAMETERS 

4.6 DECONTAMINATION 

Decontaminate moisture weiahina tools upon completion of the moisture 
weiahina event. 

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 fnok&re a level 
measurements: 

250 ml glass beaker 
100 ml graduated cylinder 
stir rod 
scale 
Hach EC1 0 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 disoosable 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 ha&augw push tube/hand 
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mqer as described in Section 4.3. A new sample baq. taq. and label must then be 
used. 

5.4 Measurement Procedure 

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. 

For each cross-section sample *‘,eigh and label a 250 ml glass beaker with the 
sample identification number. R I 

Place approximately 10 grams of the remainder of the cross-section sample into 
the labeled beaker,Q I 

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. 

4. Stir the sample material and distilled water in the beaker with the stir rod for 15 
seconds. g 

5. 

6. 

Allow the sample to sit for one hour to allow the solids to settle. 

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. Allow the reading on the pH meter to stabilize, then record the pH value in the 
field logbook. 

8 2 Thorouqhlv rinse the pH probe with distilled water between sample 
measurements. 

-. 
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5.5 DECONTAMINATION 

Decontaminate the samplinq equipment at the end of samalina each 
windrow. All samplinq eauioment must be decontaminated or dedicated 
and disposable for each windrow samplina event Procedures are identified 
in Field SOP 3.0 of this apoendix. 

Document 
SOP 1 .o 
Measurement And Monitoring Of Field Parameters 

Work Order: 
4324-0009 

Revision: -4 2 
Date: &W&%97 

Modified 
08/14/?27 

Page: 16 of16 -- 



MORRISON KNUDSEN CORPORATION 
NAWAC SOUTHERN DlVlSlON 

_- FIELD STANDARD 
OPERATING PROCEDURE: 2.0 
TITLE: SAMPLE COLLECTION FOR OFF-SITE LABORATORY ANALYSIS 

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 @O-foot minimum) 
dedicated 4 f17 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-l and Figure 1-lA, of this SOP. Cross-section locations willbe measured 
and marked after each time the windrow is turned. The following procedure will be 
used to establish cross-section locations: 

1 2 Document the windrow size Iheiaht. lenath. and width) in the field loabook 
or on the Dailv Process Data Form, alona with the date, time. and windrow 
number. 

3r 2 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 

Sample Collection For Off-Site Laboratory Analysis 
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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. 

3 & Measure the distance between the marker at cross-section A and the marker at 
cross-section D.g 
-1^1  ̂ Divide the measured length by three. Take I , 
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 oross-section C between cross-sections B and D, an equal 
distance from both. Place a pin flag or stahe on top of the pile at this location. 

+ 5. 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 4 inches; and 
cross-sections A and D are each located 5 feet from the ends of the windrow. 

Sample locations 

Six m sample locations will be established at each of the four cross-sections. The 
samDIes will be taken in the followina order: 

1. In-situ readina of Oxvqen. 

2. In-situ readina of TemDerature. 

3. Samole withdrawn for on-site laboratorv analvsis of moisture and 
PH. 

4. Sample withdrawn for off-site laboratorv analvsis. 
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The following procedure will be used to locate the sample locations: 

1. 

2. 

3. 

,,-- 
3.0 

Sample location 1 is located on the longitudinal centerline of the pile at a depth . 
of 3 feet below the top surface. 9 

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. 2 

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. 3 

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 solit spoon and/or hand auser 
measuring tape 
dedicated 4 f17 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 
samole taas 
sample labels 
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m 
coolers 
preservatives 
chain of custodv forms . . 
sealable, disposable plastic baas p 
Wilev Mill 
RifflelsMtter 

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/auuer into and perpendicular to the pile at each 
sample location. Push the tube/auser to the designated depth (3 feet for 
sample location 1, and 2.5 feet for samole locations 2 and 31 or a little 
deeper to insure a complete sample at that depth. m 

2 Remove the material 
between the surface and the desianated depth at each samplina location, 
placing the removed material on top of the pile and next to the cross- 
section location, until the auaer has reached the desianated depth 13 ft for 
sample location 1. and 2.5 feet for sample locations 2 and 3). Careshall be 
taken so as not to collapse the hole or have surface material fall in. 

r 1 
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TABLE l-1 
PROCESS PARAMETER SAMPLING AND ANALYSIS SCHEDULE’ 

Matrix Parameter Frequency Req. Volume 
per sample 

Method 

1. Windrow Explosives Per Table 1 sample per locations 1, a ounces Laboratory 
compost a-2 of Pilot Scale 2,& 3 per cross-section: (swa46 8330) 

Operational Plan Day 67,:: 2+2a 
0, 5,10, 20; 30; 40,60 

2. Windrow TCLP Metals 1 sample per locations 1, a ounces Laboratory 
compost 2,& 3 per cross-section: (SW a46 6010~ 

Day&?% 0 and 60 1311.&7470) 

3. Windrow Total metals of 1 sam:,‘e per locations 1, a ounces Laboratory 
compost barium, cadmium, 2. & 3 per cross-section: (SW 646 6010: 

chromium, 8 lead Day &Vi?8 0 and 60 

4. Windrow TOC 1 sample per locations 1, aounces Laboratory 
compost 2,& 3 per cross-section: (both analyses (EPA 9060) 

Day e;7;ttzt2tt 
0,5,10,20, i0, iO,60 

may be 
performed 

using total a 
5. Windrow TKN 1 sample per locations 1, ounces of soil) Laboratory 

compost 2.8 3 per cross-section: (EPA 351.3) 
Day%:.:: sf26 
0, 5, IO, 20, >O, ‘40,60 

Notes: 
1. Complete sampling and analysis procedures and details for the performance parameters are 
provided in the aDDroved Biofadlii Pilot Scale QAPP. 

3. f Fill the auaer 
with the material at the desianated samplina depth. Remove the atgwf~~ 
tiw&v&& push tube/auqer and extract the material from the augef 
tube/auaer from the appropriate depth location. Place the extracted material 
directly into the appropriate sample container usino a stainless steel spoon or 
SCOOR. 

5.. Place pie&a the remainina sample on top of the pile and next to the 
cross-section location. 
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5 2 

4.6. 

6..z, 

4.0 

Follow the millino and solittina procedures described in Section 4.0 of the 
annroved Pilot Scale QAPP. 

The samples will be taken to the on-site laboratorv for preparation before 
shinment or field analvsis. Follow the sample labelinq. taqainq, 
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. 

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. 

Samnle Preparation 

To maximize the homoueneitv of the samples provided to off-site 
laboratories. the samples will be orocessed in a Wilev mill and then passed 
throucfh a soil samnle snillter. The followins procedure will be used for 
homooenizino samnles to be snlif and sent to off-site laboratories for 
analvsis: 

1 2 Snread each samole on a cookie sheet or similar fray. 

2 L Drv the samples to approximate/v 10 - 15% moisture content (damp). 
Dryins may be done in an oven at femnerafures below 120 dearees 
F, but air dryinu is nreferred in accordance with EPA Method 8330). 
If air drvinq. warming lamns may be used to facilitate drvina, but a 
thermometer should be used to ensure that the temnerafure doe not 
exceed 120 dearees F. Occasional stirina will he/n the samoles to 
drv more auicklv. 

NOTE: A hazard analysis of the Wdev mill, and the manufacturer’s 
instructions. both indicate that the samnles should not be too drv. 
The concern is due to explosive risk and urinder performance 
requirements. On the other hand. if the sample is too wet. if will 
smear and oum un rather than mix oronerlv and thorouohlv. 
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3 2 

4 4 

5 2 

4705.0 

Experience oained during previous testino at UMAD indicates 10 - 
15% moisture to be optimum. 

After drvina. manuallv break-up clods and remove pebbles and 
stones oreater than l/4 inch. 

Pour the sample into the loadinu funnel of the mill. Occasionally the 
mill may cloct and the overator must oentlv oush the material usins a 
wooden dowel. 

After the sample has nased throuuh the mill. collect the material and 
solit the sample usino the riffle/snlitter. if reouired. lf snlittina is not 
required. collect the sample and Dour into the same shinning 
container. 

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. 

435.1 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 
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4725.2 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-fillinq bailer 
beneath the water surface until full. 

2. Retrieve the bailer and fill the approprjate sample containers. Vials for volatile 
organ& analysis (VOA) will be filled first. Avoid creatino 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 labelino, tasaina 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. -. 

Storm/runoff 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 
ponds. If the water level in the retention ponds is too low to sample using a bottom- 
fm bailer, then a sampling device on a stick or rod v will be filled 
dire&q by submerging in the water. # 
3 The sample shall be transferred to 
the appropriate sampling container. At no time will the sampler enter the 
retention ponds. 

A NSWC Crane representative may perform the storm/run-off water samialina. in 
lieu of the above description. based on the IDEM approved NPDES permit 
requirements. 
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1.0 

2.0 

3.0 

.- 

PURPOSE 

This procedure describes the methods which will be used to decontaminate 
large equipment, sampling equipment, and personnel. 

SCOPE 

This procedure applies to the Naval Surface Warfare Center, Crane, Indiana site 
for biofacility pilot scale operations. 

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 the 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 oontaminated 
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 completion 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 trucks potentially contaminated surfaces will 
be performed at the Bioremediation Facility upon completion of excavation and 
soil transport. 

The decontamination activity will begin at the highest point of the affected 
equipment with the decontamination spray being formed in a downward motion. 
This will allow the upper portions of the equipment to remain clean as the lower 
portions are being rinsed. 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 
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equipment, recleaning will be performed until no visual signs of soil remain on 
the equipment exterior. 

3.3 Sample Eauipment, Compost Samplinq Probes, And On-site 
Laboratory Equipment Decontamination 

3.3.1 Sample Eauipment and On-site Laboratorv Eauipment 

Disposable Eauipment 

Dedicated disoosal, one-time use, equipment used for sampling 
water, soil. sediment, air, or comoost media shall be seareqated and 
disposed of as solid or special waste accordinq to U.S. Navv EPD 
procedures. The samplina 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 &s equipment in a bucket or tub for brushinq and an 
Alconox water solution rinse. First. brush the equipment of as 
much solids as possible. Then, rinse the equipment usinq 
brushes and clean, unused aarden sprayers containing a 
solution of Alconox and tap water; wash equipment v 
thorouahly being sure to reach both the inside and outside 
surfaces. 
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2. Rinse &e equipment ti over another bucket or tub with fora 
potable water rinse; the rinse can be performed using clean. 
unused garden sprayers, spray bottles, or squeeze bottles. 

3. If analysis of the material includes metals, Dav 0 and Dav 60 
sampling dates, then rinse the equipment with a solution of 10% 
hitric acid Wheseme over a dedicated bucket or tub that 
e; the equipment should then be 
rinsed with potable water over the same bucket or tub. The 
acid can +‘iJl be contained in go@ spray or squeeze bottles; the 
nitric acid solution ln be obtained from the laboratory. After the 
acid rinse, proceed to Steo 4. 

4. 

If analysis of the material does not include metals, proceed to the 
next step. 

Rinse the equipment with laboratoy reagent grade water in m 
another bucket. t 
v&e&&& This rinse can be performed using spray or squeeze 
bottles the reagent grade water will be supplied by the laboratory. 

Allow the eouioment to air drv or w&e drv with a clean Paner 
towel and store the equipment in &&&ed plastic bags or sheetinq 
to prevent contamination after decontaminating. 

Dmllle”,: 
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Cleaning of on-site laboratory non-disposable equipment will be performed as 
described above except emersion in the decontamination flui’ds may not be 
permissible. Spray bottles of cleaning and rinse fluids will be used. &lj 
decontamination liquids shall be manaaed accordino to U.S. Navv EPD 
procedures. 

3.3.2 Compost Samplino Probe Equipment 

1. Brush or wipe (using disposable paper towels) the probe 
between sampling cross-section locations for a given pile 
lwindrow). Anv soils/compost removed shall be placed back 
onto that pile (windrow). 

2. Prior to the probe being used on the next compost pile 
jwindrow). the following decontamination procedures must be 
followed: 

a. 

b. 

C. 

d. 

e. 

f. 

Remove the Teflon tip from the probe bv loosening the 
screw and sliding out the tip. 

Using a plastic awl poke out anv material clogging the 
oxygen holes. 

Wet a paper towel with potable water and wipe the 
exterior of the probe. 

Wet a second paper towel with a Alconox soap water 
solution and wipe the exterior of the probe. 

Wet a third paper towel with laboratorv Reagent grade 
water and wipe the exterior of the probe. 

Drv with a fourth drv paper towel any excess water from 
the probe. 
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9. Replace the probe tin after makina sure it has been 
cleaned also and secure in olace with the screw. 

h. After the last use for the dav and the eauipment has 
been decontaminated. store the equioment in labeled 
plastic baas to prevent contamination after 
decontaminatinq. 

3.3.3 Measurina Eauipment 

All measudnq sticks will be dedicated to each individual windrow. The 
sticks will have any solids brushed off at the end of measurements for that 
windrow. Anv solid residues shall be placed onto that windrow. The 
measurinq sticks shall be stored adiacent 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 opeiate in LeveG modified Level D PPE 
as described in the SSHP. Boot covers, TyvekTM suits and disposable gloves 
will require no decontamination, and will be disnosed of accordina 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 Penonnel Decontamination At The Excavation Site 

Personnel will be required to pass through a decontamination area before exiting 
the EZ. The personnel decontamination area will be located in the CRZ 
adjacent to the EZ. The area will include, as required, a protective clothing 
removal area and container, respirator removal area and containers, storage for 
clean personnel protection equipment and clothing, and wash station supplies 
for hands and face. 

All contaminated personal protective equipment and clothing shall be properly 
disposed of or cleaned and inspected for reuse. 

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 accordina to U.S. Navv 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 inthe this Operational Plan. 

Decontamination of Equipment and Personnel 
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3.7 Decontamination Of The Compost Buildings And Larqer Equipment 

At completion of the Pilot Scale Operation, the Bioremediation Facility compost 
buildings and larger 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 
compost buildings. The building surfaces and larqei 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 buildinqs will 
begin after the Fauipment is clean and will start at the interior roof surface 
and work downward from the steel membo, 5, 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. 

Decontamination of Equipment and Personnel 
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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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FIELD STANDARD 
OPERATING PROCEDURE: 4.0 
TITLE: AMENDMENT PROPORTIONING AND MIXING 

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 rnmbine 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. 

Document: 
SOP 4.0 
Amendment Proportioning And Ming 

Work Order: 
4324-0009 

Moditied 
08/14/97 

Page: -- 1 of 65 



@ 
MORRISON KNUDSEN CORPORATION 

l NAVFAC SOUTHERN DIVISION 

FIELD STANDARD 
OPERATING PROCEDURE: 4.0 
TITLE: AMENDMENT PROPORTIONING AND MIXING 

4.0 SAFETY AND HEALTH PRECAUTIONS AND CONTROLS 

1. 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. 

2. Maintain clear distance of approximately 15 feet and wear high visibility 
vest when working erotmd & moving machinery path. Stay in 
equipment operators line-of-sight. 

3. Ensure all rotating equipment guards are in place and functional prior to 
equipment operation. 

4. 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 

The amendment mixtures will normal& be aenerated within the same work 
dav that the soil addition is performed. However. the amendment mixtures 
may be aenerated no more than two davs in advance of the soil addition. 

Each pilot scale recipe will consist of anproximately 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 approximate 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). 
Four or more batches mav be reauired when mixina hiqh volumes of alfalfa 
or straw. Exoerience has shown that aproximatelv 8 cubic vards of baled 
alfalfa or straw is the maximum mixable volume for one batch. 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 P volume is added. 
Record the volume and 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. 
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4. 

5. 

Press the [NET/GROSS] key to select NET mode. 

Load the second amendment in a similar fashion until the scales register 
the desired m+eigH volume of that amendment has been added. Record 
the actual volume and 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 cornposting 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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FIELD STANDARD 
OPERATING PROCEDURE: 5.0 
TITLE: LOADING OF AMENDMENTS INTO WtNDROWS 

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 
cornposting buildings and load the blends into a windrow configuration for pilot 
scale testing: 

3.1 Farm Tractor 

The Farm Tractor is a John Deere 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 
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maximum height of 7 feet. 

4.0 SAFETY AND HEALTH PRECAUTIONS AND CONTROLS 

1. 

2. 

3. 

4. 

5. 

Use Modified Level D PPE including disposable dust masks when off 
loading, grinding, and loading amendments. 

-Bearing protection is required within 15 feet of 
oneratincr esuiDment. > 

Maintain clear distance of approximately 15 feet and wear high visibility 
vest when working m moving machinery path. Stay in equipment 
operators line-of-sight. 

Ensure all rotating equipment guards are in place and functional prior to 
equipment operation. 

-. 
Bseqpge Lock out and taq out power to the PTO when removing any 
remaining material from the grinder/mixer using a broom or brush. At no 
time should a person reach into the bin or enter the bin of the 
grinder/mixer unless the unit is dis~~3& locked out and taqoed out 
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 
or more +5e&+a& batches as described in SOP 4.0. 
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5.1 Building Windrow 

The amendment portion of the windrows will be constructed as follows: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Transport the first batch of amendment blend from amendment storage 
area to the composting building via the tractor pulled grinder/mixer. 

Position the grinder/mixer in the bui!ding 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. 

Continue discharging and begin traveling forward as the pile builds to a 
height of six feet to maintain a long row of this height. 

Once the first batch is unloaded, return to the amendment storage area 
for the second batch. 

Discharge the second batch, starting where the first left off, until about 213 
of the batch has been placed yielding a windrow about 20 to 25 feet long. 

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. 

Once the second batch is unloaded, return to the amendment storage 
area for the third batch. 

Discharge the third batch, starting where the second left off, finishing the 
second overlapping pile. 

,- Document: 
SOP 5.0 
Loading Of Amendments Into Windrows 

Work Order: 
4324-0009 

Revision: + 2 
Date: QSB6/97 

Modified 
08mfQ7 

Page: -- 3 of 4 



MORRISON KNUDSEN CORPORATION 
N,,“FAC SOUTHERN DIVISION 

FIELD STANDARD 
OPERATING PROCEDURE: 5.0 
TITLE: LOADING OF AMENDMENTS INTO WINDROWS 

9. Remove any remaining material from the grinder/mixer using a broom or 
brush. 

10. Repeat steps 1 through 9 for remaining recipes. 

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 teet 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 s&+&id skid steer loader as well as manual shovels and 
brooms. 
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FIELD STANDARD 
OPERATING PROCEDURE: 6.0 
TITLE: TRANSPORT AND LOADING SOIL INTO WINDROWS 

1.0 PURPOSE 

This procedure describes the methods which will be used to fransport soil to the 
composting facility and load the soil into windrows 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 soil to the composting 
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 46 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. 

4.0 SAFETY AND HEALTH PRECAUTIONS AND CONTROLS 

1. Follow explosives handlina procedures as required bv U.S. Navv. 
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2. Use tet&-C modified Level D PPE when off-loading contaminated soils 
into windrows and Modified Level D for set-up and preparation tasks 
associated with off-loading. 

-Hearing protection here mav be reauired based on 
results of sound level surveys. 

3. Maintain clear distance of approximately 15 feet and wear high visibility 
vest when working around moving machinery. Stay in equipment 
operators line-of-sight. 

4. Ensure all rotating enuipment 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 &&ed 
sand 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+ _E 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 .I 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. f . 
3 The empty weight of the 
tractor-trailer rig is 16.3 tons. Loaded with m&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 
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 
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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 eveti though the 
equipment will not be contaminated at that time. 

Screened soil may be transported and stockpiled in one of the buildinas at 
the Bioremediation Facilitv. if necessary. Stockpiled soil will be covered to 
prevent dust from emminatina. 

5.2 Loading Soil into Windrows 

The general sequence of activii;..; for loading soil into the windrows is as 
follows: 

1. The semi-tractor trailer rig loaded with soil arrives at the composting 
facility and the volume and weight of soil is recorded on the Record of 
Recipe form /Field SOP 4.0. p in Aopendix G), 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. 

2. The dump conveyor is connected to the rear of the trailer via two swivel 
hooks and latches. 

3. The semi-tractor trailer enters the compost building pulling the dump 
conveyor. 

4. Once positioned to the left of the first amendment pile, the engine of 
the dump conveyor will be started. 

5. Next the bottom flap at the rear of the trailer will be opened toa 
minimum of m six inches. 

6. 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 
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7. 

8. 

9. 

IO. 

11. 

12. 

13. 

14. 

and causing a dump conveyor overload. The speed of the dump 
conveyor should always be slightly faster than the trailer discharge 
conveyor. 

As the soil begins to pile up about two feet above the top of the 
amendments, the tractor-trailer will be driven forward at a slow rate of 
speed such that a uniform two feet high pile of soil is maintained until the 
trailer is emptied. 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 adrusted t 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 prior to exitinq 
the facility. 

The tractor-trailer will return to the excavation site orstockble area for 
another load of soil. 

This process will be repeated until all windrows have been loaded with 
soil. 

Drawings P-102 and P-103 in Appendix C of this Pilot Scale Operational Plan 
provide the travel path for loading soil into the windrows. 

-. 
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TITLE: SOIL SCREENING OPERATION 

1 .O PURPOSE 

This procedure describes the operations related to using the soil screener at the 
excavation site. 

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 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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3.4 Stacking Conveyor 

The stacking conveyor is a trough belt conveyor which is used to convey the 
screened material from the discharge of the screener to the live-bottom trailer. 

3.3 Center Pivot Loader 

The rubber tired loader is a Catepillar 966F and is used for movina laraer 
quantities of material. oarticularv when loadina trucks. 

4.0 SAFETY AND HEALTH PRECX!JTIONS AND CONTROLS 

1. 

2. 

Follow explosives Handlina Procedures as required bv U.S. Navy. 

Use &vet% modified Level D PPE per the Site Safety and Health Plan 
(SSHP). Personnel shall avoid direct contact with contaminated soil as 
much as possible. - 

-Bearing protection here is reauired wifhin 15 feet 
of ooerafina eauipment. p 

3. Maintain clear distance of approximately 15 feet and wear high vrstbtltty 
vest when working arotmde moving machinery m. Stay in 
equipment operators line-of-sight. Ensure back-up alarms are operational 
on equipment. 

4. Ensure all rotating and conveyer equipment guards are in place and 
functional prior to equipment operation. 

5. Ensure Screener is operated on level ground and is properly locked and 
stabilized in position. 

6. Know location of emergency stop switch on Screener control panel. 

7. Shut-down Screener and remove key prior to refueling and servicing. 
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8. Ensure trailer brakes are locked on Semi-Tractor and Live-Bottom Trailer 
prior to loading. 

5.0 PROCEDURE 

5.1 Placement 

Placement of the screener unit will be per the Excavatiorl Plan. 

5.2 Screener Start-up 

5.2.1 Si&tino Enaine 

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 Positionina The Convevor 

After the engine has warmed up, the fines conveyor can be moved into 
position. 

1. Remove the transport lock. 

Document: 
SOP 7.0 
Soil Screening Operation 

Work Order: 
4324-0009 

Revision: 1 
Date: 06MBZ 

Moditied 
08/14/97 

Page: 3 Of 5 



MORRISON KNUDSEN CORPORATION 
NAWAC SOUTHERN DIVISION 

-- 
FIELD STANDARD 
OPERATING PROCEDURE: 7.0 
TITLE: SOIL SCREENING OPERATION 

2. Make sure the area under the conveyor is clear of obstructions or 
bystanders. 

3. Lower and extend the conveyor using the fine conveyor cylinder 
switch on the control panel. 

4. Insert locking pins in side frame, 

5.2.3 Startino 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. 
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4. Operate the prescreen whenever necessary to remove large material from 
the top. Make sure no one is standing in the dump area before operating 
the prescreen. 

5.4 Product Handling to Truck 

Screened material will be conveyed from the screener unit directly into the 
tractor trailer bed via the stacking conveyor and/or bv the center aivot loader. 

5.5 Rejected Material 

Rejected material from the scre’:Ang process will be discharged into a lined 
pile. The material will be segregated into separate lined piles based on material 
type, i.e., wood waste, rocks, and other. 
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TITLE: WINDROW TURNING AND MOISTURE ADDITION 

1.0 

2.0 

3.0 

PURPOSE 

This procedure describes the methods which will be used to turn pilot scale 
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 pi!ot 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 288 #0J 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 +#%I z 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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4.0 SAFETY AND HEALTH PRECAUTIONS AND CONTROLS 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Follow explosives handlina mocedures as reauired by the U.S. Navv. 

Use ~x?v&-C modified Level D 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 vrsrbrlrty 
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, 

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 

--. 
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will inhibit microbial movement and nutrient availability, however too much 
moisture will till the void spaces needed for proper aeration which is essential for 
aerobic microbial growth. 

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 
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process, using a hose with a flow meter and spray nozzle connected 
to the buildings potable water source, or usinq a hose and spray 
nozzle connected to the trailer mounted calibrated.tank and pump.. 
No more than 388 JOJ gallons, durina hot weather. and 250 aallons 
during averaoe/cool weather, will be added to a single windrow prior to 
taking additional moisture readings. Water will be added as follows: 

Using the Windrow Turner 

1. The 600 gallon Poly tank on the windrow machine e 
m Is marked in 50 gallon increments. 

2. 

3. 

4. 

5. 

6. 

Start with water level :̂1CI-- at 
predetermined level Isuqaested at 300 aallons). 

Engage spray nozzles at the start of windrow turning. 

Each pass with the windrow machine will add approximately 30 to 
&3 50 gallons of water. 

Monitor level of water in tank to assure no more than #Fe-&& 
(%@&wx@ the desired amount is added to the windrow. 

Two or three passes may be required to add the desired amount of 
moisture. 

S.Z, Record amount of water added on the Windrow Process Data - 
Daily Log found in Appendix D of the this Pilot Scale Operation 
Plan. 

Usino the Trailer Mounted 1,100 aallon Tank and Puma, 

1 -2 The 1.100 aallon trailer mounted DOIV tank is marked in 100 
gallon increments. 
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Start with a water level at a predetermined level. 

Add water to the windrows usins the hose dnd spray nozzle 
attached to the trailer mounted puma. Sprav the windrow with 
an even liqht spray. 

Monitor the level of water in the tank to assure no more than 
the desired amount is added to the windrow. 

lf lame quantities of water are reauired (200 aallons or more) 
one-half of the water may be apolied before the first windrow 
turninq Dass and the one-half after. The windrow will be 
turned after each water application. 

Record the amount of water added on the Windrow Process 
Data Daily Los. 

Usina the Building Potable Water Source 

1 2 Add water to the windrow usina the hose and spray nozzle 
connected to the buildina potable water source. An in-line 
flow meter will be used to monitor the volume of water added. 

2 2 Sorav the windrow with an even liaht shower distributing the 
water the entire lenath of the windrow on all sides. 

3 2 Monitor the flow meter to assure no more than the desired 
amount is added to the windrow. 

4 2 Record the amount of water added on the Windrow Process 
Data Daily Lou. 
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TITLE: TIME INTEGRATED INDUSTRIAL HYGIENE AIR SAMPUNG 

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 4324-660 under purchase order 
2F64324-2763. 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 calibration 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 MKfield 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, 270040 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, Gillabratdr 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 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 composting 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.&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 

Bioaerosol samples will be collected in accordance with the guidance presented 
in the American Industrial Hygiene Association (AIHA), Field Guide for the 
Determination of Biological Contaminants in Environmental Samples (AIHA, 
1996). 

The airflow for the sampling unit will be er(irrsted to 28.3 Umin and verified using 
a factory calibrated electronic bubble-tube calibrator with a capacity to 30 Umin. 
Prior to calibration, the temperature, pressure, and relative humidity will be 
recorded on a calibration 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 (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. 

Prior to sampling, each plate will be labeled to specify stage, location, and 
sampling time. Afler 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. Afler 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 IO31 m3, the 
recommended Andersen two-stage sampling time is 17.7 minutes. Based on 
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data reviewed from IH sampling at other types of composting facilities, 
concentrations of bioaerosols in air could be approximately lo’/ 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 controi 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 (Q,) data will be obtained and 
the data recorded on the calibration log sheet. 0, will be checked to make 
sure its value is within 10% of Q,,e. The average flow rate (Q,) 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 780 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) 

u Sample Analvsis 

A separate growth media as described in the Material section for both respirable 
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and non-respirable fractions will be used for each of the following constituents 
and analyzed accordingly: 

1. Total bacteria (total plate count), subculture from bacteria plate for Ecoli 
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 ~8 hours f 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.rwli 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 Ecoli 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/j 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). 
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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 (cfulm”) as 
calculated in the following equation: 

Bioaerosol concentration (cfu/m3 ) = Number of colonies counted 
Vol. of air sampled in m3 

&lJ Data Analvsis 

The laboratory will report quantitative laboratory analysis for each sample in raw 
data (as total cr:rnt) and cfulm’. The laboratory will report qualitative laboratory 
analysis results for each sample by idenrrlying 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 I the maximally exposed 
individual. &#&#a&~ 

At the wmposting facility, six personal samples of full shift duration, or split shift 
if necessary, will be obtained from the P . 
t maximally exposed individual during . . 
the wmposting process. g 

Four to six area samples inside of the cornposting structure during active 
wmposting 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 
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mat approximately 1.5 m above the floor. Area samples 
should be biased by representing the worst-case exposure. m 

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. 

w 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 Umin and verified using a factory calibrated 
electronic bubble-tube calibrator with a capacity to 4 Umin. If split shift samples 
of four hour duration are obtained, the pump will be adjusted to 1 .O Umin. 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 Llmin. 

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 
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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. Afler a specified time, the pump will be turned “OFF” and stop time 
recorded. Afler sampling, the sampling train will be removed from the worker and 
the post-sampling calibration flow rate (Q,) 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 (Q,) will be calculated based 
on the average of the pre- and pnst- 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 (a,), 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 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 Analysis 

At the laboratory, the samples will be analyzed per USEPA Method 8330 
(USEPA SW846, 1994) using a Hewlet Packard 104OA UV-VIS Diode Array 
High Pressure Liquid Chromatography (HPLC) detector system providing a scan 
for specific analytes and isomers including HMX, RDX, TNT, 1,3-DNB, TNB, and 
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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 MPLC. The area of 
the peaks of the unknown sample will be compared to standard injections. 
Desorption efficiency (DE), expressed in percent, will be calculated by the 
analytical laboratory and factored in to determine the mass of analyte on the 
OVS Tube sections. The concentration (C), of analyte in the air volume sampled 
(V) in L will be calculated from the following equation: 

C (mg/m3) = (& (ma) + W, (ma) - B, (ma)1 X 1 O3 
v (L) 

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, 5 W/IO, 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 
(GCITEAIEAP), 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 Analysis 

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 shifl duration from 
two of the laborers. f 

0oc”ment: 

SOP 10.0 
Time Integrated industrial Hygiene Air Sampling 

Work Order: I Rmuifinn. .a , I 
4324-0009 II._. 

I ! 



MORRISON KNUDSEN CORPORATION 
NNFLC SOUTHERN DRllSlON 

FIELD STANDARD 
OPERATING PROCEDURE: 10.0 
TITLE: TIME INTEGRATED INDUSTRlAL HYGIENE AIR SAMPLING 

t Estimate 8 3 samples for analysis (6 
2 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 Umin and verified using a factory calibrated 
electronic bubble-tube calibrator with a capacity to 4 Umin. If split shift samples 
of four hour duration are obtained, the pump will be adjusted to 3.0 Umin. 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 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 Umin or 3.0 Umin depending on the sample duration, 

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. 

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. 

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 (Q,) data obtained and the data 
recorded on the calibration log sheet. Q,* will be checked to make sure its 
value is within IO?& of Q,. The average flow rate (Q,) 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 (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 
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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 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 cassette inserted into the filter cassette holder, 
followed by removal of the cassette without activating the sampling pump. 

4.3.2 SamDIe 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/m3) = IWs (ma) - W, Ima)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 
W, = 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 Analvsis 

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 p 
v 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 pat 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. 

u 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 Umin. 

a. NIOSH 1500 - volume of 4 L, flowrate of 5 0.20 Umin based on n- 
hexane. 

b. NIOSH 1501 - volume of 30 L, flowrate of i: 0.20 Umin based on 
benzene. 
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C. NIOSH 1003 - volume of 60-70 L, flowrate approximately 0.14 
L/mm. 

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 (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. 

The tube holder containing a labeled sorbent tube will be positioned vertically 
f 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 (Q,) 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 (Q,) 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 (Q,), where standard temperature 
and pressure equal 25” C (298 Kelvin (K)) and 760 mm Hg (Pressure (P), 
respectively. QM is calculated from the following equation and the value 
recorded on the calibration log sheet: 

Q, = Q., x (298/l) 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- 
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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 sorbent tube inserted into the tube holder, 
followed by removal of the sorbent tube without activating the sampling pump. 

4.4.2 Sample Analvsis 

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,(ma)l X IO3 
v (L) 

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, > W(10, 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 
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on results of all time-integrated industrial hygiene sampling results and recommended 
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 
N ‘he and Location of Calibration: 

C alibmtion Conducted By: 

C alibration hstmmcnt (TypuManufachtWModel): 

A jr Sampling Pump (TypeOvianufacturcriModel): 

C :ollection Medium In Line: 

A “C Air Pressure: 

Date Calibration Conducted: 

Calibrator Volume: 

mm Hg Relative Humidity: 

( calibration Notes: 
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Attachment 2. Field Monitoring Data Form: Integrated Monitoring for Particulates, Gases, Vapors, or 
Bioaerosols 

Facilii Name and Location: 

Monitoring Conducted By and Date: 

Monitoring Instrument (TypelManufacturerlModel): 

Air Temperature T Air Pressure: 

ersonnc or 

Contaminant Sampled: 

Collection Media: 

mm Hg Relative Humidity: 

Field Notes: 
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1.0 PURPOSE 

This procedure describes the methods which will be used to measure bacteria in 
windrowed soil. 

2.0 ESTABLISH SAMPLING AND MONITORING LOCATIQNS 

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 aerobic heferofronhic - 
bacteria types and counts using the attached procedure. The microbial 
enumeration procedures for nolvnuclear aromatic hvdrocarbons [PAUs). volatile 
omanic aromatic compounds WOAsk specific hvdrocarbons and oil dearaders 
will not be iperformed as fhev are not expected to be present in the soils used in 
the compostino process for the Pilot Scale Test. 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. 

Document: 
SOP 12.0 

Measurement and Monitoring of Field Parameters 

Work Order: 
4324-009 

Revision: i 
Date: E6+t%?s 
Modi$id 08/14/97 
Page: lofl 
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QAPP APPENDIX 

SECTION 1 .O 
SCOPE AND OBJECTIVES 

1.1 INTRODUCTION 

This QAPP Appendix presents the objectives, tasks, and QNQC 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. 

i.2 PROCESS MONITORING TASKS AND OBJECTIVES 

1.2.1 Process Monitoring Tasks 

During the Pilot Scale study, fieid procr s 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. 

TABLE l-l 
PROCESS MONITORING DATA - 

I 
COLLECTION TASKS 

II 
TASK DATA COLLECTED DATA USE DATWLITY 11 

Oxygen level monitoring oxygen, % 

Temperature temperature. “C monitor the 
Monitoring effectiveness and 

Moisture Level moisture, % MWHC 
progress of the 

Monitoring 
compost cycle 

pH Level Monitoring PH I 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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Oxvqen 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 
cornposting 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 Monitoring 

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 1-2. 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=O-22~%inl% 
increments 

Temperature hand-held compost temperature range = 0 to 93°C in 10 
probe increments 010 - 200” Fin 1” 

increments 

Moisture Level sample weighing 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 ZEASUREMENT 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 l-3 v below: 

TABLE l-3 
PROCESS MONITORING MEASUREMENT AND SAMPLING SCHEDULE 

PARAMETER SAMPLING/ 
ANALYTlCAL 

METHOD 

NUMBER OF VOLUME SAMPLING 
SAMPLES PER REQUIRED PER SCHEDULE 

SAMPLING SAMPLE 
EVENT 

Wgen 

Temperature 

Woisture Level 

Field SOP 1 .O 

Field SOP 1 .O 

Field SOP 1 .O 

6 per cross- in sAu Daily 
section (24 total) measurement 

6 per cross in situ Daily 
section (24 total) measurement 

3 per cross ifnIb- Three times per 
section (12 total) measurement week and after 

m moisture added 
desianated in to any Dile 
Field SOP 

PH Field SOP 1 .O 1 per cross 
section (4 total) 

imitttw 
measurement 
on samDIe left 
from moisture 
samDlinq 

Once per week 
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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 33 24 or fewer samples or measurements to 
qualitatively evaluate precision. If duiplicates are over 1% different, then.2 
duD/icates shall be taken per event. t 

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. 

FIELD DUPLICATES 

3.2 WQC MEASUREMENTS AND SAMPLES 

QA/QC 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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P 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 contammation 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 
l transported to a wastewater treatment facility at 
Rockeye or Mine Fill A or disposed accordino to Naw EPD procedures, as 
described in Section 4.7 of the approved Pilot Scale QAPP. 

Eauipment rinsate blanks will be collected to ensure that samplino equipment is 
clean and that the potential for cross-contamination has been minimized or 
prevented. Rinsate blanks will be collected from the final mauemf deionized 
orWe water rinse used in sample equipment decontamination as described in 
Section 4.6 of the approved Pilot Scale QAPP. 

Decontamination of samplina probes is addressed in Appendix D of this 
Operational Plan. 

Decontamination of samplino 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 
CUSTODYPROCEDURES 

4.1 FIELD CUSTODY PROCEDURES 

4.1 .I Field Documentation 

All field data will be recorded in bound field logbooks or on the Dailv Process Data 
Forms described in the SOPS. Entries will be described in as much detail as 
possible. f 
< 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 s samples will be identified using the #/owing format described in 
Section 5.1 of the amwoved Pilot Scale QAPP. 

.- 

8-l r. -_ 
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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 

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-l 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. Note that Oxvuen criteria varies sianificantlv due to the wide varietv of 
material consistencv and instrument readouts in 1” increments. Duplicate 
readinas shall be watched. 

II TABLE 6-l 
DATA ACCEPTANCE CRITERIA AND SUGGESTED CORRECTIVE ACTION 

MEASUREMENT I ACCEPTABLERPD CORRECTIVE ACTION 
I 

II- I x96 I- 
II Temperature 10% . check instrument calibration 

. verifv adherence to Field SOP 

Moisture Level 

PH 

20% 

15% 

‘verify adherence to Field SOP 

* check instrument calibration 
* verh’y adherence to Field SOP 
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6.3 DATA VALIDATION 

Validation of field measurement data will consist of checking for transcription errors 
and reviewing field log books. 

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 of-the this 
Pilot Scale Operational Plan. 

-, 

1 
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IWindrow Process Data - Daily Log 

by: KM Phillips 

Duplicates 11 1 1 1 1 1 11 

scription of Windrow: 

Oxygen/temperature monitor calibration: Pre: %; OC. post: %; a c. 
I 

Comments: 



LMDFR ILS 
Laboratory Moi.+.ye Data Form 

T, G, W, I GS, s, I GD, D, PM I PMS 1 PS I PWHC I 

I ICI #DIV/O! ) #DIV/OI 1 #DIV/O! 1 #DIV/O! 1 
I I I I I 

--, .. 

3 

Pre 

post 

4 

Pre 
post 

2 

Pre 
post 

3 

Pre 

post 

2 

Pre 

post 

I n,,n I I I I -I I -I I -I -1 - 

III B I I I - I I - I I -I -I - 

c #DtV/O! #DIV/O! 

D #DIV/O! #DIV/O! 

DUP #DIV/O! #DIV/O! 

#D&‘/O! #DIV/O! 

#DIV/O! #DIV/O! 

#DIV/O! #DIV/O! 

Pre 
post 



‘Y 

LMDFRMT.XLS 

T1 
G, 
W 
GS, 
Sl 

GDf 
D, 

WV1 
MS1 
PM 

PMS 
PS 

Laboratory Moisture Data Form Definitions 

Tare weight of weigh boat. 

Gross weight of sample and weigh boat. 

Net weight of sample. (G, - T,) 

Gross weight of saturated sample and weigh boat. 

Saturated weight of sample. (GS, - T,) 

Gross dry weight. 

Dry weight of sample. (GD, - T,) 

Mass of water in original sample. (W, - D,) 

Mass of water at saturation. (S, - D,) 

Percent moisture of original sample. ([M&W,] x 100) 

Percent moisture at saturation. ([Ms,/S,] x 100) 
Percent saturation. ([PMIPMS] x 100) 

PWHC Percent water holding capacity. ([Mw,/Ms,] x 100) 

Sheet 2 
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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: 

. 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 

l 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 remediaiion 
activities performed for Southern Division. This consistency will be accomplished through 
the application of the Three Phases of Control 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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