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1.1.0 SITE DESlCRIPTION 

1.1.1 !3&KGROUND. To fulfill the Corrective Action Requirements 
(CAR) of the Federal Portion of the Final RCRA Storage Permit, Naval Weapons 
Support Center (NWSCC), Crane, Indiana is evaluating its hazardous waste 
management practices at its past and present disposal sites. This RCRA 
Facility Investigation (RFI) Phase II Soils and Groundwater Study will be 
conducted at an area known as the Mustard Gas Burial Grounds (MGBG). The US 
Army Corps of Engineers’ (USACE), Waterways Experiment Station (USACEWES) will 
be conducting the study. An Initial Assessment Study (IAS) was performed in 
1981 and published in 1983 by Naval Energy and Environmental Support Activity 
(NEESA). The IAS is .the first phase of the Navy Assessment and Control of 
Installation Pollutants. (NACIP) program. The NACIP program intent was to 
evaluate pollution problems at naval facilities. With the passage of the 
Superfund Amendments and Reauthorization Act (SARA) the NACIP program changed 
character and became the Navy Installation Restoration Program (IRP). This 
RF1 Phase II Soils Study and Phase III Groundwater Study is the response to 
the CAR included in the RCRA permit. The studies are performed under the IRP 
procedures. 

1.1.2 LWATION. NWSCC is a Navy facility located in Martin 
County Indiana. NWSCCcovers approximately 62,463 acres (approximately 100 
square miles). The MGBG site occupies approximately 2 acres. The MGBG is 
located in the SW l/4 of section 24, T4N, R4W (Lat 38 45' 55” ,Long 86 48' 
32"). NWSCC’s location, and the site location is shown in Figure 1.1.2a. The 
area is in a remote portion of the facility. The countryside around this part 
of the facility is rural in nature with few private residences (Figure 
1.1.2b). The site is accessed using Crane Road H-251 off of Crane Road H-161 
(Figure 1.1.2~). This area is located on a ridge crest in a heavily forested 
portion of the facility. The topographical setting of the site is shown on 
Figure 1.1.2~. The site is fenced and marked with signs which explain the 
site’s hazards. 

1.1.3 SITE HISTORY. The MGBG was used between the end of World War 
II and 1956 for di=~sal of mustard munitions and other items. Several burial 
sites were marked or remarked in 1955 and 1956 with signs detailing the 
contents, or in some cases, the authority under which burial was performed. 
However, the signs gave little indication of the number of items actually 
buried (Appendix F). Three hazards are considered to have existed at the 
site. These hazards include chemical weapons, radioactive material, and waste 
chemicals. The disiposed material was considered unfit and hazardous for 
transportation. In March 1973 a chemical survey was conducted by the 
Department of Defense Explosive Safety Board. It was the board’s 
recommendations that all materials be excavated from the site and that the 
site be certified saf’e. 
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Figure 1.1.2~ Aerial photograph of the Mustard Gas Burial Ground. 
Approximate Scale 1" = 4700' 
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Quantities of radioactive waste material (Thorium Nitrate) and chemical 
weapons were buried az the site in the mid 1950's. The radioactive material 
Thorium Nitrate (Thorium-232) and rare earth metals were used in the 
experimental manufacture of illuminating candles. Aerial chemical bombs were 
buried at the site. These bombs were Mustard Gas (2,2 Dichloro-diethylsulfide) 
weapons. The origin and nationality of these weapons is <in doubt. These 
bombs were supposedl:y drained and decontaminated before burial. The disposal 
of various laboratory chemicals at the site is documented. 

An effort was made to exhume the weapons in 1974 (Appendix F). Large 
metal targets were located using a magnetic survey device. During the 
excavation effort, 10 bombs, quantities of Thorium Nitrate, and illumination 
devices were uncovered. Three of these devices contained chemical agents. 
The effort was halted at that point. The bombs and radioactive materials were 
secured and placed i,n a nearby bunker in March 1976. The radioactive 
material, seven 55 gallon drums of soil, Thorium Nitrate, illumination 
devices, and other de’oris, removed during the excavation effort, was shipped 
to a Nuclear Regulatsory Commission (NRC) permitted disposal site in Barnwell, 
South Carolina for disposal. Three additional locations of thorium nitrate 
burial were identified in the MGBG site during 1980 (Figure 1.1.3). On 15 
September 1980, the Naval Sea Systems Command (NAVSEASYSCOM) approved 
operation plans to exhume the three sites. Operations continued through 24 
September 1980. This effort was designed to properly dispose of the known 
mater ial, to rid the area of any chemical warfare weapons, and to return the 
land to its original condition. An expanded magnetometer survey was done 
using a Varian Surface Ordnance Locator. Additional possible burial sites 
were located. The original 10 bombs were dismantled, decontaminated, 
neutralized, and prepared for transport and disposal. Additional anomalies 
were investigated. Six additional empty bombs, one mustard gas identification 
kit, a quantity of Thorium Nitrate, and illumination candle debris were found 
and processed. The other anomalies were determined to be benign. The drums 
of illuminating devices and Thorium Nitrate contaminated soil collected in the 
original 1973 effort were removed from the site. The soil, both in the spoil 
piles and the excavation walls were searched for contaminated soil. The 
waste was sent to an approved facility. Based on the analysis of soil samples 
performed at NWSCC and verified by health physicists at the Radiological 
Affairs Support Office (RASO) of the NEESA, the thorium nitrate disposal sites 
identified in Figure 1.1.3A and Figure 1.1.3B were released for radiologically 
unrestricted use (IAS, NWSCC, May, 1983). 
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A groundwater moni. tor ing effort was started in 1981. Five monitoring 
wells were installed and sampled. Chemical contamination was detected. The 
detection level was set at 50 ppb. Twelve additional wells were installed. A 
north-northwest trending plume was detected. The groundwater movement mimics 
the land surface. The plume is moving in the same general direction as the 
groundwater flow. An additional 10 wells installed in 1983 were to determine 
the lateral extent of the groundwater pollution. The total number of 
groundwater monitoring wells at the site is 27. No groundwater monitoring has 
occurred since 1986. The source of the chemical contamination is unknown. 

1.1.4 SITIS HYDROGEOLOGY. The MGBG is located on a northwesterly 
trending ridge . Thesoil overburden is made up of 2 to 15 feet of clay, sand, 
and gravel. The soil character varies horizontally and vertically. The 
bedrock is interbedded sandstone, shale, discontinuous beds of limestone, .and 
coal of the Mansfield Formation, Raccoon Creek Group (Figures 1.1.4a and 
1.1.4d) (Dunbar, 1981+). The Mansfield Formation is composed of predominately 
interbedded sandstone, shale, and scattered coal seams and is more than 1 loft 
thick at the MGBG. The sandstone ranges from various shades of brown, to 
white or buff, to light and dark grey. The sandstone is fine to very fine- 
grained and contains lenses and thin beds of shale and siltstone. Shale 
occurrence in the formation increases with a color change to a darker grey. 
Several seams of bituminous coal are encountered beneath the MGBG and are 
brownish black to black, soft, blocky in appearance, and contain less than 1 
percent oxidized sulfides, particularly pyrite. 

The area’s water table is in open communication with the shallow bedrock 
aquifer system. The depth to the groundwater in past studies was found to 
range from 5 feet to 40 feet below the ground surface (Figure 1.1.4d). The 
depth to the surfalze of the groundwater table is relatively uniform. 
Fluctuations in the groundwater monitoring data of greater then 2 feet are 
unusual. The area is a groundwater recharge area. The groundwater flow is 
expected to have a strong vertical component. Surface topography (Figure 
1.1.2b) strongly effects the groundwater flow gradient. Contaminants moving 
in the groundwater frc3m the MGBG are likely to be present at deeper subsurface 
depths . Surface drainage is into Goldsberry Hollow and Boggs Creek. 

1.2.0 STUDY HISTORY 

1.2.1 !?JEVIOUS INVESTIGATIONS. Various non-intrusive 
magnetometer studies have been carried out at the site. The intent of those 
studies was to locate chemical and radioactive burial sites. Two excavation 
and removal efforts have been completed there. Three related groundwater 
investigative projects have been completed. They were reported in Dunbar 
reports 1982, 1983 and 1984. Groundwater contamination, primarily chlorinated 
solvents, has been detected in the upper most aquifer of the MGBG. The 
groundwater flow pattern of the area has been determined. The existence of 
groundwater contamination has been confirmed. The detected groundwater 
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pollutants are : 1,2-Dichloromethane, 1,1,2-Trichlorethane, l,l,l- 
Trichlorethane, 1,1,2,2-Tetrachloroethane, Bromoform, Dibromochloromethane, 
Tetrachloroethene, Trichloroethene, and Trichloroethylene (Dunbar, 1984). The 
source or sources 3f pollution, its chemical and physical character, and its 
lateral extent is undefined (Appendix C). 

1.2.2 RIEGULATORY STATUS. Under RCRA as amended by Hazardous and 
Solid Waste Amendments (HSWA), a hazardous waste treatment, storage, and 
disposal facility -nust be permitted by the Environmental Protection Agency 
(EPA). In 1989 NWSCC was issued a Storage Operating Permit. The facility was 
required to complete a RFI. The MGBG was named as a Solid Waste Management 
Unit (SWMU). CARS wlere negotiated between the Navy and the USEPA Region V. 
As part of the CAR, NWSCC is to conduct a RF1 at its SWMUs. Surface and 
shallow subsurface soil investigations are parts of that RF1 process. A RF1 
is a three part study, consisting of a Phase I or Environmental Monitoring 
Report , a Phase II or Release Assessment, and a Phase 111 or Release 
Characterization Study. A RF1 Phase II Soils Study and a RF1 Phase II 
Groundwater Study for the MGBG site, SWMU 01/12, are to be discussed in this 
work plan. 

1.3.0 MGBG WORK PLAN 

1.3.1 WORK PLAN OBJECTIVES. This work plan is intended to 
adequately describe the site to be investigated, the rationale underlying 
procedural decisions implemented by the plan, and the quality control methods 
needed to assure defensible conclusions. Included in this plan are detailed 
directions and procedures which are to be used by the field personnel, the 
laboratory chemists, and the report writers. This work plan is intended to be 
reviewed and used by people familar with commonly used drilling, sampling, and 
RCRA terms. 

1.3.2 WORK PLAN STRUCTURE. This project will combine efforts of 
a RF1 Phase II Groundwa,ter and Phase II Soils Study. These studies will 
consist of four main tasks. They are the development of a Work Plan, a 
Facility Investigation, an Investigation Analysis, and a Report. This 
enclosure is the Work Plan which is made up of six plans. Those plans are a 
project management plan, a sampling and analysis plan, a quality assurance 
project plan, a well construction plan, a health and safety plan, and a data 
management plan. Those individual plans will be treated as major headings and 
elements. 

11 
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2.0 ELEMENT. A: MANAGEMENT PLAN 

2.1.0 PROJECT OBJECTIVES 

2.1.1 sTlmDy INTENT. The intent of the Phase II investigation is 
to: 1) locate and define boundaries of the burial trenches, 2) collect soil 
samples in suspected or confirmed areas, 3) survey area for chemical and 
radiological hotspots, 4:lcollect groundwater samples to define the contaminate 
plume configuration and to develop monitoring parameters. 

2.1.2 PRUECT DESCRIPTION. 
separate efforts whs~? share common goals. 

This project is made up of two 
The work effort is to locate sites 

of residual soil contamination, and to characterize the hydrogeologic 
environment of the area. The projects shared goals are to fully assess the 
conditions existent a’t the MGBG site. To reach this goal, a 6-part effort is 
planned. 

1) Using the existing monitoring wells, the groundwater will be sampled 
and analyzed. This is to be done to determine if the known contaminant 
description may have changed. 

2) The disposal site will be investigated using non-intrusive 
geophysical exploratory methods (radioactivity screening, ground penetrating 
radar, and conductivity). The goal of this effort is to confirm the 
completeness of past surveys and exhumations. The search will be concentrated 
within the fenced area. 

3) Soil samples will be gathered at those sites where contamination is 
confirmed or suspected. Those samples will be tested to confirm the existence 
of and to describe the contamination. 

4) To fully describe the groundwater system of the area, additional rock 
borings will be drilled and monitoring wells will be installed. The goals of 
this part of the work are to determine the vertical extent of the surface 
aquifer, to gather information about additional aquifers, and to place 
additional monitoring wells as needed. One well is intended to be placed to 
detail the character of the contamination in the deeper portions of the 
surface aquifer system. Samples will be taken and analyzed for the presence 
or absence of chemical contamination. 

5) Slug tests will be run to derive the aquifer characteristics. The 
slug test results will be used to derive aquifer permeability values. 
Existing and additional wells will be used for the testing. The information 
will be needed to design a remedial effort and to predict the spreading rate 
of the contaminant. 

12 
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6) Five rounds of groundwater sampling and testing are planned on a 
quarterly basis. A list of analyte parameters (Table 3.1.4) are prescribed 
for the first two rounds. The number of analyte parameters will be reduced in 
the remaining three rounds. Only target compounds (those parameters 
determined through test results reveal to be characteristics of the 
contaminant ) . 

Conclusions concerning the presence or absence of contamination, the risk 
posed by those contaminants; and the possible future steps to 
developed. A report explaining the findings, conclusions, 
studies will be issued. 

2.2.0 TECHNICAL APPROACH 

be taken will be 
and the future 

2.2.1 PHYSICAL AND CHEMICAL SCREENING. An effort is planned to 
quickly check the sitf: for chemical and radiological hot spots. For the 
detection of chemicail parameters a Foxboro OVA or a HNU, will be used. These 
are direct reading devices which are designed to detect the presence of 
volatile organic compounds. Their readings are of concentrations in the parts 
per million range. The device will be used to detect the presence of organic 
volatiles in the breathing zone. The breathing zone readings are taken at the 
mid chest level. A Eberline PC-2 or equivalent device will be used to detect 
radiological hot spots ., This investigation is designed to detect radiation 
levels at 6 inches above .the ground. This instrument is a direct reading 
device. The readings are presented in units of millirems per hour (mrem/hr.). 
Two men will move through the site in a designed pattern. The site is divided 
into a 20’ x 20’ gridded pattern of node points. This reduces to 10 
traverses of 20 points per traverse. The individual readings will be read and 
recorded into the field Log book. These readings will be presented as contour 
maps to display points of higher readings. These groups of higher readings 
will be considered possible hot spots and will be targeted for more 
investigation. 

2.2.2 SUlfEY PLAN. 
professional survey&. 

All surveying will be performed by certified 
Surveys will be done before all other work inside of 

the fenced area is to be started. The top of casing of every well will be 
surveyed to determine its elevation (NGVD) and east-west coordinates using the 
Indiana State Plane Coordinate System. The survey point will be marked on the 
casing. Accuracy musIt be + 0.5 ft. Accuracy of ground surface elevation must 
be + 0.01 ft. The surveyors will supply USACEWES with all field survey data 
and a table of well elevations and locations describing physical and chemical 
screening collection. 

2.2.3 GBIDPHYSICAL INVESTIGATIONS. 
MGBG will be done. 

Geophysical surveys at the 
The goal of this work effort is to confirm the 

completeness of past surveys and exhumations. To locate and define the 
boundaries of the s,lbsurface features (burial pits) at the MGBG, geophysical 

13 
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surveys will be conducted. A number of methods and devices are available to 
conduct the required geophysical surveys. These include electromagnetic (EM) 
induction, magnetometer, and ground penetrating radar (GPR). Electromagnetic 
induct ion and magnetometer surveys will be conducted first. EM and 
magnetometer survey results will then be assessed in the field to determine if 
additional surveys using one or more of the other techniques are warranted. 
Their results can be reduced in the field and quickly used to guide the 
remaining work. 

a) EM surveying is used to measure differences in terrain conductivity 
which are affected by changes in soil porosity, water content, and physical 
and chemical properties of the ground water and soil. The main advantage of 
Conductivity surveying is its speed and ease of data acquisition. It is a 
non-intrusive geophysical technique. Its limitations are that its data is not 
conformatory by itself (other complementary geophysical methods must be used), 
urban and atmospheric noise, and conductive materials can effect the 
acquisition of the data, accurate depth quantification is difficult, and 
multiple tools are needed to develope multiple depth profiles. 

b) Magnetic surveying will be conducted with a proton-precession 
magnetometer, a device which measures the intensity of the earth’s magnetic 
field. The instrument works so that a relative apparent magnetic field is 
measured. This allows for the sighting of targets. The field methods are 
straight-forward and non-intrusive. Both iron and non-iron metals may be 
detected, the target size is more important than its mass, and evaluations are 
rapid and detailed. The results are only qualitative, there are depth 
limitations, and met.al litter and urban noise interfere with target 
definition. 

c) GPR responds; to changes in soil and rock conditions having 
sufficiently different electrical properties such as those caused by clay 
content, soil moisture or ground water, voids, cementation, or man -made 
objects. High frequency EM signals are induced into the subsurface where 
reflective waves of energy are generated. These reflected waves are record at 
the surface and displayed as a produced graph which is a continuous cross- 
sectional time profile of the shallow subsurface. The technique under 
favorable conditions produces a high resolution, real-time cross-section. The 
data can be recorded f’or later image processing. Its limitations are that 
wave transmission is effected by clay content in the soil, its penetration is 
often less then 30 feet, and its “width of track” is very narrow. An 
experienced operator/:8nalyst is needed to evaluate the records accurately. 

2.2.4 SAMPLE LOCATIONS. Existing groundwater monitoring wells 
will be used to sam3.e the groundwater. Their location and condition will be 
surveyed and the condition of the well screen will be checked for blockage 
using a plunker attached to a steel tape measure. Where needed the wells will 
be redeveloped. Additional drilling will be needed to install groundwater 
wells and to gather hydrogeologic data. 

14 
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The location of t.hese additional drilling sites both for soil borings and 
well installation will be dependent on the results of the early round of 
groundwater sampling and the geophysical investigation. The source of the 
contamination is probably shallow disposal pits. Following that reasoning, 
the soil borings will be biased toward known and suspected disposal sites. 
The locations of the previously excavated burial sites are known. Additional 
suspected burial sites may be uncovered by the geophysical investigations. 
The site will be sectioned using a location grid which will be related to 
established bench marks. All surface and subsurface investigations will be 
located using that grid. 

2.2.5 SOI:L SAMPLE COLLECTION. 
soil boring methodsnd a tube sampler. 

Soil samples will be taken using 
The exact number of borings planned 

for this site will be dependent on the results of the geophysical 
investigation. Two or more samples per boring will be taken. Samples will be 
taken from a shallow subsurface soil interval, from any evident or suspected 
contaminated zone, f’rom the b&e of fill material, and from the top of the 
groundwater table or theI top of the rock. This scheme is to be used because 
most contaminants will move in or with the water column and will be deposited 
along horizons of changed physical or chemical character. The effort’s intent 
is to sample the sites of contaminant deposition. It is proposed that the 
contamination is migrating vertically in the soil column. 

To protect the safety of both the field personnel and the lab personnel, 
a field instituted detection program will be used. With the extraction of 
each drive, the soil sample will be inspected for the presence of mustard gas 
or radioactive contamination. The soil will be screened using a M18A2 Test 
Kit and a Eberline PG-2 (or equivalent) survey device. A positive indication 
(a reaction with the test; kit or a reading of 10 pCi/g of contamination will 
be considered a verification of contamination and no further soil samples will 
be taken. 

2.2.6 ~l3OUNDWATER SAMPLE COLLECTION. Groundwater monitoring 
wells will be used to gather groundwater samples. First, the wells presently 
at the site will be inspected to determine their condition, redeveloped (using 
compressed air and a filter-in-line system or flushing with water) if needed, 
and then will be used to sample the groundwater. The sampling effort will be 
done using a bailer which is to be cleaned between each sample. Samples will 
be taken from the least-to-most contaminated wells. 
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2.2.7 SUBETY TESTING. Because chemical agents were once found -- 
here, the presence of residual agent can not be dismissed. To preclude 
further exposure to chemical agent, a chemical surety program is to be 
instituted at the site. A Chemical Surety Program is designed to ensure the 
safety, security , and reliability of chemical agents and to provide controls 
to prevent chemical accidents, or incidents. The Army’s Chemical Surety 
Program pertains to all chemical agent storage facilities. It pertains to all 
storage facilities and chemical surety material in transit in both wartime and 
peace times. Chemical surety activities include the following: 

1) Complia.nce with approved safety and technical procedures. 
2) Chemical logistics considerations (storage, handling, 

maintecance, transportation, and accountablility). 
3) Operations security (OPSEC) at chemical storage and operational 

sites. 
4) Established procedures to ensure that chemical surety contracts 

contain the necessary clauses to implement the provisions of 
this regulation. 

2.2.8 SOI:L SAMPLE TESTING. Considering the kinds of wastes -- 
reportedly buried at the site, a specific analytical program must be run. To 
prevent accidental exposure to chemical agents a surety program will be 
carried out using procedures developed by the U.S. Army Chemical Research 
Development and Engineering Center (CRDEC). Soil testing for the presence of 
Thorium, Target Analyte List (TAL) inorganics, 8240 and 8270 organics will be 
done (Figure 2.2.8) There are no indications that toxins other than those 
covered by the analytical program exist at the site. For physical testing of 
the soils, at least; one disturbed soil sample per boring will be collected. 
This sample will be taken from soil suspected to be uncontaminated but 
representative of the soil column. Additional samples for physical testing 
will be collected at horizons of major soil change. The physical tests will 
consist of a visual. classification, grain size distribution, natural water 
content, USCS classification, Atterberg limits, and organic content. The 
samples collected for physical testing will be sent to USACEWES’ Soils 
Investigation Laboratory. The address of the Analytical Laboratory Group (POC 
Ann Strong) and the Soils Investigation Laboratory (POC Mr. Jesse Oldham) is: 
3909 Halls Ferry Rd.; Vicksburg, Mississippi. 

2.2.9 $?OUNDWATER SAMPLE TESTING. Experience at other chemical 
agent sites have shown that agent does not move in the groundwater column. 
Surety testing of groundwater samples is not required nor is it needed. 
Groundwater testing for the presence of inorganics by SW-846 Methods 7060, 
6010, 7471, and 7740, volatiles by EPA Method 8240, semivolatiles by EPA 
Method 8270, TOX by SW-846 Method 9020 and analysis for Thorium will be done 
(Table 2.2.8). Samples collected for chemical analysis will be sent to 
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TABLE 2.2.8 
Types and Numbers of Samples 

MUSTARD GAS BURIAL GROUND 
Quality Assurance and Quality Control 

Field Field/Dups Rinsate Field Trip Total 
Samples QC Equip Blanks Blanks 

------------------------,--------- -------------------------------------------- 

GROUNDWATER: 
Volatiles 
B/N/A 
TOX 
Thorium 
Metals 
Other*:Cl,SC- 

SURFACE WATER: 
Volatiles 
B/N/A 
Pesticides 
TRPH 
Metals 
Other: 

SURFACE SOILS: 
Volatiles 
B/N/A 
Pesticides 
TRPH 
Metals 
Other: 

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

, 
-- 
--, 
--, 

--, 

-- 

-I 

-- 
--. 
-- 
-- 
--. 
-- 

SUBSURFACE SOILS: 
Volatiles 8240 -- 
B/N/A 8270 -- 
Thorium -- 
TRPH -- 
Metals -- 
Other: -- 

NR -- 
-- - - 

NR 
NR- -- 
NR- -- --- 

- -- 
NR 

--NR- 
-NR- 
NR- -- 

-- - P 

- PP 

NR 
NR- 
NR- -- 
NR- - --- 

- -- 

NR 
NR- 

-- 
NR 

NR- NR- --- -- 
- PP 

NR NR -- --- 
- -- 

"Cl = Chloride SC = Specific Conductance 
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USACEWES ’ ALG in ‘licksburg, Mississippi, and the samples collected for 
physical characterization will be sent to USACEWES’ Geotechnical Laboratory 
also in Vicksburg, MS,, ALC’s (POC Ann Strong) address is: 3909 Halls Ferry 
Rd.; Vicksburg, Mississippi. The address for the Soils Investigation 
Laboratory (POC Mr. Jesse Oldham) is: 3909 Halls Ferry Rd.; Vicksburg, 
Mississippi. 

2.2.10 SLUG TESTING. The results from these tests will be used to -- 
derive aquifer cha.racteristics. To get a statistically sound average 
characteristic 2 rounds of testing will be done. Slug tests are preferable to 
pumping tests for this investigation because they can be conducted without 
bringing contaminated water to the surface. A weight of known volume can be 
used to increase the head in the well and the decline in head can be measured 
over time. Elevation of the water surface above the transducer will be 
measured with a pressure transducer and recorded with a data logger (Hermit). 
The Bouwer and Ri(lce Analytical method (Based on Hvorslev) will be used to 
calculate hydraulic eonductivities. The aquifer parameters such as porosity 
and permeability can Ibe empirically derived from the hydraulic parameters. 
The aquifer parametejrs of hydraulic conductivity and storativity can be 
computed for the area close to the well bore. 

Each well test must 3e approached on an individual basis. A minimum of two 
test is required t:, be performed on each well. Adjustments must be made for 
changes in well design or aquifer conditions. Hvorslev method analysis will 
be used for most tests at Crane. The Hvorslev method analysis can be used for 
a variety of well shapes, confined or unconfined aquifers, and partial or 
fully penetrating screens. Changes in the well design or in aquifer 
conditions will nece.ssitate changes in the equations needed to calculate 
hydraulic conductivity and storativity. 
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'2.3.1 MANAGEMENT RESPONSIBILITIES. The Navy’s prime contractor 
for this RCRA investigation is USACEWES. A project team, which is made up of 
USACE personnel, was assembled (Diagram 2.3.1). Oversight and management 
responsibility will be handled by I Dr. James May and William Murphy of 
US ACEWES ’ Geotechnical Section. The planning , scope writing, and report 
preparation is the responsibility of Robert Magee of USACE Engineering 
District, Wilmington, N.C. Field work supervision will be the responsibility 
of Robert Magee of USECE Engineering District, Wilmington, N.C. Drilling will 
be done by personnel from the In situ Evaluation Branch, Geotechnical Branch 
of USACEWES. Mr. Mark Vispi is the Branch Chief. The chemical analysis is to 
be processed through the USACEWES’ Analytical Laboratory Group (ALG) under the 
supervision of Ann Strong. All chemical data validation will be done by Blaze 
Willis of USACE Engineering District, Savannah, Georgia. Soils classification 
and physical testing will be done at USACEWES’ Soils Investigation Laboratory 
under the supervision of Mr. Jesse Oldham. Report preparation will be done by 
a team of USACE Engineerl,ng District, Wilmington, N.C. and USACEWES personnel. 
Field survey and project management will be done with the assistance from the 
RASO, the Navy Ordanance Environmental Support Office (OESO). The Navy 
Emergency Ordnance Demolition Detachment NWSCC will do the field sample 
screening for mustard agent and the NWSCC Radiation Safety Office (Code 04RL) 
will do the field radiological surveying and sample screening. 

2.3.2 PROGRAM SCHEDULE. Diagram 2.3.2 is a work ,schedule which 
illustrates expectedwork durations, phase structure, phase completion dates, 
and milestone dates. Field work weeks are to be 6-day weeks. The field work 
is scheduled to take 91 days total, assuming 1 boring per day. To expedite 
data reduction the field data will be forwarded to the Wilmington Engineering 
District office where it will be processed. Fifty-five days are set aside for 
chemical and physical analysis. This is followed by 55 days of data 
reduction, and 25 days of Internal Draft Report preparation. Thirty days for 
review of the Internal. Draft is followed by 10 days of rewrite. The Internal 
Draft is followed by a Draft Report which is reviewed by the EPA. Forty-five 
days are allotted for EPA review and comment. Twenty days for incorporation 
of comments are scheduled to prepare the final report. The commencement of 
the field work. Bimonthly progress reports will be issued. These reports 
will include overall project progress, individual study progress, impending 
schedule targets, and expected or existent schedule adjustments. Because the 
bimonthly progress reports are independent of the individual study work plans, 
they are not shown on the work schedule. 
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3.0 ELEMENT B: SAMPLE AND ANALYSIS PLAN 

3.1.0 SELECTION PROCEDURES 

3.1.1 SELECTION RATIONAL. At the MGBG a wide variety of wastes 
were buried. Some ofthese materials present special (chemical agents and 
radioactive materials ) hazards. The MGBG was identified as a SWMU. A Phase 
II release assessment must be performed. The intent of a Phase II study is to 
evaluate the presence or absence of a hazardous waste release, and to 
characterize the hazardous waste and its constituents. The soils will be 
screened using a Foxboro OVA, a Eberline PC-2 survey device, and a M18A2 Test 
Kit. Geophysical investigation devices to be used are an electromagnetic 
device, a ground penetrating radar unit and a magnetometer. The resultant 
data will be used to select locations for both soil horings and monitoring 
wells. The soil and groundwater will be tested for chemical confirmation 
using SW-846 analytical methods, or other accepted methods when no SW-846 
method is available. The use of these methods is described in the corrective 
actions portion of the ’ permit. The particular procedures selected were 
determined by the site specific description of the waste. Waste descriptions 
were obtained from review of groundwater data and historical disposal 
documentation. US Army Corps of Engineers geotechnical procedures will be 
used to physically characterize the soil. These methods are found in U.!S. 
Army Corps of Engineers pub1 icat ion EM 1110-2-1906 located in the on-site 
drilling trailer. 

3.1.2 GEOPHYSICAL PROCEDURES. a) The Geonics EM-31 and EM-38 
Terrain ConductivitylSlystems are inductive electromagnetic devices to be used. 
The EM equipment consists of a transmitter and receiver coil connected by a 
cable of variable length. The transmitter coil is energized with an 
alternating current to produce a time-varying magnetic field. The magnetic 
field induces small currents within conductive material below the ground 
surface. The induced currents produce secondary magnetic fields detectable by 
the receiver. The mea.sured quantity is expressed as an apparent conductivity, 
the magnitude of which is dependent on the instrument’s coil spacing, 
transmitter frequency, and the ratio of primary to secondary magnetic fields. 
The units of conductivity are the Mho per meter or, more conveniently, the 
mi,llimho/meter . Values of apparent conductivity measured on a grid can he 
contoured for analysis ., 

There are two components of the induced magnetic field to- be measured hy 
the EM- 31. The first‘ is the quadrature-phase component which gives the 
ground conductivity measurement . The second is the in-phase component, which 
is significantly more sensitive to large metallic objects and hence very 
useful when looking for buried metal containers. The EM-31 has an intercoil 
spacing of 12 ft and has an effective depth of exploration of about 20 ft (6 
ml. The EM- 31 meter reading is a weighted average of the earth’s 
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conductivity as a function of depth. A thorough investigation to a depth of 
13 ft is possible, but below that depth the effect of conductive anomalies 
becomes more difficult to distinguish as their depth increases. The 
instrument can be operated in both a horizontal and vertical orientation with 
correspondingly different effective depths of exploration. The instrument is 
normally carried such ‘:hat the transmitter and receiver coils are oriented 
vertically, which gives the maximum penetration depth. It can be used in 
either a discrete or continuous read mode. 

The EM-38 operatlss under the same principles as described for the EM-31, 
measuring the apparent conductivity of the ground in millimho per meter. The 
instrument has an intercoil spacing of 3 ft, and a maximum depth of 
investigation of 6 ft. Both quadrature-phase and in-phase readings can be 
taken to measure conductivity and change in metallic susceptibility, as with 
the EM-31. The EM-38 can also be operated in both the vertical and horizontal 
dipole mode coil configurations. In the vertical dipole mode, the relative 
sensitivity to near surface material is very low (being zero at the surface)l. 
The sensitivity increases with depth, becomes a maximum at about 1.3 ft, and 
decreases slowly thereafter. In the horizontal dipole mode of operation the 
relative sensitivity is greatest to material at the surface, and decreases 
thereafter with depth. The large difference in the response to near surface 
material in the two coil configurations allows a quick method for determining 
whether the near surface material is more or less conductive than is material 
at depth. Although the EM-38 has a much smaller depth of investigation than 
the EM-31, it has correspondingly greater horizontal resolution capability 
than the EM-31 

An electromagnetic survey will be run at the MGBG using both EM 38 and 
EM 31 surveying devices. In-phase and quadrature-phase surveying will be 
done. The burial activities at the MGBG were varied. The depth of burial is 
uncertain. The two survey instruments will complement each other by assuring 
both shallow and deeper sensitive investigations. 

b) The proton-precession magnetometer measures the absolute value of the 
total magnetic field intensity with an accuracy of 1 gamma (1 nano Tesla) in 
the earth’s field of approximately 50,000 gammas. The total magnetic field 
intensity is a scalar measurement of the magnitude of the earth’s field vector 
independent of the field’s direction. The total field is a vector sum of the 
earth’s main field and any local anomalous field component in the direction of 
the earth’s main field. 

Magnetic anomalies in the earth’s magnetic field are caused by two 
different kinds of magnetism: induced and remnant (permanent) magnetization. 
Induced magnetization refers to the action of the field on subsurface 
material, wherein the ambient field is enhanced or diminished depending on the 
magnetic properties of’ the material. The resulting magnetization is directly 
proportional to the intensity of the ambient field and to the magnetic 
susceptibility of the material. The remnant or permanent magnetization is 
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often the predominan; magnetization in many igneous rocks and iron alloys. 
Permanent magnetization depends upon the metallurgical properties and the 
thermal, mechanical, and magnetic history of the specimen. This type of 
magnetism is independent of the field in which it is measured. 

A magnetic anomaly represents a local disturbance in the earth’s 
magnetic field which a:?ises from a localized change in magnetization, or 
magnetization con tras c . The observed anomaly expresses the net effect of the 
induced and remnant magnetization and the earth’s field which usually have 
different directions and intensities of magnetization. Depth of detection of 
a localized subsurface feature depends on its mass, magnetization, shape and 
orientation, and state of deterioration. 

c) Ground penetrating radar uses high frequency electromagnetic waves 
from approximately 1130 megaHertz (MHz) to 1000 MHz to acquire subsurface 
information. The data coilection process involves moving a small antenna 
across the ground surface and transmitting high frequency radio waves into the 
subsurface. The signal is reflected off subsurface interfaces and back to the 
receiving antenna whlsre variations in the return signal are continuously 
recorded. Analysis anld filtering of the recorded signal produce a vertical 
profile of the shallold subsurface conditions. The depth of exploration using 
GPR is primarily depeniden,t on the properties of the soil and rock at the site. 
The best results are attained in dry, sandy or gravelly subsurface material. 

At the MGBG soil conditions are expected to be consistent and constant 
across the site. Any changes in the horizontal soil profile are expected to 
be the results of man’s activities (excavation and burial). GPR is an 
excellent tool both for remotely locating buried objects and and identifying 
the nature of those objects. 

3.1.3 SAMPLE LOCATION. Soil boring locations will be selected 
with a bias toward areas having the greatest probability of contamination. 
Those areas are in known disposal sites, trenches, and pits. The exact 
location for the individual borings will be selected in the field. At those 
sites the upper soil horizon, any existent or suspected contaminated layer, 
the base of fill layers, and the top of rock or top of the groundwater table 
interval will be sampled. 
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The 27 existing groundwater monitoring wells will be used initially to 
sample the groundwater (Figure 3.1.3). Two additional shallow monitoring 
wells and two monitoring well clusters are projected to be installed. The 
reason for the shallow monitoring wells is to further detail the groundwater 
plume. The clustered wells are to serve two purposes. One well, a twin to 
WES-I-81, is to be used to determine groundwater parameters of a possible 
second and third aquifers under the site. The well will be drilled to the 
Beech Creek Formation. Each groundwater zone below the surface zone, 
completed in WES- l-8 1, will be screened in a separate monitoring well. The 
second clustered well will be installed next to WES-02-81. This well will be 
used to detect contaminant migration along the base of the surface groundwater 
system. It is possible that the pollution has become partitioned in the water 
column. Heavier chemical compounds will separate from lighter compounds and 
sink in the water column.. The particular location for this well was picked to 
be near an established contaminated groundwater well and to be near the 
probable source of the pollution. 

3.1.4 CHEMICAL ANALYTE SELECTION. US EPA mandates that RCRA 
studies adhere to procedures and methods set out in “Test Methods for 
Evaluating Solid Wastes, Physical/Chemical Methods” SW-846, Third Edition. In 
the area various chemica:i wastes, chemical weapons, and radioactive materials 
were buried. Exploa.ive wastes were reportedly not buried here. Various 
laboratory chemicals Iwere dumped at the site. Groundwater monitoring has been 
performed. The distected contaminants were chlorinated solvents. The 
groundwater testing ri?sults from MGBG wells are listed in Appendix C. 

To determine wnat contaminants are found in the soil, soil samples must 
be taken. It is expected that the principle contaminants at the site are 
organic and metal 3asa;es. In each soil boring, two to four samples are 
planned. These sample sets will be one shallow subsurface sample, one sample 
from an evident or suspected contaminated zone, one sample from the base of 
fill material, and a sample from the top of rock or top of groundwater 
interval. The list o.f analytical test parameters shown in Table 3.1-4 were 
selected. The volatile (EPA Method 8240) contaminants have been detected 
(1982 to 1987) in the groundwater at the site. Semivolatile (EPA Method 8270) 
organics are common constituents of many of the compounds used at NWSCC. 
Thorium nitrate was buriled at the site and it is highly water soluble. 

Groundwater sampling will be done at the site using existing and proposed 
monitoring wells. The results of this analysis will be used to determine the 
contaminate plume’s chemical make-up, its shape and lateral extent, and to 
develop monitoring parameters. The list of chemical tests and procedures 
shown in Table 3.1.4 were selected on the basis of their probability of 
occurring at the site. The 8240 organics were selected because of their 
presence in the groundwater. Semivolatile organics (EPA Method 8270) will be 
tested to determine if they are present in the groundwater. In previous 
testing, only scattered semivolatile organic compound analysis was done. 
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TABLE 3.1.4 
SUMMARY OF METHODS FOR 

DETERMINATION OF COMPOUND DETECTION 
------------------------.------------------------------------------------- 
METAL ANALYSIS TECHNIQUE“ EXTRACTION"* ANALYSIS 
------------------------,------------------------------------------------- 
Aluminum ICP 3050 s 3005 w 6010 
Antimony ICP 3050 s 3005 w 6010 
Arsenic GF 3050 s 3005 w 7060 
Barium ICP 3050 s 3005 w 6010 
Beryllium ICP 3050 s 3005 w 6010 
Cadmium ICP 3050 s 3005 w 6010 
Calcium ICP 3050 s 3005 w 6010 
Chromium ICP 3050 s 3005 w 6010 
Copper ICP 3050 s 3005 w 6010 
Iron ICP 3050 s 3005 w 6010 
Lead ICP 3050 s 3005 w 6010 
Magnesium ICI?' 3050 s 3005 w 6010 
Manganese ICP 3050 s 3005 w 6010 
Mercury cv 7471 
Nickel ICP 3050 s 3005 w 6010 
Potassium ICP 3050 s 3005 w 6010 
Selenium GF 3050 s 3005 w 7740 
Silver ICP 3050 s 3005 w 6010 
Sodium ICP 3050 s 3005 w 6010 
Thallium ICP 3050 s 3005 w 6010 
Vanadium ICP 3050 s 3005 w 6010 
Zinc ICP 3050 s 3005 w 6010 
Thorium SC NO EPA METHODOLOGY 
Chloride co1 9250 
Specific Conductance N/A 9050 

ORGANIC ANALYSIS 
-_------------------____I_______________----------------------------------- 
Volatiles CC/MS 8240 
Semivolatiles GWMS 3540/3550 8270 
Total Organic Halide Mt 9020 
Mustard Agent GLC CRDEC 
-------------------------------------------------------------------------- 
* Abbreviations: GF = Graphite Furnace, CV = Cold Vapor, Mt=Microcoulometric- 
titration, ICP = Inductively Coupled Plasma, SC = Scintillation Counter, 
Col=Colorimetric, GLC = Gas-Liquid Chromatography. 
**Extraction process, when not noted, is included in the analytical method. 

S = Soil and sediment 
W = Water 
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Thorium nitrate was buried at the site and it is highly water soluble. The 
list of metals selected is a list of common industrial metals. Total Organic 
Halide (SW-846 Method 9020), Chloride (SW-846 Method 9250) and Specific 
Conductance was selected because in past sampling episodes these parameters 
seemed to be associated to the contamination. 

3.1.5 AQUIFER TESTING. Slug testing is to be done to derive the 
aquifer characteristics. This test consists of introducing an artificial head 
pressure (changing the water level in the well casing) and recording the decay 
of that head pressure over time. The changes in groundwa ter surface 
elevations will be derived for information gathered from a pressure transducer 
installed in the test well. The transducer will be installed before the test 
is to be run. Surface elevation changes will be used to derive aquifer 
parameters. Measurements will be made with a pressure transducer. 

3.1.6 PHYSICAL PARAMETER SELECTION. Soil samples will be 
characterized using standard USACE geotechnical methods. The soil samples 
will be described and classified in the field by the field crew (Figure 
3.1.6). uses classification will be done at the laboratory. The. 
classification will consist of a visual description, a sieve and hydrometer 
analysis to determine grain size distribution of the sample, determination of 
natural water content, USCS classification, Atterberg limit, and organic 
content. The sieve analysis determines the gradation of grain sizes ranging 
from the number 4 sieve to the number 200 sieve. The hydrometer analysis 
determines the percentage of silt and clay sized particles in the sample. The 
Atterberg limit testing determines the plasticity of the soil. 

Rocks will be examined and classified in the field and their descriptions 
logged in the field log book. Classification will be in accordance with EM 
1110-l-1806 (located in field trailer). The classification and description of 
the rocks will include in the following order, as applicable: 

1) Unit destination (Miami Dolomite, Clayton Formation, 
Chattanooga shale) 

2) Rock type 

z; 
Hardness 
Degree of weathering 

5) Texture 

;; 
Structure 
Color 

8) Solution and Void conditions 
9) Swelling properties 

10) Slaking 
11) Additional descriptions such as mineralization, size and 

spacing shale seams, etc. 
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3.2.0 GEOPHYSICAL PROCEDURES 

31 Terrain 
3.2.1 ELECTROMAGNETIC SURVEYING. An EM survey using a Geonics EM- 

Conductivity System will be conducted over the site. The EM-31 is 
a reconnaissance instrument having a coil spacing of 12 feet and an effective 
depth of investigation of 15 feet. The purpose of the initial survey is to 
measure differences in terrain conductivity at the site and to determine 
locations and boundaries and identify anomalies associated with the trenches. 
The EM 31 system will be operated in continuous-read mode with no grid. 
Anomalous regions will be marked and then studied in more detail using the 
magnetometer and Geonics EM-38 Conductivity System on a grid. A grid station 
spacing of ten feet will be surveyed with the EM-38 and magnetometer in the 
cleared area within the fence. The EM-31 reconnaissance survey will first be 
conducted within the are.a of investigation. The 5-ft EM-38 grid will then be 
laid out within the area of investigation from information obtained in the 
reconnaissance phase of the survey. Modification of the station spacing 
required to sufficiently map the anomalies will be at the discretion of the 
project geophysicist. The EM-38 system will more accurately define the 
location and perimeter boundary of the burial trenches and their contents. 
The EM-38 system also provides more near-surface (shallow) information. 

The EM 38 instrument is operated in both the vertical and horizontal 
orientations (see Paragraph c.(l) above) and the results compared as an 
indication of relative depth of anomalies detected by the surveys. If the 
vertical and horizontal data are similar, the anomalous features can be 
assumed to be quite shallow. 

3.2.2 MAGNETOMETER SURVEYING. The magnetometer survey is 
conducted using a-“looping” procedure. In looping, one grid point is 
established as the base and remains as such throughout the survey. The base 
station is reoccupied at approximately 30 min intervals. In this way, any 
drift in the earth’s magnetic field can be identified and removed for data 
analysis. Magnetometer data are stored in the internal memory of the 
magnetometer and transferred to a portable field computer at the conclusion of 
each day. The nominal value of the earth’s field, 50,000 nano Teslas (nT) is 
subtracted to provide a reference level for determining significant highs and 
lows in the survey readings. The data can be filtered by a computer process 
to reduce the effects of known magnetic anomalies such as fences. The process 
involves clipping values above and below a selected range relative to the mean 
value. 
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3.2.3 GROUND PENETRATING RADAR. A preliminary test is conducted 
with the radar unit at the test site. The purpose of the test is to determine 
which of the available antennas (typically 80 and 300 MHz) are most suitable 
for the soil conditions. As the main test proceeds, radar range settings are 
adjusted to obtain data at sufficient resolution to as great a depth as 
possible. Shape and size of the radar “targets”, or reflectors, are clues to 
the characteristics and identity of the subsurface anomalies they represent. 
Hyperbolic-shaped reflectors are classified as narrow or wide. Narrow 
hyperbolic reflectors often indicate relatively small man-made objects such as 
canister, drums, ordnance or debris, or naturally occurring cobbles and 
boulders. Small reflectors associated with “ringing” of the data record are 
usually indications of shallow metal targets. Wide hyperbolic reflectors may 
indicate local changes in geologic conditions or deep man-made features. 
Dipping radar reflectors can represent the walls of a trench or can be caused 
by the radar antenna moving toward or away from a steel fence. Pre-survey 
reconnaissance for potential man-made anomalies is essential to permit proper 
interpretation of survey data. 

Steel fences and electronic “noise” are factors which degrade the radar 
survey data. Effects of fences can be accommodated by pre-survey mapping of 
fence locations. Those records showing appreciable electronic noise will be 
rerun. Another factor in data quality deterioration is failure to maintain a 
constant survey speed. Care is taken to pull the radar “sled” along the 
ground surface at a uniform speed. 

3.2.4 DATA ANALYSIS AND PRESENTATION. Aside from application of 
quantifiable f iltecs and elimination of background levels of the 
electromagnetic field and the earth’s magnetic field, interpretation of the 
survey data is by qualitative assessment of mapped and graphed magnetic and 
electromagnetic readings and of radar cross-section records. Depth to radar 
targets can be obtained from the GPR cross sections. An approximate range of 
depth can be estimated from the magnetometer and EM data. Contoured values 
are examined and anomalies identified. Anomalies are interpreted by 
evaluating their shape, location and magnitude in each of the three surveys so 
that data from all of the survey techniques contribute to the final 
interpretation. Anomalies identified in pre-survey reconnaissance as 
unrelated to the test purposes, such man-made features as fences and 
utilities, are eliminated from consideration. Ideally, target anomalies will 
be identified in more than one type of survey to increase the confidence and 
reliability placed in their interpretations. 

Magnetometer anti EM data will be presented as contour maps and block 
diagrams. GPR data are presented as cross-sections produced as direct output 
in the field during the GPR survey and then annotated. Interpretations of the 
data will be summarized in tabulated form. 
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35.0 SAMPLJNG PROCEDURES 

3.3.1 GENERAL PRINCIPLES. Direct body contact with the samples 
must be avoided. To minimize the spreading of contamination between samples, 
samplers will wear disposable latex gloves. The outer pair of latex gloves 
are to be changed between each sampling event. All sampling equipment and 
drilling equipment will be decontaminated between usage. 

An indefinite number of soil borings and samples are planned. Soil 
samples will be taken with a tube sampler. Each soil sample will be inspected 
for the presence of mustard gas and radionuclides. To establish a base line 
for metal content in the soil, three background borings are planned. They 
will be taken near WES-1,-l-81, the groundwater monitoring control well. These 
samples will be tested using the same analytical methods established for the 
other samples. At each boring soil samples will be taken at the following 
depth, 6” to 12”, from any zone of evident or suspected contamination, from 
the base of the filled zone, and the last 6” directly above the water table, 
or 6” directly above the! top of rock whichever is encountered first . These 
sample intervals and their corresponding sample identification number are 
shown on Figure 3.3.1. Sample identification will include SWMU No., well or 
boring no., year sampled, and sample no., (i.e. 01/12-01-91-l). No soil 
samples are to be taken below the water table and no samples will be taken 
below the top of rock. The borings are to be taken to bedrock/ refusal, or a 
depth of 50’ below the ground surface. 

Monitoring wells will be installed in and around the MGBG to provide for 
the measuring of groundwater levels and piezometric surfaces, determining the 
subsurface geology and the stratigraghic positioning, and detection of 
chemical contamination. These samples will be collected using a Teflon 
bailer. An attempt will be made to move from the least-to-most contaminated 
wells (~,2,5,4,3,7,~7,6,~~,23,9,2~,8,24,l9,2O,22,25,26,27,ll,l2tl3,l4,l5,l6~l7 
and 18). To insure that the samples represent the conditions existent in the 
aquifer, three casing volumes of water will be drawn prior to sampling. Any 
generated water not collected for sample analysis (e.g., purge water and 
excess sample) will be discharged to the ground surface no closer than 10 ft. 
from the well (unless contaminated). 

3.3.2 GEOPHYSICAL SURVEYING. A grid will be established to 
encompass the area of interest. Survey grid positions are to be located from 
known points, such as survey bench markers or monitoring well casings which 
have been previously surveyed for map location (northings and eastings). Grid 
positions are marked with wooden stakes for reference during the geophysical 
surveying . Grid location will be made by chaining or by transit from the 
known well positions. 

Prior to operating the EM system in the area of interest, a visual 
reconnaissance of the area is made by the operator to identify potential man- 
made or natural anomalous electromagnetic sources such as fences, power lines 
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and other utilities. Utility maps of the area will be obtained and studied. 
The EM instrument is then nulled and readings taken either in continuous mode 
for reconnaissance or at specific grid nodes for detailed mapping. 
Measurements are recorded on a digital data logger and transferred to a 
portable field computer at the conclusion of each day. Filters can be 
employed during computer analysis of the data to enhance specific areas of 
interest and to reduce the effect of unwanted anomalies such as fences. 

EM-31 and EM-38 data will be taken in both the quadrature-phase 
(conductivity) and in-phase (magnetic susceptibility) mode at each measurement 
station. EM-31 and EM-38 readings will be taken at 10 ft. intervals over the 
entire gridded area. The measurements will be recorded on a digital data 
logger and transferred to a portable field computer at the conclusion of a 
survey day. 

Total magnetic field and magnetic gradient readings will be taken at each 
survey point. The data will be collected and stored in internal memory of the 
magnetometer and transferred to a portable field computer at the conclusion of 
a survey day. 

The GPR survey will be run in a north-south direction following the long 
axis of the gridded site. Because of the size of the radar antenna sled 
(approximately 3 ft. by 3 ft.) the GPR survey coverage will be limited. 
Survey lines will be spaced 10 ft. apart. The radar antenna will be hand- 
towed along each survey line at a slow walking rate (approximately 1 to 2 
miles per hour). Grid intersections’will be established on the radar records 
by electronically impressing dashed, vertical reference lines on the graphic 
records as the antenna p.assed each flagged location. 

3.3.3 SOIL SAMPLING. Soil borings will be placed using a truck 
mounted drilling rig. Samples will be taken at specified depths all above the 
water table and refusal. A Shelby Tube sampler will be used to collect the 
soil samples. The sampler will be advanced through a hollow stem auger. The 
hollow stem auger will be used because it will minimize cross contamination of 
samples. As the auger advances into the soil, protective casing is advanced. 
This casing will prevent the hole from caving. At the surface, the sampler 
will be opened and the sample extracted. The sample will be tested for the 
presence of Mustard Gas Agent and Radionuclides. The sample, after clearance, 
will be peeled and bottled in the shortest time possible. Peeling is the 
process that removes the portion of the sample which is in direct contact with 
the sampler. Ends of the sample will not be used. All samples will be 
extruded into wide-mouth glass jars or other containers with minimal 
disturbance of the sample. The size of the sample to be collected is 
dependent on the type of analysis to be run. Stainless steel tools will be 
used to put the peeled samples into the containers. The sample jars or 
bottles will then be sealed and placed in sealing plastic packets. Packing 
material will be used to separate the sample packets. The samples will be put 
into locked ice chests (coolers) for storage at a temperature of 4 degrees C. 
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Preservatives will not be required for the soil samples. The coolers 
containing the samples with their accompanying Chain of Custody forms will be 
transported to the analytical lab for analysis. Transport will be by air 
freight with an overnight carrier service. A seal will be placed on each 
cooler to ensure that the samples have not been disturbed during transport to 
the laboratory. These samples will be analyzed for the presence of Thorium, 
metals, and organics. 

The hole will be drilled to the top of bedrock. The hole will be back 
filled using grout and bentonite cement. The cuttings from the disturbed 
portion of the hole, not removed for sampling, will be contained in drums. 
The drums will be marked and left on the site. Information describing the 
content of the drum, and the boring from which the cuttings were taken will be 
painted on the top and side of each drum. A drum inventory is to be kept by 
the site manager. NWSCC will take custody of the drums and will be 
responsible for the disposal of the material. 

3.3.4 GROUNDUATER SAMPLING. Samples will be taken using a Teflon 
bailer lowered intothe well with a stainless steel leader. Newly installed 
wells must be fully developed in accordance with the installation plan prior 
to sampling. The d.epth to the water table will be determined using a steel 
tape. Prior to sampling, the wells must be purged. This involves removing 
three well volumes of water from the well. The water is to’ be discharged to 
the ground surface no closer than loft from the well. Before purging the 
wells, groundwater parameters (water table depth, the pH, temperature, and 
water conductivity) will be determined and recorded. Groundwater parameters 
will have to be stable prior to sampling. The water sample will be poured 
from the bailer into the proper sample bottles. For volatile organic 
analysis, two 40 mL, VOA vials are filled first. They should be completely 
filled with no headspace or bubbles. Samples for the other parameters will 
then be collected. Nitric acid (HN03) will be added to water collected for 
metal analysis. The pH of the sample should be lowered to <2 for proper 
preservation. 

3.3.5 WARD OPERATING PROCEDURES FOR SLUG TESTING. 

1. Open and check water level using steel tape. 
2. Connect transducer to instrument and insert into well 

a. For 10 psi transducer, total head above transducer 
may not exceed 21 feet after displacement of water 
column during test. 

b. For 100 psi transducer, total head is generally 
not a concern unless the well is deeper than 150 
feet. 
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STANDARD OPERATING PROCEDURES FOR SLUG TESTING (cont'd). 

3. 

4. 

5. 

6. 

7. 

Initialize Hermit recorder (or other make recorder) 
with test#, well#, date, time, water level, units, 
sample interval, etc. 
Establish water level/depth of transducer to 
initialize start point of test; allow transducer and 
well to stabilize a few minutes. 
Quickly insert weight into well and start the recorder 
after the weight has displaced the water. 
Record data until pressure head (increase in depth 
below ground surface) has returned to within 10% of 
the original water level, or 1 hour, whichever is 
shorter. 
Transfer recorded data from the Hermit unit using 
Hermit DM software and field computer or PC. 

,Note : The sample interval will vary for each well, 
thus it will need to be determined in the field. 
Initially, a depth reading every 1 to 2 minutes is 
suggested, depending on the aquifer characteristics. 
An example of a test and plot is shown on Figure 
3.3.5. 
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3.4.0 DECONTAMINATION PROCEDURES 

3.4.1 GENERAL PROCEDURES. To prevent the spreading of 
contaminants from one location to another and from one level to another, the 
sampling and drilling equipment will be cleaned between uses. The sample 
containers will be pre-cleaned before being delivered to the site. All 
personnel involved in the equipment decontamination will wear protective 
clothing. 

3.4.2 SA&lPLING DEVICES. All sampling devices will be cleaned 
using the following steps. 

Cl. If mu,stard gas is detected, decontaminate the equipment with 
HTH wash. 

f2. Scrub equipment with a non-phosphoric detergent and potab 
water. 

#3. Rinse with potable water. 
#II. Rinse with 0.1 N (nitric acid). 
#5. Rinse with deionized water. 
#6. Rinse with methanol (pesticide grade). 
#7. Air dry. 
#8. Rinse with deionized water. Collect rinsate blanks now. 
C9. Air Dry 

#lo. Wrap or cover sampling equipment with aluminum foil 
(shining side out) when not in use. 

a 

le 

3.4.3 SAMPLE CONTAINERS. The sample containers will be obtained 
from a supplier (ICHEM Research INC.). The containers will be pre-cleaned. 
The containers will be shipped to the location in sealed packages. The sample 
jar types and sizes are given in Table 3.4.3. A verification of the 
decontamination procedure will accompany every container shipment. 
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TABLE 3.4.3 
CHEMICAL ANALYSIS 

SUMMARIZATION OF SAMPLE CONTAINERS 
------------------------------------------------------------------------------ 

MATRIX PARAMETERS 
CONTAINERS 

------------------------------------------------------------------------------ 
Water Volatiles Two 40 mL. glass vials 
Water Semivolatiles One 1000 mL. amber glass jar 
Water Thorium & Metals One 1000 mL. plastic jar 
Water Chloride, and One 8 oz. glass jar 

Conductance 
Water Total Organic Two 40 mL. amber glass vials 

Halide 
Soil Volatiles Two 40 mL. glass vials 
Soil Semivolatiles One 8 oz. glass jar 
Soil Thorium & Metals One 8 oz. glass jar 
Soil Surety One 8 oz. glass jar 

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

3.4.4 DRILLING EQUIPMENT. Drilling equipment will be 
decontaminated before moving to the location. A decon pad will be constructed 
on the site. The complete rig and all drilling tools will be cleaned before 
moving to a new SWMU. Only the drilling equipment, the drilling pipe, the 
coring device and the auger tools, will be cleaned between boring/drilling 
site or aquifers. The equipment will be steamed cleaned and scrubbed with 
detergent water. This water will be collected and drummed. The drums will be 
left at the site as described in Section 3.6.0. 

3.4.5 ENSATE DISPOSAL. Wastewater generated during the cleaning 
and decontaminating of the sampling equipment will be collected. Decon- 
tamination will be done on site. Decontamination water will be segregated 
into detergent wash, acid wash water, and organic wash water. These waters 
will be put into drums and left at the site as describe in Section 3.6.0. 

39 



-.., MGBG DRAFT GlORK PLAN IN5 170 023 498 
AUGUST 1991 

3.5.0 SAMPLE DOCUMENTATION PROCEDURES 

3.5.1 SNERAL PROCEDURES. Field parameters will be recorded in a 
field logbook. These parameters will be transferred to Data Sheets, Chain of 
Custody -Forms, Drilling Logs, and Sample Tags. Final documentation will be 
made from a consolidation of those notes, data sheets, and laboratory data. 
Photographic documentation of field activities will be taken and included in 
the report. 

3.5.2 C.HAIN OF CUSTODY. A Chain of Custody program will be 
initiated in the fieid upon collection of the sample. A Chain of Custody 
record will accompany each shipment of samples at all times. Figure 3.5.2 is 
an example of a Chain of Custody record. 

3.5.3 SAMPLE LABELING. At the time of sample collection the 
sample will be placed in a pre-labeled, pre-cleaned sample container. The 
sample label is to cc’ntain the following information: 

1. 
2. 

t : 
5. 
6. 

i: 

Site name. 
Field station number. 
Date and time of sample collection. 
Sample type (grab or composite). 
Sample location description. 
Signa.ture 
Sample preservation used. 
Analyses type. 

Figure 3.5.3 is an example of a sample label. 

3.5.4 E:IELD LOG BOOK. The inspector will keep a log book. It 
will contain a detaij.ed record of particulars about each sample, and sampling 
condition. This log book will contain certain operational information: 
environmental conditions, equipment conditions, soil conditions, boring 
locations, equipment calibrations, personnel changes, etc. 

Sampling information will also be kept in the log book. This information 
is to include: sampling dates, sample numbers, sample descriptions, sample 
depths, groundwater conditions, and other pertinent sampling information. 
When sampling groundwater pertinent information should include: identification 
of well, well depth, static water level depth and measurement technique, 
presence of immisc:.ble layers and detection method, well yield-high or low, 
time well purged, col.lection method for immiscible layers and sample 
identification numbers, well evacuation procedure/equipment, sample withdrawal 
procedure/equipment, date and time of collection, well sampling sequence, 
types of sample containers used and sample identification numbers, 
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preservatives used, parameters requested for analysis, field analysis data and 
methods , sample distribution and transporter, field observations on sampling 

climatic conditions including air temperature, and 
ield and shipping (refrigerated) containers. 

event, name of collector, 
internal temperature of f 

Other information to 
data, sample shipment 
personnel changes. The 1 

be found in the log book includes Chain of Custody 
information, decontamination documentation, and 

og book will contain a detailed inventory of all 
waste drums generated by the operation. This inventory will describe the drum 
contents, and the boring number from which it was derived. The wastes 
generated during the decontamination of the sampling equipment will be marked 
by boring number. Decontamination pad wastes will be identified as such. The 
field log book will be submitted to the Navy at the time of project 
completion. A copy of the field notes will be added as an appendix to the 
report. 

3.5.5 DAILY WORK SCHEDULES. Each day a summary sheet is to be 
compiled. Information ‘will be copied from various log books. Figure 3.5.5A 
and B are copies of the work summary sheets. Information found in the work 
summaries include : weather conditions, levels of protection, work performed, 
sampling efforts, field analysis, problems and corrective action, and QA/QC 
activities. The sheets will be kept in the field office and will become part 
of the final record at the end of the job. Sheets will be filled out in ink 
or typed. These sheets will be kept in a loose leaf notebook. 

3.5.6 !IEtJH INVENT.ORY. Labels will be attached to the drums. The 
label will consist of the SWMU No., boring/well no., drum no., contents and 
date filled. An inventory of all waste material drums will be kept by the 
site manager. This inventory list will contain a description of the drum, its 
location, its content, and the date filled. The inventory will be used later 
to determine the drum content for disposal. This list will be kept as a part 
of the operational records. A spread sheet will be maintained and included in 
the report (Figure 3.5.6). It will list location, contents, date filled, 
description, SWMU no., boring/well no., and drum no. 
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WORK PLAN 

WASTE CONTAINMENT 

3.6.1 GENERAL. All soil cutting and groundwater generated by the _ . -- . _ ._- . _- . drilling, sampling, and well development processes will be COlleCted and put 
into drums. A drum inventory is to be kept by the site manager. NWSCC will 
take custody of the drums and will be responsible for the disposal of the 
contained material. The disposal of the contained material will be dependent 
on the results of the analytical findings. The drums will be properly closed, 
marked and covered with clear plastic to provide some measure of weather 
protection. The drums will be left at the site. 

3.6.2 WAI’ER. -- Waste generated (including the decon pad 
construction material) from the drilling, well installation, decontamination, 
and sampling operations will be collected and stored in drums. The drums will 
be closed, marked, and left at the site. The contents of the drums will be 
marked on the top and side of the drums. The drum contents will be recorded in 
the daily log book and on the drum inventory list. 

3.6.3 SOIL ’ -2 The cuttings from the disturbed portion of the hole, 
not removed for sampling, will be contained in drums. The drums will be 
marked and left on site. Information describing the contents of the drum, and 
the boring from which the cuttings were derived will be painted on the top and 
side of each drum. The drum contents will be recorded in the daily log book 
and the drum inventory’ list. 
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4.0 ELEMENT C: WELL CONSTRUCTION PLAN 

4.1.0 INSTALLATION PROCEDURES 

4.1.1 WELL LOCATION RATIONALE. The 27 existing groundwater 
monitoring wells will be used initially to sample the groundwater. Two 
additional shallow monitoring wells and two monitoring well clusters are 
projected to be installed. The reason for the shallow monitoring wells is to 
further detail the groundwater plume. The clustered wells are to serve two 
purposes. One well, a twin to WES-1-1-81 (Groundwater Monitoring Control 
Well), is to be used to determine groundwater parameters of a possible second 
and third aquifers under the site. The well will be drilled to the Beech 
Creek Formation. Each groundwater zone below the surface zone, completed in 
~~~-1-81, will be screened separate. 

4.1.2 DRILLING TECHNIQUES. Two drilling methods coring and 
auger ing (U.S. ArmrCorps of Engineers publication EM 1110-l-1804, located in 
drilling trailer) are to’ be used. At locations needing rock coring, the 
following procedures are to be used. The soil zone will be drilled using a 
hollow stem auger down to refusal. Where possible these auger holes will 
serve as soil borings. Where the soil thickness is greater than 11 feet, core 
samples will be taken with a HQ wireline system. If the depth to refusal is 
less than approximately 11 feet, (the depth needed to start coring with the HQ 
wireline core barrel), then a 2-foot-long NX core barrel will be used to 
sample to 11 feet. The core samples will be placed in order of removal, into 
plywood boxes (filling boxes from the lower right and continuing to the upper 
left) for future reference. Detailed geologic logs will be prepared. The 
core boxes shall be “permanently labeled” and transferred to the core storage 
area. Cores shall be transferred at the completion of each well or at the 
completion of site drilling. The “cuttings” from the cores shall be thin 
spread over the boring area and not containerized like the soils. The core 
storage area is (will be) magazine 1970 on Highway 333, west of the demo 
ridge, down from the sedimentation pond. This work requires the services of a 
professional geologist. 

4.2.0 CONSTRUJCTION PROCEDURES 

4.2.1 WELL CONSTRUCTION. A 6-inch annulus must be obtained to 
provide enough spaG for the filter pack and bentonite grout. A system of 2- 
inch diameter pipe and screen will be used to install the monitoring wells. 
The screen length is dependent on the aquifer thickness. The screen will not 
be greater than loft without Navy approval. The screen will extend upward to 
a point approximately 5 feet above the previously measured water level in each 
aquifer zone. The screens are all to be made from PVC, continuous horizontal 
slots O.OlO-inch wide and spaced approximately a quarter of an inch apart. 
The upper portion of the riser pipe will be 2-in. I.D. flushed, threaded, 
Schedule 40 PVC pipe. The upper portion of the riser pipe will consist of PVC 
extending from the PVC connection to approximately 2.5 feet above the ground 
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surface. The bottoms of the well screens will have non-slotted PVC traps 
extending l-foot below the screens. All material will be steamed cleaned 
prior to installation, 

Once the pipe system is installed in the boring, the annulus of the screened 
section and the total aquifer zone will be packed with a graded filter pack 
material. The filter material will be poured in from the top of the well 
slowly by hand and periodically checked for depth with a tape measure. The 
filter pack will be brought up to the next higher aquiclude. The screened 
groundwater zone must be isolated from the remaining well annulus above the 
well screen. It is to be capped with a 3 to 5-foot thickness of bentonite 
grout which will act as a sealing medium. It is to be pumped into the annulus 
of the well from the bottom through a l-inch diameter pipe. The top of each 
well has a vented PVC cap. 

4.2.2 WELL PROTECTION. The riser pipe is to be protected at the 
surface by 3-inchdiameter steel pipe with locking caps. Three 4”-diameter 
steel posts will be equally spaced around the well and embedded in individual 
concrete pads separate from’ the main concrete pad around each well. A 
permanent tag that clearly identifies the well number, date constructed, 
screen interval, well depth and top of inside casing elevation will be affixed 
on the well. A typical well installation diagram is shown in Figure 4.2.2A. 

. Wells will be developed no sooner than 48 hours after grouting is 
completed. This general installation procedure will be used for all the new 
wells. It will be modified for the wells which are to test the base of the 
and possible deeper aquifers. In the case where a shallower aquifer is to be 
drilled through, the shallow aquifer will be closed off behind pipe. Figure 
4.2.2B is a diagram of a telescoping well. 

4.2.3 WELL DEVELOPMENT. A bailing and surging procedure will be 
used to develop the new wells. The surge tool is a length of stainless steel 
rod with rubber, washers attached at the end. The washers are to be slightly 
smaller than the inside diameter of the well pipe. The bailer is a 5-foot- 
long stainless stee:t or Teflon bucket with a diameter that is slightly less 
than the inside diameter of the casing. The tools are alternately lowered 
into the well on a stainless cable and pulled briskly up and down within the 
screened zone. This bailing/surging procedure creates a surging action within 
the screened zone. This action is to flush the finer particle out of t,he 
screen and packing material allowing better flow of groundwater into the well 
or until the water forced out at the top becomes relatively clear. The 
developing tools will be flushed with clean water between each well setup. 

Compressed air well development will not be used because oil can be introduced 
into the aquifer from the compressed air used in the development process. It 
has been found that even with inline oil filters, oil can still escape into 
the formation. 
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The water generated by the development (unless contaminated) should be 
discharged to the ground surface downgradient, at least loft. from the well. 
Contaminated water wi3.1 be collected and placed in drums. These drums will be 
marked and left at the drill site. The marking and disposal of the drummed 
material is discussed in Section 3.6.0. 
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SEE APPENDIX A 
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6.0 DATA MANAGEMENT PLAN 

6.1.0 GENERAL. A RF1 Work Plan is made up of five elements. The purpose 
of the Work Plan is to guide the investigative work through those separate 
elements. The Data Management Plan is the final element of the Work Plan. It 
is the part of the Work Plan that explains the movement of the data to final 
report form. Chem:.cal. and Physical Data is reduced from its raw form into 
final form by the laboratory personnel. The final data is then put into a 
report format. The data will be presented in various text, tabular, and 
graphic formats. Concurrent with the work on the individual sites, progress 
reports for the overall soil investigation program, bimonthly reports of 
progress will be issued. These bimonthly progress reports are separate from 
the individual SWMU:; ’ studies and are covered under the generic work plan for 
the RF1 soils investigation. 

6.2.0 DATA RECORD. Recorded data will consist of site (SWMU) locations, 
sampling station (boring) numbers and location, sample number and depth 
sampled, date sampled,’ names of sampling personnel, sample descriptions and 
other boring log data, Chain of Custody information, parameters measured, 
laboratory results, and analysis of results. Locations will be recorded on 
map positions on base maps. 

Chemical results will be presented in laboratory report format and NEESA 
required EPA Contract; Laboratory Program forms. Physical laboratory results 
will be presented as computer printouts generated by the analyzing laboratory 
and will include paramet’ers such as the sample number, parameter measured, 
amount detected, date analyzed, units used, a lab ID number for each sample. 
The data will be presented in Appendixes to all the drafts and the Final 
Report. 

6.3.0 TABULAR DISPLAYS. Summary tables of data will include field data 
(sample station number, number of samples per station, depths sampled, date 
sampled, etc.) and laboratory data for chemical and physical testing results. 

6.4.0 GRAPHICAL DISPLAYS. Data will be presented in various graphical 
formats. Sample boring locations will be presented on base maps. Contaminant 
plume maps will be made to display the contaminate spread. Cross sections of 
the soil profile will be made to display the vertical distribution of soil 
type. Bar and line graphs will be used to show contamination levels. 
Pertinent photographs will be included in the report to refine a point or add 
emphasis to a finding. Other displays are possible. 

6.5.0 REPORT FORMAT. An internal draft, a draft, and a final report 
will be submitted. A period of time for commenting will occur between the 
internal draft report;, the draft report, and the final report. This comment 
period will allow f’or important perspectives to be considered. The contents 
of the reports shall be arranged in accordance with the suggested RF1 format 
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as presented in RF1 Guidance Manual (USEPA, OSWER Directive 9502.00-6c, April 
1987). The report shall consist of 8 l/2” X 11" pages with drawings to be 
folded, if necessary, to this size. There will be an Executive Summary and 
Conclusions section in the report. In the the initial draft, and the draft 
report there shall be a statement listing the persons who had significant and 
specific input into the report’s preparation. This statement will include the 
individual’s name, Job title, and telephone number. A decimal paragraphing 
system shall be used, with each section and paragraph of the reports having a 
unique decimal designation. Large displays will be presented as Plates found 
at the end of the report but referred to within the text. To reduce the 
number of drawings, data, and ideas should be combined on drawings. But 
drawing details will not be cluttered or poorly organized. The data must not 
reduce the drawings effectiveness. All drawings shall be of engineering 
quality in drafted form with sufficient detail to show interrelations of major 
features and/or thoughts on the installation site map. A decimal paragraphing 
system shall be used, with each section and paragraph of the reports having a 
unique decimal designation. The report covers shall consist of durable 3-ring 
binders and shall hold pages firmly while allowing the easy removal, addition+ 
or replacement of pages. Only in the appendix of the draft report should 
there be a statement listing the persons who had significant and specific 
input into the report’s preparation. This statement wi.11 include the 
individual’s name, job title, and telephone number. 
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7.0 ELEMENT D: QUALITY ASSURANCE PROJECT PLAN 

SEE APPENDIX B 
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Solid Waste Management Unit 

Target Analyte List 

United States Army Corps of Engineers 

United States Army Corps of Engineers 
Waterways Experiment Station 

Unified Soil Classification System 

Volatile Organic Compound Analysis 
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1.0 PURPOSE 

The Site-Specific Safety and Health Plan (SSHP) establishes procedures that 
are to be followed in order to protect Corps of Engineers’ employees from 
potential safety and health hazards arising from the collection of soil 
samples from the Mustard Gas Burial Grounds (MGBG) area of the Naval Weapons 
Support Center (NWSC) Crane Indiana. 

2 .O LOCATION and SITE DESCRIPTION/HISTORY 

The NWSC is located in the northern half of Martin County, in southwestern 
Indiana , approximately 7!j miles southwest of Indianapolis and 71 miles 
northwest of Louisville, Kentucky. The nearest major metropolitan area is 
Bloomington Indiana approximately 40 miles northeast on State Highway 45. 
NWSC occupies approximate.Ly ‘100 sq. miles zone (62,463.46 acres) which 
includes 1,006 acres of improved grounds, 49,611 acres of unimproved grounds, 
and 800 acres of water. The area is divided into facility operations, safety 
buffer and security zones and surrounding farmland (Figure 1,). The area is 
extremely isolated,(High Security) and is not accessible to the public. 

The exact site location is designated as the MGBG site and is located in the 
NE l/4 of section 24, T4N, R4W. NWSC (Figure 2,3). The area is accessed using 
Crane Road H-251 off of Cr?ane Road H-161. The area is located on d ridge crest 
in a heavily forested por,:ion of the facility. The topographical setting of 
the site is shown on Figu::e 4. Note, the MGBG is fenced and marked with 
appropriate hazard warning s:&gns. 

The MGBG was established in the late 40’s and early 50’s. Historical 
.docurnentation relative to the total amount and types of material disposed at 
the site is inconclusive. Houever, it is known that the site was used to 
dispose of some chemical weapons, radioactive material and waste chemicals.- 
Quantities of radioactive waste material (Thorium Nitrate) and chemical 
weapons (dichlorodiethylsulf:ide) were buried at the site in the mid 1950’s. 
The disposal of assorted .Laboratory chemicals has been documented at the site. 

Documentation has shown that an effort to exhume the weapons was conducted in 
1974 and 1980. During the,se two separate excavation procedures, sixteen bombs 
and a quantity of Thorium Nitrate was unearthed. Note, fifteen of the sixteen 
items (bomb cases) were empty except for mud. In addition, no trace of agent 
(dichlorodiethylsulfide) was found in the soil surrounding the bomb cases. 

Various non-intrusive magnatometer studies have been carried out 
at the site. The intent Iof the studies was to locate chemical and 
radioactive burial sites. In addition, three groundwater investigative 
projects conducted in 1981, 82, and 83 have been completed. The results show 
that the groundwater contaminants are comprised mainly of chlorinated_ 
solvents. The groundwater contaminants are the following: 1,2-Dichloroethane, ~, 
1,1,2-Trichlorethane, 1,1,2,;!-Tetrachlorethane,Bromoform,Dibromoc~hloromethane, 
Tetrachloroethylene, Tric:+.Loroethylene. 

3.0 Weather Extremes . T:?e climate in the region of NWSC is a temperate 
climate with broad season,al variations, Characterized by a mean January 
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temperature of 26 degrees F and a mean July temperature of 89 degrees F. 
Precipitation averages apprloximately 44 inches annually, with 42 inches of 
rainfall and 15 inches of snowfall. Humidity averages 40 to 90 P in the 
summer and 60 to 90 % in the winter. Both heat stress and cold stress are 
significant potential hazarlds and severe weather with thunderstorms are also a 
possible feature of the area (Appendix A). 

4.0 Investigation Activities and Associated Hazards 

4.1 Drilling. Drilling will be performed at the site for the collection 
of soil samples for chemical analysis. Some of the bore holes will penetrate 
material known or suspected to contain hazardous material. The sampling and 
drilling have limited potential for exposing employees to parts per million 
(ppm, mg/m3 > levels of organic vapors, chemical agent or low levels of 
radioactivity. Primary exposure routes during drilling operations will be 
skin absorption, ingestion and inhalation due to vapors and contaminant 
volatilization from the drill cuttings. Drilling will take place in and 
adjacent to the possible source of contamination. Health hazards risks due 
to drilling and sample handling are considered, . 

All work shall comply with all Federal, State and Local health and Safety 
requirements, including the Occupational Safety an Health Administration’s 
(OSHA) requirements (29 CFR 1910 and 1926), the U.S. Environmental 
Protection’s Agency’s (EPA) hazardous waste requirements (40 CFR 260-270), the 
U.S. Army Corps of Engineers Safety and Health Manual (EM 385-l-l; April 1981, 
Revised October 1987 and all NWSC CRANE and U.S. Army Corps of Engineers 
safety directives and policies and Safety and Health requirements as 
prescribed by Technical Escort (TEC) Guidelines for well drilling in 
Potentially Contaminated Areas (Appendix D). 

All drill sites will be cleared with local utilities to ensure that there are 
no underground utilities present. All known underground utilities will be 
located and marked. 

5.0 Hazard Assessment a& Contaminant Characterization 

5.1 Physical 

5.1.1 Heat and Co’ld Stress Appendix A. -- 

5.1.2 Heavy Equipment. -- A truck-mounted drilling operations present 
inherent noise and equipment hazards, a Job Hazard Analysis is 
attached (Appendix A). 

5.1.3 Chemical. A description of contaminants found in monitoring 
wells and a listing of possible contaminants (TLV’s,STEL’s,PEL’s) is 
provided in (Table 1). Pertinent information of contaminants is found 
in Appendix C. 

5.1.4 RadiologicaL. Contact with radiological contaminants is not 
anticipated. Based on the results of previous WES testing. Note, 
radiological contamination procedures are included. 



Table 1 

Contaminant. Concentration Ranges of Contaminants 
at the Mustard Gas Burial Grounds 

.CONTAMINANT 

Trichloroethylene 

TLV-TWA -- 

50ppm 269mg/m3 
NIOSH-Reduce to lowest, Possible 

1,2-Dichloroethane 10ppm 49mg/m3 
synonym(Ethylene Dichloride) 

NIOSH-Reduce to Lowest; Possible 

Bromoform 0.5ppm 
synonym(tribromomethane;methyJ.) 
(SKIN,HAZARD) 

PEL STEL IDLH 

200ppm for 30min 1000ppm 
Ca -, 

200ppm for 5 min 1 OOOppm 
during any 3hr period Ca -- 

NO DATA 
- 

Dibromochloromethane Hazard: Irritant and Narcotic NO DATA 

1,1,2,2-Tetrachloroethane lppm 7mg/m3 NO DATA 

1,2-Dichloroethylene 2OOppm 793mgh3 NO DATA * 4OOOppm 
synonym(Acetylene dichloride) 

1,1-Dichloroethane 2ooppo1 81Omg/m3 250ppm lOlOmg/m3 1OOOppm 
synonym(Ethylidene chloride) 

?,1,2-Trichloroethane 1 Owm 45mg/m3 NO DATA AVAILABLE 500ppm 
synonym(Viny1 tichloride) 
(SKIN HAZARD) 

Tetrachloroethylene 5Qwm 339mgh3 25wm 200ppm 500ppm 
synonym(Perchlorethylene) 

Ca - 

Dichlorodiethyl sulfide HAZARD: Vessicant war gas, causes conjunctivitis and 
synonym(Mustard Gas) blindness. Note, can be decontaminated by chloramines 

or bleaching powders. Vapor is extremely poisonousand 
is absorbed via SKIN. _ 

ACGIH-TLV/TWA Threshold Limil; Value-Time Weighted Average, An airboxqe 
concentration of substance under which it is believed that nearly all workers 
may be repeatedly exposed day after day (8hr ,4Ohr workweek) without adverse 
effects. 



” Skin ” Notation. Listed substances followed by skin, refer to the potential 
contribution to the overall exposure by the cutaneous route including mucous 
membranes and eye, either by airborne or more particularly, by direct contact 
with the substance. 

Ca Confirmed or Suspect Carcinogen. Note, if high values occur, no cartridge 
filter respirators are approved protection. 

STEL Defined as a 15 min TWA exposure which should not be exceeded at anytime 
during a work day even if the 8hr TWA is within the TLV-TWA. 

IDLH Immediately Dangerous to Life and Health. No exposure at all, allowed at 
this level. 

NIOSH-Lowest Possible Exposure Recommended exposure below ACGIH TWA. -- 



5.1.5 Biological. Biological Hazards include insects ( ticks, 
mosquitoes ) and two species of poisonous snakes (Appendix A). 

6.0 Site Investigation Personnel. The following US Army Corps of Engineer 
personnel sampling (drill crew) under the direction of a Corps of Engineers 
supervisor will perform the investigation activities. 

PROJECT MANAGER 
ON-SITE TEAM LEADER 
ALTERNATE 
SITE SAFETY COORDINATOR (SSC) : 
PUBLIC INFORMATION OFFICER 
SECURITY OFFICER 
RECORD KEEPER 
FIELD TEAM LEADERS (DRILLERS) : 
FIELD TEAM HELPERS 
OTHER AGENCY REPRESENTATIVES (TEC) 

CONTRACTOR (S) 

7.0 Responsibility 

7.1 On Site Team Leader 

Responsible for managing field operations coordinating permission-for site 
access, briefing site workers on specific assignments, arranging safe secure 
storage of drill cuttings and water brought to the surface and enforcing site 
control. 

7.2 Site Safety and Health Officer -- 

The Site Safety and Health Officer (SSHO) or Site Safety Coordinator (SSC), 
has the responsibility and qualifications to implement the site specific 
safety and health plan on this project. This is to include the authority to 
cease the operation if he/she determines any unsafe conditions exist or if the 
Site Safety and Health Plan is n,Dt being implemented correctly. The SSC will 
monitor or inspect site conditions, equipment, protective clothing and other 
safety plan requirements. The SSC is responsible for safety meetings and the 
monitoring of personnel for signs of environmental stress (i.e heat/cold). 

The SSC will modify the SSHP as required due to additional information 
discovered during on-site work. 

7.3 Public Information Officer 

Responsible for releasing any information to news media and the public 
concerning site activities. 

--. 
7.4 Security Officer 

In conjunction with a high level of security at the Crane to restrict public 
access, the security officer will help establish safe working zones 
(Exclusion Zone) and restrict access to unauthorized personnel. 



7.5 Recordkeeper 

Records all field activities, including monitoring results, and visiting 
personnel. 

7.6 Field Team Leader (Driller) 

Responsible for Drill Cred operation and safety. Following the job hazard 
analysis attached and managing the drilling, sampling and well installations. 
All drilling sites will be inspected for health and safety hazards by the Site 
Safety Coordinator or Driller, p rior to entering the site with drilling 
equipment. The SSC will then take all corrective measures necessary to safely 
work at the site. This inspection and all corrective measures will be 
documented and communicated ‘co all site workers. 

7.7 Field Team Members (Helpers) 

Responsibility to comply with all aspects of the Site-Specific Safety and 
Health Plan, and to notify the SSC or supervisor of any unsafe conditions. 

8.0 Worker Protection Requirements 

8.1 Training Requirements. All personnel who will be engaged in 
hazardous waste operations must first present to the SSC certification of 
completion of a 40 hr hazardous waste site investigation course and 8 hrs of 
annual update training as required. This training must comply with OSHA 
regulations found in 29 CFR 1910.120(e). At least two members of each crew 
will have a valid certification in First Aid and CPR. Personnel not safety 
trained will not be allowed within the control zone (a 30 foot radius) of any 
field investigations being conducted at the site. 

.Besides initial training, all personnel involved in field investigations will 
.be required to have site-specific training. Topics to include, in site 
training sessions for on-site personnel include: 

1. Biological, Chemical, and Physical Hazards. The biological, chemical and 
physical hazards at the site and their respective properties will be 
discussed. Including possible mustard gas (agent) exposure and contamination. 
2. Toxicology The potential routes of exposure to chemicals, the possible 
toxic effects,‘the IDLH (Immediately Dangerous to Life and Health) and TLV 
(Threshold Limit Value) t!alues of chemical hazards at the site, and the level 
of personal exposure which can be anticipated will be discussed. 
3. Personal Hygiene. Persanal cleanliness and the prohibiting on the eating, 
drinking, and smoking on the site will be discussed. Note, all eating, 
drink:ina. smoking is prohibited in the exclusion zone. 
4. Rights and Responsibilities of Workers under OSHA. Applicable provisions 
of t;e Occupational SafetGnd Health Act (29 CFR 1910,1926 the US 
Environmental Protection Agency’s Hazardous waste requirements (IsO CFR 260- 
270) and the Corps of Engine’ers Safety and Health Program (EM 38!5-1-J). will be 
discussed. 
5. Monitoring Equipment. T’he functions’ capabilities, limitations use and 
maintenance of monitoring ecluipment will be discussed. A hands-on review will 
be held with persons ass:.gncd to use the equipment. 
6. Site-Specific Safety and Health Plan. The full SSHP will be reviewed’ and 
a field SSHP will be ava:.lat,le to each on-site worker. 



7. Standard Operating ProcedEs. SOP’s for this work will be reviewed. 
These SOP’s are included in the appendices. 
8. Personal Protective Equipment. The use, care, and disposition of the 
specific-PPE selected for this work will be discussed. The PPE will be 
available for hands-on familiarity and practice donning, as needed. 
Individual respirator fit testing will be conducted at this time, if needed. 
9. Medical Program. Handling of medical emergencies will be discussed. The 
names, locations and telephone numbers of an available physician, ambulance, 
and hospital will be posted and available. 
10. Decontamination. The decontamination procedures established for this work 
will be discussed. 
11. Emergencies. The Emergency Contingency Plan contained in the SSHP will be 
reviewed. 
12. Public Relations. The SSC and Public Affairs Officer will be provided 
with instruction in communicating with the press and local community. 

8.2 List of Trained Personnel -- 

The following is a list of all trained personnel, training content (initial, 
supervisory, refresher, etc., d.ate received, trainer and location, for the 
specific HTW operation. 

PERSONNEL TRAINING 

40 hr 
8hr Ref. 
8hr Sup. 
First Aid 
CPR 

40 hr 
8hr Ref. 
8hr Sup. 
First Aid 
CPR 

40 hr 
8hr Ref. 
8hr Sup. 
First Aid 
CPR 

40 hr 
8hr Ref. 
8hr Sup. 
First Aid 
CPR 

40 hr 
8hr Ref. 
8hr Sup. 
First Aid 
CPR 

DATE TRAINER/LOCATION 

. 

- 

- 

_. 

-- 
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40 hr 
8hr ReY. 
8hr Sup. 
First Aid 
CPR 

9.0 Medical Monitoring Requirements. All site personnel will participate in 
a medical monitoring program., The respective components and divisions of this 
plan are shown in Table 2. All examinations are implemented by a licensed 
physician who is board-ce,:til?ied/board-eligible in occupational medicine. 
All personnel who will be engaged in hazardous waste operations must first 
present to the SSC certification of completion of the comprehensive medical 
monitoring examination within 12 months prior to the beginning of site 
activities. The medical mon:itoring program complys with OSHA regulations 
found at 29 CFR 1910.120(f) and Corps of Engineers requirements. 
The COE provides their em;?loyees with an annual indepth physical examination, 
including blood chemistry with complete blood count and differential; 
urinalysis; medical history; required chest X-ray; audiograms; pulmonary 
function testing; and a physician’s interpretation of the employee’s ability 
to wear a respirator. Th’e examination may include testing for heavy metals, 
i.e. lead, arsenic, mercur,y and pesticides (i.e DDT,DDE). 

The following signatures Prom each individual on the site verifies completion 
of requirements and Date Nzf :Latest examination received: 

. . 
PERSONNEL DATE 

- -- 

-- 

---- - 

-- - 

- -- 

10.0 Site Inspections Meeti]=. To ensure that the SSHP is followed, the SSC 
shall conduct safety meeting, -s before and after each day’s work. All 
individuals will attend these meetings. The purpose of these meetings is to: . 

- Coordinate site work activities. 
- Describe any changes in the SSHP. 
- Obtain worker feedback on ‘conditions affecting health and safety. 
- Obtain feedback on how well the HSP is working, and discuss needed changes 
- Reinforce proper work habits (i .e use of “Buddy System). - __ 

10.1 Site Inspections. The ,SSC will inspect daily site conditions, facilities 
equipment, and activities to determine whether the SSHP is adequate and 

ljeing followed. In order to make inspections effective, the SSC shall: 
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Table 2. Medical Monitoring Program 

1. Pre-employment Screening; 

it: 
Medical history. 
Occupational history, 

:: 
Physical examinatior. 
Determination of fitness to work wearing protective 
equipment . 

e. Baseline monitoring for specific exposures. 

2. Periodic Medical Examinations 
a. Yearly update of medical and occupational history; yearly 

physical examination ; testing based upon ( 1). examination 
results, (2) exposures, and (3) job class and task. 

b. More frequent testing based on specific exposures. 

3. Record-keeping and Review 
a. Maintain and provide access to medical records in * 

accordance with OSHA and state regulations. 
b. Report and record occupational injuries and illnesses. 
C. Review health and safety plan periodicallly to determine 

if additional testing is needed. 
d. Review medical monitoring program periodically in light 

,’ of current site hazards, exposures, and industrial hygiene 
standards. 

. . 
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- Have a checklist applicabl e for each site and activity, listing the items to 
be inspected. 

- Review results of these inspections with supervisors and workers in the 
safety meetings. 

- Inspect again any identifbzd problems to ensure that they have been 
corrected. 

- Document all inspections and subsequent follow-up actions. Retain these 
records until site activities are completed and turn them in to the 
Geotechnical Branch at the conclusion of the work. 

The frequency of inspections shall be made more or less commensurate with the 
characteristics of the site the equipment used on the site, and the progress 
of the work on the site. 

10.2 Personnel Protection,. 

10.2.1 Division of Work Area. -- Considering the isolated area and the low 
levels of contaminants revealed in earlier sampling, no formal division of the 
work area will be made at.. the start of sampling. However, if air monitoring 
indicates the need to minimize the transfer of hazardous substances from the 
work site and to ensure proper protection of personnel, three zones will be 
established. The three contiguous work zones are (1) Zone 1: Exclusion Zone, 
(2) Zone 2: Contamination Reduction Zone, and (3) Zone 3: Support Zone 
(Figure 4). 

10.2.1.1 Exclusion i@:. Contamination does or could not occur in this 
zone ., All people entering the Exclusion Zone must wear Modified Level D 
protection as a minimum. An entry and exit point for personnel and equipment 
will be established at the periphery of the Exclusion Zone to regulate the 
flow of personnel and equipment by the Site Safety Coordinator. 

..The outer boundary of Zone 1, the Hotline, will initially be established as a 
30-ft radius circle surrounding the drill rig or completed hole when bore 
samples are gathered. This Hotline will be defined in the field by a printed 

equal. Factors that will be considered in extending this 
air mon.itoring data, the physical area necessary to conduct 
and the potential for contaminants to be blown from the area, 

ill the circular boundary have a radius of less than 30-ft. 

hazard ribbon or 
boundary will be 
site operations, 
but in no case w 

10.2.1.2 c 
the Support Zone 

ontaminazion Reduction Zone. Between the Exclusion Zone and 
will bethe Contamination Reduction Zone which will provide a 

transition between the potentially contaminated zone and the clean zone. Zone 
2 wi.11 serve as a buffer to further reduce the probability of- the cl-San zone 
becoming contaminated. It will provide additional assurances that the 
physical transfer of contaminating substances on people equipment, or in the 
air will be limited through a combination of decontamination, zone 
restrictions, and work fJnc’;ions. Exit from the Exclusion Zone will be 
through this Contamination Reduction Zone. 

m- 
10.2.1.3 Support Zone/Command Post The Support Zone will. be%nsidered 

a non-contaminated area. ?he location of support facilities in the Support 
Zone and readily accessible to the nearest road. Support facilities ( i.e 
command post. equipment trailer, first aid station,) will be located in this 
zone. Since normal work cll>thes are appropriate within this zone, potentially 
contaminated personal clothing, equipment, and samples are not permitted in 
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this zone. The on-site support zone/command post have been established at 
. The prevailing wind conditions are 

. This location is upwind from the Exclusion Zone. 

10.2.1.4 Work Zone IntegriQ. The integrity of the division of the work 
zone during duty hours shall be :naintained by control of access and egress. 
Before crossing into another zone, a person will be admitted by the Site 
Safety Coordinator or Security Officer only after having given proper 
identification, authorization and certification of required training and 
medical examinations. The Site Safety Coordinator will record each person’s: 

- Name 
- Status (in or out) 
_ Time of entry 
- Anticipated exit time 
- Areas to be entered 
- Task to be performed 
- PPE worn if applicable 

Access to any divisions of the work zone during off-duty hours shall be 
controlled by security at NWSC. They will be appraised of the work at the 
site and its hazards and will be instructed in contacting emergency services. 

10.2.2 Personal Protective Equipment 
Note, TEC will define PPE if possible Agent contamination 

10.2.2.1 Proposed Levels of Protection. Personal protective 
equipment will be worn or used as required by this SSHP. No downward changes 
to the level of protection is’ allowed without the approval of the SSC. 
In addition, a first aid kit, fire extinguishers and some form of emergency 
will be available on site. 

Based on the evaluation of poltential hazards, the Modified Level D is 
prescribed for all activities, on this activity, Level C PPE will be available 
on the site. Except for the Support Zone, where no level of protection beyond 
general safety PPE (i.e Hardhat/boots) will be required. 

Modified Level D protection includes: 
- Tyvex disposable coveralls 
- Gloves latex, Gloves chemical resistant 
- Chemical-resistant safety boots with steel toes and shanks 
- Disposable boot covers 
- Hard hat 
- Safety glasses or chemical splash goggles 
- Hearing protection ( ear plugs, ear canal caps or muffs) 
- Splash Gear (rubber gloves, boots and rainsuit or apron) 

Monitoring will be periodically performed with a photoionization detection in 
the breathing zone during all investigation activities to ensure %haJ*the 
level of protection is proper’. Upon detection and identification of 
contaminants by air monitoring surveillance the Site Safety Coordinator will, 
if necessary, upgrade the level of protection to Level C. 

Level C protection includes: 
- Full-face respirator 
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HEPA particulate filter cartridges 
HEPA organic vapor/acid gas cartridges 
Splash gear 
Steel toes boots, Boot Covers 
Hearing protection 
gloves, chemical resistant; 
Boots, chemical resistant 
Gloves, latex 
Disposable coveralls 
Hard Hat 

10.2.2.2 PPE Inspection. All PPE will be inspected by the Site Safety 
Coordinator prior to beingssued to workers on the job. The exception will 
be individually issued items such as respirators, which are previously fit 
tested by each individua:L. The Site Safety Coordinator will: 

- Inspect and 0perationa.L testing of newly received equipment 
- Inspection of equipmen; prior to issue to workers 
- Inspect multiple-use equipment after use or training and prior to 

maintenance 
- Periodically inspect stored safety equipment 
- Insure all site worker,3 have been trained in the use of PPE 

Equipment inspection will follow procedures specified by PPE manufacturers. 

The SSC will maintain records of all inspection procedures. Individual 
identification numbers shal:L be assigned to all multiple-use pieces of 
equipment, and records will be maintained by that number. Inspections, 
will record the ID number, date, inspector’s name and findings. Damaged or 
otherwise objectionable equipment shall be repaired or removed from the job. 

10.2.2.3 Donnina?PE. A routine will be established for donning 
PPE . Once the equipment ha:zeen donned, fit will be evaluated by the SSC. 

10.2.2.4 Work Mission Duration. -- Before the workers actually begin 
work in their PPE ensembles, the anticipated duration of their work mission 
will be established. Severa. factors will be considered in determining mission 
length. These include: 

- Suit/ensemble permeation and penetration by chemical contaminants. 
- Ambient temperatures 

10.2.2.5 In-use Monitoring. During equipment use; workers will be 
encouraged to report any perceived difficulties to their supervision. These 
difficulties include, but are not limited to: 

- Degradation or permeation of PPE 
- Perception of odors 
- Skin irritation - 
- Unusual residues on PPE 
- Discomfort 
- Resistance to breathing (if respirators are worn> 
- Fatigue due to respirator use 
- Interference with vision or communication 
- Restriction of movement 

15 



- Personal response such as rapid pulse, nausea, and chest pain 

10.2.2.6 Temperature Stress. Site training will address the topics 
of heat stress and cold stress as presented in (Appendix A). 

10.2.2.7 Storage. PPE will be stored properly to prevent damage or 
malfunction due to exposure to dust, moisture, sunlight, damaging chemicals, 
extreme temperatures and/or impact. The SSC shall be responsible for proper 
storage of PPE. 

10.2.3 Air Monitori%. A program will be established for the 
periodic surveillance to detect changes in the areas of investigation sites so 
as to continually ensure the accuracy of the division of the work area and the 
adequacy of worker protection. During investigation activities, the Site 
Safety Coordinator will monitor the work site for (1) combustible gas 
concentrations (2) organic vapors and (3) radiological contamination. 

10.2.3.1 Combustible Gas Concentrations. During drilling, the SSC 
will monitor the work area to detect, measure, and document any explosive 
concentrations of contaminants. Explosion potential measurements will be 
made using a combination combcstible gas/oxygen (CGM) (Neotronics Meter, 
Exotox Model 40-OFH) and hydrogen sulfide meter. Drill crews shall use the 
CGM while drilling to determir.e if any explosive potential exists within the 
working area. Readings taken at the barrel or opening of the boring are 
indicative of vapor-gas escape, but may be inaccurate or inconcluSive. 
Readings taken approximately one foot above the source indicate a greater 

10.2.3.2 Organic Vapors/Fhotoionization Indicating Device (PID) 
The SSC shall use a photoionization detector ( HNU Systems Model lOl,- 
Hazardous Waste Detector) to monitor the levels of ionizable vapors at the 
-investigation site. Depending or the investigation activity, 1 -min 
measurements will be made in the bore hole, at ground level, and at the 
worker’s breathing zone. The PIEI will be calibrated relative to benzene 
concentration or to standards tra.ceable to benzene. In the event that the PID 
detects a contaminant(s), a 0.5a Draeger tube for benzene will be use!d to 
confirm the presence of benzene a.nd its concentration. Benzene will be 
specifically monitored for each c,rilling. If benzene is detected, but its 
concentration is below 5ppm in the breathing zone, work will stop, and the IH 
or Safety Office will be notified to inquire about donning respirators. If 
the benzene level exceeds 5ppn in the breathing zone, all personnel will 
evacuate the Exclusion Zone until bore hole readings return to background 
values, and the SSC will call the designated Safety Office or IH for further .- 
instruction. 

If benzene is not detected, the protection level will be based on total 
organic concentration levels for a 1-min detector reading in the breathing 
zone. The following protection levels will be used for concentration 
measurements in the breathing zone: LI 

--. 

Concentration Protection Level or Action 

O-5 units above background Modified Level D PPE will be worn 
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5-50 units above background The SSC will suspend work and consult 
the IH or Safety Office about donning 
respirators ( Level C PPE) and 
dividing the work area into zones. 

>50 units above background Evacuation of Exclusion Zone 

10.2.3.3 Radiological Contamination 

With a Ludlum Model 3 portaole survey meter, the Site Safety Coordinator will 
screen samples, equipment and personnel for alpha, beta, and gamma 
contamination. The survey meter will be operated according to its 
manufacturer specifications regarding use and limitations. If elevated 
radioactivity levels are detected in a work area, the investigation site will 
be evacuated and the Site Safety Coordinator will notify the Wilmington 
District Safety and Occupational Health Office for further instruction. 
Following exposure to elevated radioactivity levels, workers will submit a 
bioassay to be analyzed for Thorium 232. Along with instrument monitoring, 
each worker will wear a thermoluminescent dosimeter badge. 

10.2.3.3 Agent (dichlorodiethylsulfide) Contamination 

Refer to SOP,Well Drilling Procedure For Soil Sampling In Potentially 
Contaminated Areas Of Edgew2od Area (attached). 

10.2.4 Decontamination Note, Decontamination for Agent will be conducted as 
prescribed in SOP, Well Drilling Procedure For Soil Sampling In Potentially 
Contaminated Areas Of Thedgewood Area. Supplied by TEC Personnel, and will 

.supersede the following or add to decontamination procedures. -- 

10.2.4.1 Standard Procedures. All personnel., clothing and 
equipment leaving the Exclusion Zone (if applicable) must be decontaminated to 
remove any contaminants. Decontamination activities will be conducted in the 
Contamination Reduction Zone. The location of the Contamination Reduction _ 
Zone is shown in Figure 5 Site Work Zone, and its layout is shown in Figure6. 
For personnel, the following steps will be taken for decontamination: 

Station 1. Deposit equipment (tools, sampling devices and containers, 
monitoring instruments, clipboard etc.) on plastic drop cloths. 

Station 2. Scrub outer boots, outer gloves, and splash suit with decon 
solution or detergent water. Rinse thoroughly with water. 

Station 3. Remove outer boots and gloves. Deposit in a canister lined with a 
plastic liner. 

Station 4. If a worker leaves the Exclusion Zone to change a canister or mask, 
this is the last step in the decontamination procedure. Obtain a 
new canister, don new outer gloves and boot covers, tape joints, 
and return to work. 

Station 5. Remove boots, chemical-resistant splash suit, and inner gloves and 
deposit in separate containers lined with plastic. 

Station 6. Remove facepiece/shield, and deposit it on a plastic sheet. 
Station 7. Wash hands and face thoroughly. Shower as soon as possible. 
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Decontamination solutions apd rinses shall be contained collected and stored 
until they shall be analyzec, to determine suitable disposal methods. 

10.2.4.2 Emergency Decontamination. If immediate medical treatment 
is required to save a life, decontamination will be delayed until the victim 
is stabilized. If decontamination can be performed without interfering with 
essential first aid , dec:ont.amination will be performed immediately. 

10.2.4.3 Emergency Decontamination For Mustard Exposure. 

a. Eye and mucous membrane c:ontamination-speed in decontamination of the eyes 
is absolutely essential. Them procedure is very effective for mustard in the 
first few seconds after expclsure but is of very little value in later exposure 
Remove personal from the lic,uid source and flush eyes immediately, with water 
by ti.1 ting the head to the ziide, pulling the eye lids apart with the fingers 
and pouring water slowly int.o the eyes. Note, do not cover the eyes with 
bandages but, if necessary, protect the eyes by means of dark or opaque 
glasses. Transfer the individual to a medical facility. 

b. Skin contamination- Remove person from agent source immediately. Flush skin 
and clothes with 5s sodium hypochlorite solution for one minute. Cut and 
remove contaminated clothing;, flush contaminated skin area with 5% sodium 
hypochlorite solution, then wash contaminated skin area with soap and water. 
If shower facilities are ava.ilable, wash thoroughly and transfer to medical 
facility. ( If thickened agent is involved, remove by scraping with something 
dull instrument such as EL pL,tty knife or trowel. 

11.0 Contingency Plan 

11.1 Line of’ Authority. 
all decisions relating tc,.te safety. 

The SSC or TEC will be responsible for 
This includes overseeing all the 

worker protection requirements. The SSC will ensure that all participants 
conduct their work in accorclance with the SSHP, and will direct any employee 
to leave the site if the employee fails to observe safety requirements or in 
any way creates a safety hazard. The SSC will be backed up by a specified 
alternate. Other personnel who may be involved in emergency response will be 
identified and their respective roles defined, at least two emergency response 
personnel on the job shaJ.1 be certified in CPR and First Aid. 

11.2 Pre-emet=icy Planning. The SSC will contact the local 
hospital emergency room, the local poison control center, and the NWSC 
security, fire and ambulance services before activities begin. The SSC will 
inform the hospital emerl;:enc:y and ambulance service of probable emergencies. 
At the investigation sitci ,&he SSC shall ensure that adequate emergency 
equipment is at the inve:;ti@;ation site, and designated emergency signals 
audible and universal hand signals are understood,in case of radiofailure. 

- Three vehicle horn blasts is an emergency signal to leave ExciusioyZone 
- Hands gripping throat ( Out of AIR), Grip Partners Wrist (Leave Area NOW) 

Hands on Head (Need As:;ist.ance), Thumbs Up(OK, Allright), Thumbs Down(No) 

Emergency equipment shall include : 
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The equipment needed to perform the decontamination steps as follows: 

Station 1. Containers of variable sizes 
Plastic liners 
Plastic drop cloths 

Station 2. Containers (20-30 gall.ons) 
Decon solution 
Rinse water 
2 to 3 long-handled, soft-bristled brushes . 

Station 3. Container (20-30 gallons) 
Plastic liners 
Bench or stools 

Station 4. Masks and cartridges 
tape 
Boot covers 
gloves 

Station 5. Containers (20-30) ga:.lons 
plastic liners 
Bench or stools 

Station 6. Plastic sheets 
Wash basin or bucket 
Bench and stools 

Station 7. Water 
Soap 
Tables 
Wash basin or bucket 

. 

For equipment, the following steps will be taken for decontamination: 

1. Remove any solid particles from the equipment by brushing and then rinsing 
with tap water. For drilling equipment , steam cleaning is necessary. 

2. Wash equipment with a detergent solution. 
3. Rinse with tap water by submerging or spraying. 
4. For organic contaminants, an optional rinse with a solvent (methanol or 

acetone) may be used to dissolve and remove contaminants. 
5. Rinse thoroughly with distil:Led water. 
6. Air dry equipment or rinse w:Lth methanol. 

To protect delicate instruments prior to use in the Exclusion and 
Contamination Zones, they shall be placed in a clear plastic bag, and the bag 
shall be taped and secured arlound the instrument. Openings are made in the 
bag for sample intake. The plas’;ic bag shall be discarded appropriately in 
lieu of decontamination. 

The supplies needed to decont,vninate equipment follows: 

- Decontamination solutions. 
- Cleaning liquids: 

methanol. 
detergent so.lutions, tap water, distilled water,?nd 

- Chemical-free paper towels. 
- Cleaning brushes. 
- Cleaning containers; plastic buckets and galvanized steel pans. 
- Waste storage containers: drum;3 and plastic bags. 
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- Mobile telephone/Radio Communication (optional) And in this project not 
authorized, Phone Number -- 
- First Aid Kits 
- Portable Eyewash and shower 
- Blankets 
- Stretchers 
- Water in portable containers 
- Fire-fighting equipment and supplies 
- Level B PPE, available from NWSC 

11.3 Fire and Accimt Procedures. All employees will be made 
aware of the fire and accident. response procedures by site-specific training 
prior to start of work. And the available support from the local Crane Spill 
Response Team (Appendix B, Spill/Emergency Contingency Plan). 

11.3.1 Fire Response -- 

1. Report fire 
2. Secure equipment and vehicles. 
3. Only attempt to extinguish small controllable 

fires which can be easily controlled with 
portable fire fighting equipment (i.e 5 lb ABC, 
Co2) until help arrives, unless imminent danger 
exists. Evacuation will be necessary whenever an 
uncontrollable fire threatens health and safety 
at the site. Notify the NWCS fire department 
immediately following evacuation. 

11.3.2 Accicien t Response -- 

1. 

2. 

3. 

4. 

1?.4 Emergency Information 

Remove the injured or exposed worker(s) from 
the immediate danger. 
If decontamination can be done, first wash, _ 
rinse and/or cut off protective clothing and 
equipment next render first aid as needed, 
and then call for transport to the hospital. 
If decontamination cannot be done, first 
wrap the victim in blankets or plastic to 
reduce contamination of other personnel. 
Next alert emergency and off-site medical 
personnel of potential contamination 
and instruct them of specific procedures 
if necessary. 
Evacuate other personnel from the 
immediate affected area to a safe location 
until the Safety Coordinator determines that 
the site is safe for work to resume. 

-.- 

11.4.1 Site Maps. Site maps showing topographic features, prevailing 
wind direction, work zones, and evacuation routes shall be posted 
conspicuously at the work site in locations known to all personnel. Site 
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personnel must verify these numbers upon arrival to the site and prior to 
beginning any activities, 

11.4.2 Emergency Telephone Numbers The following list of emergency 
telephone numbers will be posted conspicuously, And all site personnel will 
be told their locations. (at.tached) 

EMERGENCY SERVICE/CONTAC'X TELEPHONE NUMBER 

- USEPA Environmental Response Team 201/321-6460 

- US Coast Guard Environment.al Response Team 800/424-8802 

- Association of American Railroads Response Team 202/293-4048 

- Project Manager Robert; Ma.gee 9191251-4709 

- Health & Safety Officer 

- Fire Department NWSC C:RANE --- 

- Police/Security Department, NWSC CRANE 

812/845-1235 or 854-1333 

812/854-3300 

- State Police INDIANA STAI’E POLICE 812/332-4411 . 

- Hospital NWSC CRANE 854-1220 
BEDFORD MEDICAL CENTER 854-1339 

- Ambulance On-Site/Off-Site NWSC CRANE 854-1100 
LAWRENCE CO 279-6545 

- Poison Control Center 800/382-9097 

******************+****~~**~****~~~~~****~****~******************************* 
Name of Hospital : BEDFORD ME,DICAL CENTER 

Telephone Number: 812/275-1200 

Hospital Address: 2900 WE:ST 16th ST. 
BEDFORD I&. 47432 

Route to Hospital Take left at Bedford Gate South, directly to city of 
Bedford, take first left onto 16th St. 
Distance to Hospital: apprc'x. 20 miles 

11.5 Emergency Documentaticn. All incidents involving personal injury shall 
be investigated and documented so that preventive measures may be taken to 
avoid similar incidents. At a minimum, the following steps shall be taken: 

-- 
- Notify the Safety and Occupational Health Office 
- Prepare the Accident Report, Eng 3394, in accordance with Corps of Engineers 

regulations. 
- Prevent the work area f'rorr. being disturbed until the accident investigation 

is completed. 
- Notify NWSC personnel in accordance with their regulations. 
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12.0 Logs, Records, and Reports The following logs, reports, and records 
shall be developed, retained ;G made available to entitled regulatory 
agencies upon request: ( 1) TrainI.ng logs; (2) Medical records; (3) Daily 
safety meeting reports; (4) Daily air monitoring logs; and (5) Daily safety 
inspection logs. The daily records for safety meetings, air monitoring, and 
inspections will be kept in a separate safety and health log book, Appendix B 
contains blank record forms. 

13.0 Field SSHP Appendix C contains a condensed version of this SSHP for 
consultation by Corps of Engineer employees at the work site. Copies of the 
field SSHP will be made available to each worker and also to the Site Safety 
Coordinator in addition to the full version of the SSHP. 

14.0 Changes to the SSHP The Site Safety Coordinator will submit changes to 
the SSHP for approval by the IIistrict Safety and Occupational Health Office 
prior to implementing the change:;. 

15.0 Plan Approval 

District Safety Officer 

Name 
-- 

Signature - Date 

- 

Other Approval 

,* -- 

16.0 Statement of Understand& 

All site personnel have read ,che above plan or field copy and are familiar 
with its provisions. The follow:ing signature certifies that they have read, 
understand and comply with the guidelines set forth in this Safety Plan. 

Site Safety Officer: 

Name 

Project Team Leader: 

Signature Date 

Site Personnel -- 
-- 
- . -- 

-.- 
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!;TANDARD OPERATING PROCEDURE A 
. 

SEVERE THUNDERSTORMS AND TORNADOES 

Meteorological conditions shall be closely watched, especially in 
the spring, when severe thunderstorms and tornadoes are most 

likely. Often they &cur late in the afternoon on hot spring days, 
but they can occur at any time of the day in any season of the 
year. Usually, tornadoes are preceded by severe thunderstorms with 
frequent lightning, heavy rains, and strong winds. 

A severe storm watch or a tornado watch announcement on radio or 
television indicate:; that a severe,thunderstorm or tornado is 
possible. No work is permitted in the Exclusion Zone during 
thunderstorms, severe thunderstorm watches or tornado watches. 

A severe thunderstorm‘warning or a tornado warning signify that a ,. 
severe thunderstc,rm or a tornado has been sighted or detected by 
radar and may be approaching. All work.on site shall stop during 
the time of a severe thunderstorm warning or tornado warning. 

Personnel on site during a tornado shall take the following steps: 

- Leave office trailers or vehicles. 

- If outdoors, lie flat in a nearby ditch. 

- Beware of lighting hazards. Stay away from power poles, 
electrical appliances, and metal objects. 

- Do not try to outrun a tornado. 

‘. 

. 

-. 
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ISTANDARD OPERATING PROCEDURE C . 

*. TEFPERATURE STRESS 

Heat Stress. Wearing PPE puts a hazardous waste worker at 
considerable ri:sk of developing heat stress. Because heat stress 
is probably one of the most common illnesses at hazardous waste 
sites, regular monitoring and other preventative precautions are 
vital. 

To monitor heat stress, the Site Safety Coordinator will have 
workers count their pulse during a 30-second period as early as 
possible in a rest: period. If the heart rate exceeds 110 -beats 
per minute at the beginning of the rest period, the Site Safety 
Coordinator wil:. snorten the next work cycle by one-third and keep 
the rest period the same. If the heart rate still exceeds 110 
beats per minute at the next rest period, the Site Safety 

t -. Coordinator wil:! shorten the following work cycle by one-third. 
. 

* 
The. frequency of physiological monitoring depends on the air 
temperature adjustsd for solar radiation and the level of physical 
work (See Table 1.). 



STA.NDImD OPERATING PROCEDURE B 

SNAKE BITES 

Normally, the noise of a person 'approaching a snake habitat is 
sufficient to frighten the snakes off. However, extreme caution 
is necessary when explorinq areas where snakes misht be found, such 
as behind 
pipes. 

The rules 

Do not 

rocks, under bushes, or in holes, crevides, and abandoned 

to follow if bitten by a snake are: 

cut the bite area as it will exacerbate the effect of 
the venom. 

Do not apply suction to the wound -as it is minimally effective 
in removing venom. 

Do & apply a tourniquet since venom is most dangerous when 
concentrated in a sma.11 area. 

Do & allow the vic,tim to run for help as this allows . 
accelerates circulation. 

Do seek immediate ,medical attention. 

Do keep the victim calm and immobile. 

Do have the victim hold the affected extremity lower than the 
body while waiting for medical assistance. - 

. 



The Site Safety Coordinator will take the following preventative 
steps: 

. . 

- Adjust work schedules as required in the following ways: 

Modify work/rest schedules according to physiological 
monitoring results. 

Mandate work slowdowns as needed. 
c 

Alternate jOh:l fUnCtiOnS t0 Id,nid.wZe. OVereXertiOn at one 
task. 

- Perform work dur,ing cooler hours of the day, if possible.' 

- Provide cooled s;helter or shaded areas to protect personnel 
during rest periods. 

- Maintain workers' body fluids at normal levels. 

- Provide cooling devices to aid natural body heat exchange 
during pro&onged work or severe heat exposure., Cooling devices 
include: . 

Field showers or hose-down areas to reduce. body temperature 
_ and/or to cool off protective clothing. 

e- 

Cooling jackets, vests, or suits. 

- Train worker:; to recognize and treat heat stress. 
on-site training, 

As part of 
identify the signs and symptomi- of heat 

stress (See Table 2.). 

. 



Suggested Frequency 
for Fit and 

,. 

Table 1 

of Physiological Monitoring 
Acclimatized Workers . 

s 

Table 2 

Signs and Symptoms of Heat Stress 



Table 3 . 
Wind Chill Factor Chart* 

. 

48 37 21 i6 
40 28 16 
36229 0; 
32 la 4 -10 

iti ii 
-15 
-1a 

27 11 14 :E 
26 10 4 

. 

Table 4 

Symptoms of Cold Exposure 

s:aues of Frostbite 

1 IV Whitening of skin 

2. Waxy skin 

3. Skin. firm to touch 

4. Tissues cold, pale, and solid 

gtaqes of Hvbothernia 

1. 

2. 

3. 

4 I . 

5 . 

Shivering 

Apathetic, sleepy, lowered body 
temperature 

Glassy stare, slow/pulse, slow breathing, 
unconsciousness 

Freezing of extremities 

Death 

. 

. 
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- Cold. Stress. Cold injury (frostbite and hypothermia) and 
impaired ability to work are dangers at low temperatures and when 
the wind-chill factor is low. If the available clothing does not 
give adequate protection to prevent hypothermia or frostbite, work 
shall be modified or suspended until adequate clothing is made 
available or until weather conditions improve. Specifically, for 
exposed skin, continuous exposure should not be permitted when the 
air speed and temperature results in an equivalent chill 
temperature of -25'F (See -Table 3.), and at air temperatures of 
34.6'F or less it is imperative that workers who become immersed 
in water or whose clozhing becomes wet be immediately provided a 
change of clothing and be treated for hypothermia. 

. 

. . 



If work is performed continuously in the cold at an equivalent 

chill temperature (EC!T) below 20°F, heated warming shelters shall 

be made available nearby; the frequency of use of these shelters 

shall depend on the ,severity of the environmental exposure. The 

onset of intense shivering, frostnip, the feeling of excessive 

fatigue, drowsiness, irritability, or euphoria, are indications 
for immediate return to the shelter. When entering the heated 

shelter, the outer layer of clothing shall be removed and the 
remainder of the clothing shall be loosened to permit sweat 

evaporation, or a change of dry work clothing shall be provided. 

A change of dry wor:k clothing shall be provided as necessary to 
prevent workers from returning to their work with wet clothing. 
Dehydration occurs insidiously in cold environments and may 
increase the susceptibility of the worker to cold injury due to a- 
significant change :in blood flow to the extremities. Warm sweet 

drinks and soups should be provided at the work site to provide 
caloric intake and fluid volume. The intake of caffeinic beverages 

. . shall be prohibited because of diuretic and circulatory effects. 

As part of on-site training, workers will be instructed in: 

- Proper warming pr,ocedures and appropriate first aid 

treatment. 

- Proper clothing practices. 

- Proper eating and drinking habits. 

- Recognition of impending frostbite. 

- Recognition of signs and symptoms of impending hypothermia 

Y 

L 

. . 

or excessive cooling of the body (See Table 4.). 

- 

. 
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I. Background: - 

40 CFR 264.50 ar:d 329 IAC 43 regulations require the prep&ration 
of a Spill Contingency (SC1 Plan outlining in detail the 
emergency proced.ures to be effected if a spill or release of 
hazardous material occurs which could threate:n human health or 
the environment. OP!JAVNOTE 6240 (20 February 1080) and OPNAVINST 
5090.1 (26 May IQ831 directed all Navy facilities to prepare and 
submit a Spill Clontingency Plan along with a Spill Prevention, 
Control and Countermeasures (SPCC) Plan and a Hazardous Waste 
Management Plan. 

L ,. 

II. Puroose and Scone: 
.- 

The purpose of this SC Plan is to provide response procedures for 
a spill or release of hazardous material and/or waste within the 
boundaries of the Naval Weapons Support Center Crane (NWSCC), 
Crane, Indiana. This plan is intended to enable the NWSCC to 
meet the requirements of Federal and State regulations and Navy 
instructions concerning hazardous material spills. This plan 
will be modified as necessary to meet any future requirements. 

This plan will be implemented in case of incident within the 
boundaries of NWSCC wherever hazardous material is spilled or 
released in an unplanned manner and presents any threat to human 
health or the environment. t 

III. Mission. 

The NWSCC is situated on a 62,463-acre tract of land in southwest 
Indiana. It is located in the northern portion of Martin County 
and extends into neighboring Davless, Qreene, and Lawrence 
Counties. 

C.rane's mission is to 'Provide quality and responsive 
engineering, technical and material support to the Fleet for 
combat subsystems, equipment and components; Micboelectronic 
Technology, McIvowave Components, Electronic Warfare, Acoustic 
Sensors Test, Electrochemical Power Systems, Conventional 
Ammunition Engineering Pyrotechnics, Small Arms, Electronic 
Module Test and Repair, Electronic Warfare, as assigned by the 
Commander, )Java:l Sea Systems Command.' 
Management Program, 

Under-the Single Service 
a segment of the Ccntcr'a mi%%ion includes 

support of the (!rane Army Ammunition Activity (CAAA). This Army 
activity is tasked with the production and renovation of 
Conventional amnunition and related items: the performance of 
manufacturing, engineering, and product quality nnsurance to 

.  
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support production: and the storage shipment, and/or 
demilitarization and disposal of conventlonal ammunition and 
related components. 

Approximately 4348 people are employed at NWSCC. Of these, about 
747 personnel wo%k :lor the Army. The Center engages these..people 
in a variety of processes and functions to accomplish the 
missions of the Navy and Army. A tremendous assortment and 
volume of hazardous materials are used for this purpose. 

IV. Who are the Envlronmantal Emergency Coordinators? 
329 XAC 3-43-3(d) and 3-4.3-6 

The primary and alternate Environmental Emergency Coordinators 
(EEC) listed in this section are available at all times, either 
on-site or on-call, to coordinate emergency spill response 
measures. If they ,are unavailable;the Fire Division shift 
captain will act as On-Scene Commander (OSC) until the _- 
Environmental Protection Branch Manager or alternates arrives on 
the scene. In cases where a fire involved, the OSC will -remain 
in charge until the fire is controlled. At that time, the OSC 
can transfer comman'd to the EEC. 

Three Indiana Page Beepers have been assigned 'to the 
Environmental Protection Branch (Code 0924) so that Code 0924 
personnel can be reached In transit to and from work and during 
off -work hours. 

Process for using the Beepers is: 
. 
-Dial number ass:,gned to the beeper Wats 701 -- 

-It will ring 2 times and then you will hear 3 computer beeps. 

-Key in the phone number you want the person to call and follow 
up with the * sign. 

-It will then beep and you will get a busy signal. Hang up. 

-It iS then in the computer and the beeper will be notified, 

Each person listed below is thoroughly familiar with this plan aS 
well as operations and activities Of the regulated units listed 
in Appendices I, II, and III. Each person has the authority to 
commit the resotrces necessary to.carry out this plan. 

Primary Con<tact: NWSCC Environmental PrztPrltlon Branch ' 
Manager, Jim Hunsicker (Code 09241, work phone 812-854-1132 or 
3114. Home address: 
phone 812-683-33113. 

408 12th St., Huntingburg, IN 47542, home 
To make contact by beeper din1 

7-0-l-278-2447. 
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Alternate:: NWSCC Environmental Protection Assistant, Phil 
Keith (Code 0632471, work phone 812-8.54-3114 or 1132. Home 
address: 2526 North 14 l/2 Street, Terre Haute, IN 47804, home 
phone: 812-466-7592. To make contact by beeper dial 
7-O-l-278-2441. 'I - 

2nd Al telpnate: NWSCC Environmental Protection Assistant, 
Jerry McCracken, (Code 092411, work phone 812-854-3114 or 2132. 
Home address: R.R.*l, Box 55, Bloomfield, IN 47424, home phone: 
812-384-3073. 
To make contalzt by beeper dial 7-O-l-278-2445. 

3rd Alterna.te: -m NWSCC Fire Division Shift Captain. work 
phone 1235. Below Is a list of potential shift captains. 

>. 
Phone # 

Name Title . Address (Area Code 8121 

David Anderson Asst. Fire Chief Box 71 694-8879 - 
Sandborn, IN. 47578 

Larry Wools Asst. Fire Chief P-0. Box 118 847-9593 
Linton, IN 47441 

C. Scott Wolfe Ffre Captain R. R. #l 295-3694 
Loogootee, IN 47558 

James W. Wires 'Fire Captain R. *3, Box 36 848-4195 
Orleans, IN 47452 

Sam Wllcoxen Fire Captain R. R. *l, Box 205 633-7525 = 
Milltown, IN 47145 

Phillip Burger Fire Captain R. R. *2, Box 218 384-4000 
Bloomfield, IN 47424 

V. Duties of Emer#cncy Coordinators: 
329 IAC 3-43-6 and 3-43-7 

The primary duty of the EEC is to coordinate and supervise all 
spill response efforts. This includes: - _ - 

A. Notifying and organizing the spill response team and 
other needed personnel. 

B. Enacting; further spill containment procedures. -- 

C. Identifying the type/chemical composition of the spill. 

D. Evacuatj.ng and securing the area of the spill as 
ncceaaary. 

3 
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E. Notifying or Reporting spill to the DUTY OFFICER AND 
COMMANDING OFFICER. The EEC will also contact the NATIONAl, 
SPILL RESPONSE CENTER, INDIANA DEPARTMENT OF ENVIRONMENTAL 
MANAGEMENT and outside authorities in the community (State 
Police, local,hospitals and Local Emergency Planning 
Commissions) as necessary. Telephone numbers for 
aforementioned personnel and Agencies is found in 
Appendix IV. 

F. Initiation of spill cleanup and equipment 
decontaminatio. 

VI. Spill Resboni Team (SRT): 

A. Drills: Routine drills and exercises in spill 
containment procedures involving key personnel will be 
performed periodically. 

B. The:regular members of the SRT will include the 
following: 

. 

1. Environmental Protection Branch Manager, who serves as 
the EEC (extension 3114/11321; . . 

2. Hazardous Waste Handlers (extension 1192 or page by 
dialing extension 3125, then dial 236 or 240 after beeping 
tone stops:); 

3. Environmental Protection Assistants: t 

. 
4. Public Works shops personnel, Codes 04, 104, EOD, 10, 
Disaster Preparedness Team, or other personnel will be 
noti-ied according to the discretion of the OSC and/or the 
EEC. 

VII. Authorizatlx Strrtomcnt: 329 IAC 3-43-6 

The EEC and the OSC have the authority to call in any personnel 
(EOD, public Works, Industrial Hygiene, Safety, etc.) needed in 
an emergency situation. In situations where the EEC and the OSC 
have assessed that a release, fire or explosive threatens human 
health or the environment outside the facility, the Captain 
should be advised of the situation simultnneousl:~ a.4 Outside 
officials are being notified. If a spill cleanup COntractor is 

. . to be called in, th(E Captain, Technical Direct"6r,..and Public 
Works Officer should be notified and advfsed of {the decision, and 
1he contractor cont9xcted. If the Captain, Technical Director or 
the public Works Of.ficer are not available, the OSC or EEC will 
proceed with contacting and requesting the services of a 
contractor. 

. 4 
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VIII. Idantlfic!~tion of Hnzardoun Materials:, 329 IAC 3-43-7(b) 

A. If there is a release, fire. or explosion, the EEC will 
immediately identify the character, exact source, amount and 
area1 extent-of any released materials to the extent pbssible 
with respect to the release circumstances. 

B. If the i'ientity of the spill material is not known or 
relayed by the report of the spill, the EEC may be able to 
determine the identity on the basis of the location of the 
material and knowledge of the related processes in its 
vicinity. T:he Environmental Protection Branch has data files 
of processes and storage areas involving hazardous 
wastes/materials throughout the Center. This information 1_ 
file will also be of assistance in determining the exact 
source of the spill. Identification of spilled material can 
also be made by actual observation or production records to 
determine what materials are being used by process, Samples 
may be taken to verify the identity of the released material. 
Analysis could be received back if analyzed: on-Center - 24 
hours; off-Canter - 48 hours. 

C. A member of the Center's spill response team will be 
dispatchel b:y the EEC to determine or verify the reported 
volume of the spill, as well as to investigate the cause of 
the release, through observation and discussions with key 
personnel in the area. If a spill occurs locally during 
transit of a hazardous waste/material, logs and/or manifests 
and label information will provide data on the identity, 
volume and. source of the spill. 

c 

IX. Ansesament:- 329 IAC 3-43-7(c) and (e) 

A. Concurrently while identifying the character, exact 
source and area1 extent of any released materials the EEC 
will assess possible hazards to human health and the 
environment due to emergency incident. This assessment would 
be developed through consultation and coordination with 
representatives from NWSCC's Safety, Medical, Fire, and 
Security Departments and the Explosive Ordnsti‘ce Disposal 
detachment. The assessment should address: 

1. Direct and indirect reeultn f,rom the release, fire, or 
explosl.on; 

2; Ef l'ects of any toxic, 
that are generated: 

irritating 0.1~ arphyxiating gaies 

3. Effects of any hazardous nurrncc water run-of! from 
water clr ,:hcmicnl agents used for fire control. 
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B. The following resources would be reviewed by the 
assessment group to complete the hazards assessment: 

1. Material Safety Data Syeets for material involved in 
incidents, to determine decomposition by-products; 

. . 
2. Chemical reference documents such as Sax Dangerous 
Properties of Industrial Materials, Merck Index, Condensed 
Chemical Dlctlonary, Lange's Handbook of Chemistry, and 
Emergency Handling of Hazardous Materials; . 

3. Analytical data that is available for :material 
spilled. 

C. The assessment group would aleo have to evaluate means of 
egress and direction for any spill or gas/smoke cloud to 
leave the facili.ty to determine what areas would have to be 
evacuated. After reviewing the situation and determining 
that a' release (spill, fire or explosion) has occurred which 
can affect human health and the environment outside facility 
boundaries, the following notifications would be made:. 

1. Outside notification of state or local police, local . 
hospitals in Bloomington, Linton, Vincennes, Jasper, 
Washington, or Bedford, will be made by the OSC or EEC. 
The hospitals will be advised by the Center's medical _ 
staff of any zrelated injuries resulting in transportation 
of injured parties to the hospital for treatment; 

2. If areas 'outside the Center must be evacuated, and 
traf fit rerouted, the state police will be advised of such* 
by the EEC,, as well as the nature of the hazards involved; 

3. The EEC will immediately notify either the government 
official designated as the on-scene coordinator for that 
geographical area, (in the applicable contingency plan 
under 40 CFR Part 300) or the National Response Center 
the Indiana Department of Environmental Management's 2;- 

. hour emergency number and the Martin Count:y Sheriff's 
Department and will seek outside assistance from these 
agencies an necessary. The key telephone numbers for 
emergency spill response are found in Appendix IV. 

X. Emergency Plnn_jor Off-Cantor Spill IncidentaL 

w 
.w .Appendix V is: a formal 

k.. emergency action plan 
Center instruction esta_bllnhing an 

for off-Center incidents involving 
. 

hazardous materials shipped by a government vehicle, or a private 
. . carrier dispatched by the SUPplY Department, or where the Center 

ia the nearest government activity and asnlntance Is requested. 
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XI, Notification* A 328 IAC 3-43-7(a) 

If an imminent or an actual situation should occur, the EEC will 
immediately: Activate or cause to be activated internal alarms 
and/or COI?DUniCatiOns systems in order to notify operating 
personnel and will notify or cause to be notified appropriate 
contingency response agencies if their help is needed. As soon 
as possible, the Indiana Department of Environmental Management 
and the National Response Center will be notified. Their phone 
numbers are found in Appendix IV. 

The following information should be available at time of call: 
1. 

A. Type of material spilled; 
B. Time of spill; 
C. Waterway/stream affected; . 
D. Amount 8pilled; 
E. Count facility located in. 

XII. Evacuation Plan: 329 IAC 3-43-3(f) 

Appendix IX ccrnt‘nins a map of the facility and Primary Evacuation 
Routes. Site splecific evacuation plans are posted in every 
occupied builCin,g on Center. 

XIII. Control Procedures: 329 IAC 3-43-7(e) . 

.- The operatfons al; NWSCC are so varied and complex that it is 
difficult to be all inclusive in one plan, therefore, site 
specific plans axbe included in Appendix I. The provisions of 
this plan Wiil be carried out immediately whenever there is a 
fire, explosion, or release of hazardous waste, hazardous 
material, or hazardous waste constituents at any of the units 
listed in Appendi.ces I, II, or III, which could threaten human 
life or the environment. The EEC will take all measures 
necessary to cont.ain the incident within the affected area, and 
will notify the appropriate personnel. Furthermore, a Disaster 
Preparedness Oil and Hazardous Substances Spi!l Contingency Plan 
and Oil and Hazardous Substances Response Plan for NWSCC is 
enclosed as Appendix X. Descriptions of control and containment 
procedures of some potential incidents follow: 

A. . Explosion: In the event of an explosiolx, operation of . 
the affected unit will be ceased immediately a?a the Fire 
Department anct Explosive Ordnance Disposal Croup Two 
Detachment (ECD) will be not,ified of the incident. Operation 
will not resume until the cause of the explosion has been 
dotermined;all repairs, if any, have been completed: and 
approval to resume operations has been obtained. 
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B. Fire: In the event of a fire, Nfi3~~ A &..- _ 
the EEC will be notif'ied immediately. The Fire bhief will De 
considered On-Scene Commander (OSC) until the fire is brought 
under control and spill cleanup/containment can begin. The 
EEC or his alternate will advise the OSC during the fire what 
action is needed to contain the spill. Such actions as 
building dams downstream from the fire will be done to 
collect runoff generated while fighting the fire. Once the 
fire is out the OSC wi:Ll transfer authority for cleanup of 
the area to the EEC. At the discretion of the OSC, non- 
essential personnel may be evacuated from the immediate area. 
No operations will be resumed until inspection and approval 
iS obtained from the EEC and/or OSC. 

C. Spill: A spill of hazardous waste at any of the 
buildings listed in Appendices I, II, and III, or along a 
haul road used to move wastes could occur. However, due to 
posted speed limits, :hazardous waste handling procedures, and ,~ 
safety precautions, spills are unlikely. .Sf a spill does 
occur, the following procedure would.be initiated: 

1. Inmediately notify the NWSCC' Fire Department. The OSC 
will transfer cormnand to the EEC once it is determined 
that an imminent threat to human health or safety no . I 

‘longer exists; 

2. Notify the EEC immediately after notifying the NWSCC . . Fire Department; 

3. A88ess the extent of surface contamination to 
determine if a. hazardous situation exists. The EEC will 
asgess posaib].e Yhazards to human health or the environment . 
due to the emergency incident. The assessment will 
consider the short-term and long-term effects of the r 
event. Examples of long-term effects could include 
effect’s of toxic! gase8 generated or effects of run-off 
generated by flzhe fighting: 

3 ' If the EEC determines that the incident could be 
harmful to personnel, he may order evacuation of the 
affected area. Personnel will not returp to affected 

3 
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5. Some of the, hazardous wastes are in solid form and do 
not migrate after the spill. A solfd wastd spill would be 
cleaned up, and a report documenting the event and cleanup 
measures would be submitted by the EEC the next day. The 
operation ~0~115 not restart until the EEC or his alternate 
has determined thnt the spill has been properly cleaned 
and has given approval for restart of opersion; 

. 

. 

T 



2. If possible, stop the leak by plugging the hole. For a 
leaking d,rum, place the drum on its side with hole or 
leaking a'rea up, put down absorbent (oil dry) or absorbent 
pads: 

3. Select a.compatible container to transfer leaking 
material into. For waste streams handled on a continuous 
basis Code 0924 knows what drums are compatible. This 
information is also available from MSDSs, Bureau of 
Explosives, Tariff No. BOE-6000, and Dangerous Properties 
of 1ndust:rial Materials by N. Irving Sax and Richard J. 
Lewis, Sr.; 

4. Decontamination and/or neutralization of the area 
where the spill occurred. As examples, in 8ome case8 y&u 
may use 813ap and water to decontaminate or caustic soda; 

5. Any c'ontaminated material which cannot be 
decontaminated will be removed and disposed of as 
hazardous waste; 

6. Certification that the area is clean and can be used 
again. 

E. Major Malfunction of Process Equipment: If a major 
process equipment item should malfunction, that item would 
Immediately be shut down according to SOP's, and the EEC 
would be notified. If no threat to human Ihealth or the 
environment exists, and if there is otherwise no reason to 
remain in a s.hut-down condition, the proper craftsmen would K 
be notified e.nd remedial action would begin. Operation of . the item would not resume until certified safe by the EEC and 
the Safety Department. Examples of malfunctions could 
include. leaking pumps, ruptured pipes, leaking tanks, etc. 

F. Severe Weather Conditions: . Occasional severe weather my 
threaten safe cleanup operations. If severe weather should 
threaten, waste handling operations would be discontinued. 

If any of the aforementioned potential incidents occur, the EEC 
would monitor for leaks, pressure buildup, gas generation, or 
ruptures in equipment whenever appropriate.' During an emergency, 
the emergency coordinator will take all reasonable measures 
necessary to ensure that fires, explosions, and releases do not 
occur, recur, or spread to other hazardous wa.ntes at the 

L facility. These measures will include, where {pplicable, 
stopping proc-lcsses and operntions, collectingan&.containing . 
released'wastls, and removing or isolating containers. 

* . 
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XIV. Storarlc and Trmcatment of Release Material: 
329 IAC 3-4-3-7(g) 

All recovered wastes, contaminated soil, water, or other 
substances affeqted by the emergency incident will be Coll,ected 
to the extent possible, placed in compatible containers, and 
eiter treated or stored as appropriate In NWSCC's permitted 
hazardous waste facility. 

xv. Disoosal: 329 IAC 3-43-7(g) 

Waste material generated in a ~~111 cleanup will be turned over 
to Code 0924 for disposal via the Center's Hazardous Waste 
Disposal Contractor.. All hazardous wastes are stored at Building 
2995 while awaiting pickup by contractor for disposal. 

XVI. Incomnatible Waatc: 329 IAC 3-43-7 (h)(l) 

A. In the case of an emergency incident which results in the 
recovery of wastes, contaminated soil or water, 
decontamination solution, or other collected materials, such 
collected materials will be stored, treated-or disposed of 
with respect to compatibility. 

XVII. Prevention 0.C Recurrence or Snroad of Fires, Explosions, 
or Relcaees: 329 IAC 3-43-7(e), (f), (g), and (h) f 

During an emergency, the EEC will take all reasonable measures 
necessary to ensure that fires, explosions, and releases do not 
occur, reoccur, or spread to other hazardous waste at the 
building. These me.asures will include, where applicable, 
stopping processes and operations, 
releasedwaste, 

collecting and containing 
and removing or isolating containers. 

The follow-up actions f?r the EEC are: m 

A. Investigate the cause Of the emergency an,d submit a 
formal report ta Command within 48 hours; . 

B. Fire and .Accldent reports will be submitted; 

C. Ensure that proper re5tOratiOn actions are instituted as 
soon as posai'ble after decontamination and-clenn up 
procedures have been completed. All decontnminationand 
clean up reco:rdn will be submitted to the. EEC; 

D. Encure th('at equipment repaired or replaced as a result of 
an incident ie recertified. as necessary, prior to being 
placed in ser,vice; 

. . I 



. 

E. Within 15 day8 notify Naval Facilities Engineering 

$,"%?P$ioner of the Indiana Department of Environmental 
the Naval Sea System Command as well as the 

Management* (IDEM) and the EPA Regional Administrator: 

F. The EKC r&s; notify the Commissioner of IDEM and ' 
appropriate local authorities that the facility is in 
compliance with, 329 IAC 3-43-7(h) and (i1, and 40 CFR 
264.56(h) and (i), before operations are resumed in the 
affected tirea of the facility; 

G. Immedxately after an emergency, the EEC and/or OSC will 
provide for collection, storage, treatment and disposal of 
recovered waste, contaminated soil and any other material 
that results from the incident. This waste will be handled 
as hazardous waste until a chemical analysis can be obtained 
that proves otherwise. Emergency/Spill residue will be 
placed in compatible containers 'and either treated or stored 
in a permitted/interim status NWSCC hazardous waste storage 
facility. Any hazardous waste from emergency situations 
requiring disposal will be sent by NWSCC to and off-site RCRA 
permitted TSD facility; 

H. If waste from an emergency situation is found by analysis 
to be considered a Special Waste, approvals for disposal and 
recommended disposal sites will be sought by NWSCC from the 
IDEM. 

XVIII. Post-Energencv Equipment ldalntenance:_ - L 
329 IAC 3-43-7(h) (2) 

Any emergency equipment used in response to an emergency incident 
covered by. this Contingency Plan will be cleaned and certified 
fit for its intended use by the EEC before operations are 

. resumed. This will be accomplished by: 

A. Having Industrial Hygiene prescribe procedures for 
cleaning ,a11 respirators and breathing apparatus. After 
equipment (respirators etc.1 have been decontaminated, 
Industrial Hygiene will be asked to visually inspect each 
item and ,certify if it is fit for inten,de(d, use; 

B. Having all boots, coats, etc. decontaminated and 
inspected far wear and damage; 

C. Having all rubber gloves, Tyveks, etc., Collected and 
. 'G handled as hazardous waste: -- 

. .- 
D. Having pumps, shovels, lifting mechanisms, and other 
equipment decontaminated, inspected by Snfoty and the EEC and 
put back In service. 

NWSCC Safety anI5 Industrial Hygiene Depnrtmento will play n large 
role in certl.fytng emergency equipment fit for reuse. If there 
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is any question ablout a piece of equipment being fit for reuse, 
it will be discarded or sent back to the manufacturer (if 
possible) for recertification. 

. 

XXX. Llpttrlals~an~~cui~ment: 329 IAC 3-43-3(e) 

Each department on-center which handles hazardous material in 
their programs must have equipment to use for Immediate response. 
This equipment and xnzlterial, as a minimum, should include a 
transfer pump (of chemically compatible material), absorbent, and 
empty container(s) on hand to hold spilled material or 
contaminated absorbent. Safety eye washes and showers and alarm 
systems should be checked at least weekly to determine if they 
are functional. Industrial Hygiene can provide protective gear 
for personnel, and t!>e Public Works' Environmental Protection 
Branch (Code 0924) h,as protective 'gear for use in material 
handling. Disaster Preparedness ha8 available a large inventory 
of protective gear to be used if authorized. This equipment 
includes re:splratcrs, coveralls, boots, and gloves. The EEC, EOD 
Team and Industrial Hygiene have chemical-resistant Tyvek suits 
suitable for use :In handling toxic, skin-abaorbed materials or 
corrosive materials. See Appendix IV for phone numbers, 

A variety of equipment for containment, control, cleanup, and 
decontamination is available. The Public Work8 Department has 
loaders, bulldozers, dump trucks, pumps, and tank trucks. 
Disaster Preparedness has decontamination apparat,uses available, 
trucks, and decontaa,lnation chemicals for use If authorized. 
Code 0924 has a v,ariety of pumps available for cleanup of spills . 
.as well as tank pstch kits. Absorbent is available from 
Storeroom 2 or Code 0924. For a complete listil:g of items, see 
Appendix VI of this plan. 

Facilities are available from the EEC or Disaster Preparedness 
personnel for decont'amination. Showers (portable) and cleaning 
equipment can be ass'embled on site, if needed. 

The OSC will use the Disaster Preparedness mobile communications 
van with self-contal.ned generators for 110-volt power as needed. 
The van is equipped with two-way radios on the frequencies used 
for mobile communications on-Center, cl tizens band, and 
shortwave. Many vehicles assigned to the departments are 
equipped wity two-wrly radios, and portable hand-held units are 
available in Public Works and other departments and can be used 
for reporting observations in areas remote from a road. 

-4 

XX. CoordinntlonA{raemont: 329 IAC 3-43-3(c) and Z-42-7 

As necessary, for major spill incidents, the Center Will seek the 
assistance of community groups (local fire departments, state 
police, and hosp1tn.l services). Mutual aid agreements entitled; 
'Mutual Aid Fire-Fighting Assistance Agreement', have been 
established between NWSCC and the following: 
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Martin County (Indiana) Civil Defense, Fire and Rescue 
Crane (Indiana) Volunteer Fire Department 
Indiana Division of Forestry 
Richland-Taylcmr 'Township (Indiana) Volunteer Fire Department 
Perry Township- (Indiana) Volunteer Fire Department ; 
Loogootee (Indiana) Volunteer Fire Department 
Odon (Indiana) Volunteer Fire Department 
Owensburg (Indiana) Fire Fighters, Inc. 
Daviess County Sheriff's Department 
Greene County Sheriff's Department 
Lawrence County Sheriff's Department 
Martin County Sheriff's Department 
Indiana State Police Department 

A copy of NWSCC's: Spill Contingency Plan has been provided to 
each of the following organizations/hospitals: 

Martin County Sheriff's Department 
Good Samarf,ta:n Hospital, Vincennes, Indiana 
Greene County General, Linton, Indiana 
Bedford Medic,sl Center, Bedford, Indiana 
Bloomington Hospital, Bloomington, Indiana 
Daviess Count,y Hospital, Washington, Indiana 
Memorial Hospital and Health Care, Jasper, Indiana 
Dunn Memorial Hospital and Health Care, Bedford, Indiana 

Documentation concerning these agreements, arrangements, letter 
to Hospital and responses is found in Appendix VII. 

At the present time NWSCC does not have agreements with any t 

specific contractor(s) for cleanup of spills. Appendix-VIII is a 
list that would be used to locate or hire a cleanup contractor. 

XXI. Required Boports: 320 IAC 3-43-7(j) 

The EEC will note In the operating record the time, date, and 
details of any incident that requires implementing the 
contingency pAan. Within fifteen (15) days after the incident he 
must submit in a written report on the incident to the 
commissioner. The report must include: - - 

A. Name, adclres8, and telephone number of the owner or 
operator; 

B. Neme, address, and telephone number of-the facility; 
-- 

C. Date, time, and type of incident, e.g. fire, explosion; 

D. Name and quantity of material(s) involved: 

E. The extent of injuries, if any; 



F. An assessment of actua1 Or Potential hazards to human 
health or the environment, where this in applicable; and 
G. Estimated quantity and diSpO8itiOn of recovered material 
that resulted from the incident. . 0 

XXII. dmcndntnts to the Contlngencv Plan: 320 IAC 3-43-5 

The EEC will be rea:oonsible for reviewing and immediately 
amending the Contingency Plan, if necessary, whenever: 

A. The facility BCRA permit is revised; 

B. The plan :fails in an emergency; 

C. The facility change8 In its dealgn, construction, 
operation, maintenance, or other- circumstances In a way that 
substantially Increases the potential for fires. explosions, 
or releagea of hazardous waste or hazardous waste 
constituents, or changes in the response necessary in -an 
emergency; 

D. The li8t of emergency equipment changes- (mfnor permit 
modification) ;; or 

E. The list of Emergency Coordinators changes (minor permit 
modification), 

XXIII. DocumentaG>n and Coot Accounting: 

A. The OSC will maintain a log of all activities related to 
the spill with times and location8 noted in detail. A 
hand-held recorder (available from Code 0024) will be used". 
for noting detaiils under field condition8 where hand miting 
of notes is slow and cumbersome and may cau8e loss of 
pertinent detailla. 

. B- Cost account.fng will be handled by the Center charge 
number and aceou:?ting system. This system pr_qvides separate 
accounting of labor and material. 

t 
. 
5 



2ite: 

Activity: 
Drilling Soil/Gas Groundwater Sampling- Other (explain) 

Instrument: 
(PI - Photoinization Meter, 
(C) - Conbust Gas,/02 Meter, 
(=I- Hydrogen Sulfide, 
(DT)- Detector Tubes, 

Uni 
Uni 
Uni 
Uni 

Calibrition 
Calibration 
Calibration 
Calibration 

Monitoring Requirements: 

Gener.al Com.ments: s- 

READINGS: 
Time Instr. -1 

Rea?irs Location 
I 

Comments 
I 

. Prepared by 
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r;Site: 

Activity: 
Drilling Soil/Gas Groundwater Sampling Other (explain) 

Instrument: 
(PI - Photoinization Meter, 
(Cl - Combust Gas/02 Heter, 
(ES)- Hydrogen Sulfide, 
(DT)- Detector Tubes, 

Unit/Model Calibration 
Unit/Model Calibration 
Unit/Model Calibration 
Unit/Model Calibration -- 

Monitoring Requiremer.ts:: 

Gener.al Comments: -- ,. 

READINGS: 
Time Instr. Readina :Location -1 - I’ 
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-t 

-: 
t 
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t 

-t 
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-’ I I 
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t . . 
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t 
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t . . . 
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%ite: 

Activity: 
Drilling Soil/Gas Groundwater Sampling -- Other (explain) 

Instrument: 
(PI - Photoinitat.ion Meter, Type Unit/Model 
(Cl - Combust Gas/02 Meter, Type 
(ES)- Hydrogen Sulf:ide, 

Unit/Model 
Type Unit/Model 

(DT)- Detector Tube:j, Type Unit/Model 

Calibration 
Calibration 
Calibration 
Calibration 

Monitoring Requireml?nts: 

General Comments:: 

READINGS: 
Time Instr. -1 Readinq ,Location Comments 

I 

t 
I 

I t -- 

I 1 ---, I 
t t 
I I- -- I I 
t I 
I I- -e I I 

I ! --vi 
I 
I 

. 
f I 

I -e-, I 

: I --- I t 

-1 I -m- t I 
a 

-i I 
I --- I I 

-I I -em I I 

-’ I I 
,-t---1 I 

-’ - t I t 
--m 

, 
. Prepared by 
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%ite: 

Activity: 
Drilling Soil/Gas Groundwater Sampling Other (explain) 

Instrument: 
(PI - Photoinization MetENr, 
‘I c 1 - Combust Gas/O2 Meter, 
(HS)- Hydrogen Sulfide, 
(DTI- Detector Tubes, 

Type Unit/Model 
Type Unit/Model 
Type Unit/Model 
Type Unit/Model 

Calibration 
Calibration 
Calibration 
Calibration 

Monitoring Requirements:_ 

General Comments: -e 

READINGS: 
Time Instr. -1 Readina ,&cation Comnents I 

. Prepared by 
m : . 



APPENDIX C 
Table of Contents 

Appendix C contains information on the chemicals/compounds previously 
identified or suspected of being present in the area to be investigated. The 
tables in the appendix contain physical and chemical property data, hazard 
information, and toxicological data for the chemical/compound. 

1. Trichloroethylene 
2. Ethylene Dichloride 
3. Tetrachloroethylene 
4. 1,1,2-Tetrachloroethane 
5. Tetrachloroethylene 
6. Bromoform 
7. 1,1,2-Trichloroethane 
8. Dichlorodiethyl sulfide 



Esplosion Hazard: U. 
Disaster Hazard: Dangerous; see chlorides; can react 

with oxidizing materials. 
To Fight Fire: Foam, CO*, dry chemical. 

l,tDICHLORO-2-BUTENE. Colorless liquid. 
C,HhCl:, mw: 125, mp: lo-3’, bp: 151i”, d: 1.183 @ 
15O 14O. 
Acute tox data: Oral LDK, (rat) = 89 mg/kg; inhal 

Lc1.0 (rat) = 62 ppm for 4 hrs: dermal LDK, (rab- 
bit) = 620 mg/kg. [3] 

THR = HIGH via oral and inhal; MOD via dermal 
routes. An exper cart via SC and cp routes. [81] 

I,&DICHLORO-2-BUTENE (trans:r. 
,$cute tox data: Inhal LCSO (rat) = 86 pi m for 4 hrs. [3] 
THR = HIGH via inhal route. An exper neo. [3] 

2,&DICHLORO-6-o-CHLOROANIILIN E)-s-TRIA- 
%I%;E. See dyrene. 

D!CHLORO-(2-CHLOROVINYL) ARSINE. Syns: p- 
chlorovinj*l dichlorarsine, lewisite. Liquid, faint odor 
of geranium. C2H2AsClj, mw: 207.32, bp: 190° de- 
camp, fp: -13O, d: 1.888 @ 20” ‘4’, vap. press: 0.4 
:nm @ 20°, vap. d: 7.15. 
THR = A blistering type military poison. Has a de- 

layed action similar to distilled mustard gas. This 
gas exhibits a systemic poisoning effect. To decon- 
taminate, use 2,3-dimercapto- I-propanol (BAL). 
In case of poisoning give BAL intramuscularly. 
Lewisite is absorbed through skin. As little as 2 ml 
can cause death. A recognized I:arc. [14] 

Disaster Hazard: Dangerous; see arsenic. 
3.3’-DICHLORO-4,4’-DIAMINO DIPHENYL 

ETHER. C1ZH100NZC12r mw: 269.1, tnp: 129”. 
THR = An exper cart [14, 1081 in rats via SC route. 

3,3’-DICHLORO-4,4’-DIAMINO DIPHENYL 
METHANE. Syn: 4,4’-methylene-bis-(2-chloroani- 
line). C13H12N~Cl~, mw: 267.2. 
THR = An exper (+) neo and cart. [.l, 10,231 

2,2’-DICHLORO-4,4’-DIAMINO STILBENE. 
THR = An exper cart. [23] 

3,3’-DICHLORO-4,4’-DIAMINO STILBENE. 
THR = An exper cart. [23] 

2,7-DICHLORODIBENZO-p-DIOXlh. Syn: DCDD. 
Colorless crystals. ClzH602Cl2, mw: 253, mp: 209’- 
2lOO. 
Acute tox data: 1% DCDD fed to 50 male and 50 fe- 

male mice --+ 1 male death and 2 female deaths iy 
17 weeks. Using 35 male and 35 fe~lale rats ----$ no 
deaths. Against 0.5% DCDD iiS above -----) 0 male 
and I female death in mice and rig deaths in rats. 
[8/l Oral single dose (female rat) = 100-2000 
mg,‘kg ----) no deaths. 100 mg/kg day were not 
teratogenic or embryotoxic. 

DICHLORODIETHYLSULFONE 559 

THR = HIGH via oral and ip routes. See also chlo- 
rinated dibenzo-p-dioxins. 

DICHLORODIETHYLDIAMMINE COBALT PER- 
CHLORATE. CJHIJOJN~CIKo, mw: 319.4. 
THR = Is heat = (300°) and impact-sensitive. [19] 

DICHLORODIETHYLSILANE. See diethyldichloro- 
silane. 

/3,/3I)ICHLORODIETHYLSULFIDE. Syns: mustard 
gas, HD. Colorless (if pure), to light yellow, oily liq- 
uid. S(CHKHKl)z, mw: 159.1, bp: 228O, fp: 14.4O, 
flash p: 22l”F, d: 1.2741 @ 20°/40, vap. d: 5.4, vap. 
press: 0.09 mm @ 30°. 
Acute tox data: Dermal LDsa, (guinea pig) = 20 mg/ kg; 

iv LDso (rabbit) := 1.1 mg/ kg; dermal LDJ~ (dog) = 
20 mg/ kg; SC LDso (rat) - 3.2 mg/kg. Inhal LCLO 
(humans) = 23 ppm for 10 min; dermal LCLO (hu- 
mans) = 64 mg/ kg. [3] 

THR = HIGH irr to skin, eyes and mu mem and 
via oral, SC, inhal and dermal as well as iv routes. 
A “blistering” gas. High irr to eyes, skin and lungs. 
Pulmonary lesions are often fatal. However, ef- 
fects upon eyes and skin are’ likewise serious. There 
can also be severe gastric disturbances. Only slight 
evidence for systemic damage. This material pene- 
trates deeply and injures blood vessels which can 
result in a severe inflammatory reaction and tissue 
necrosis. Exposure, even to minute traces, can lead 
to intense inflammation iafter some hours. It pro- 
duces marked leucopenia with involution of the 
lymph nodes; secondary infections are common. 

Treatment of local lesions is mainly by cleanli- 
ness and emollients, similar to that of burns. Oils 
protect the skin only slilghtly. Immediately after 
exposure, the poison may be partly removed by 
scrubbing the victim with kerosene, but penetra- 
tion is so rapid that this t.reatment is not successful 
if delayed for 15 to 30 min. An exper (S) human 
cart of the lungs and larynx. [3, 8, 231 An exper 
mutagen. [3, 231 

Fire Hazard: Slight, when exposed to heat or flame; 
can be ignited by a large explosive charge. 

Disaster Hazard: Dangerous; when heated to decomp 
or on contact with acid or acid fumes, emits highly 
toxic fumes of oxides of sulfur and chlorides; will 
react with water or steam t,9 produce toxic and COT- 
rosive fumes; can react vigorbnsly with oxidizing 
materials. 

To Fight Fire: Water, foam, COZ, dry chemical. 
DICHLORODIETHYLSULFONE. Colorless crystals. 

(CH2CH2Cl)202S, mw: 191.08, mp: 52”, bp: 179’- 
181° @ 14-15 mm, vap. d:: 6.6. 
THR = HIGH irr to skin, eyes and mu mem and via 

oral and inhal routes. 

Fw.Countcrmcasure Infwmalion and Abbreviations see the Directory al the Beginning of this Section. 



IdLS.111b.l, ,,.a,,,e, 
slrucIure/lormul~, 

a)l,w,,y,,,r, L*,J”IYIe lYL‘7 
trade n.mer. I mllr 

r,bysa..m bIIYI,II‘I), dl,Y 

CAS and RTECS Nos.. end convetslon (TWA 
descrlptlon r 

,,yr,cr* 
proper1 (I* 

~‘b‘o~rrpnr”~rr,ma 
and 

raeasurama”t 
IIWlhod 

atid DOT ID and fmzlors unless noted MW. EP, SOL ---- 
r**Clkitl*S (% Table 1) 

guide Noa. othsmlse) F1.P. IP, Sp.Gr, VP, FRZ 
1Iemmsblllty UEL. LEL 

1.1.2.2. Acetylene tetrachlonde. NIOSk 
Telrachloroethane SyeTzm&ical tetrachloro- 

g,,,“dw A 
:a50 ppm] 

Colorlers to pale- MW: 167.9 
yellow llqurd with BP: 296’F 

vP(66”F): 
9mm 

Chemically-active 

CHCI,CHCI, 

14-5 
75000 

1 wm 

;;; ,“$A 

IP: il.10 ev 

metals. strong 
causks. lummg 
sulfuric acld 
[Nate: Degrades 

SlOwly when 
exposed to air.1 

~t$Peo: 

$lD: 

I.#lOl9] 

702 55 1 ppm I 7.00 mg/ma 
Sp.Gr(77OF): 1.59 
Noncombustible Liquid 

Tetrachloroethylene 

CI.C.CCI. 

127-16.4 
KX3650000 

Perchlorethylene. 
~~;~hloroalhyle”e. 

Telrachlorethylens 

NlOSC 
Ca 

Colorless liqurd MW: 165.6 VP: 14 mm 
with a mild 

Strong ox!dizers: 

Rmor A.r,rmn.-hr * 
20 ppm] 

chlorotorm:like 
BP: 250°F FRZ: -2’F chemlcallyactive --- ..,. r _.._.^ . . 

MInImIle WOrkplaCe 
soK77;FJ UEL: NA 

odor. 
melals such as 

LEL: NA 
exposure concantrat0ons; FI.P: NA 

kthium, beryllwm 6 

limit member of IP: 9.32 ev 
banum: caustic soda: 

;;sry exposed. 
sodium hydroxide; 
potash 

1697 74 1 ppm - 6.69 mg/ml 
Sp.Gr: 1.62 
Noncombustible Liquid 

gay 
;,CYFID; 

In1 003. 
Haloge- 
nated 
Hydra- 
carbons] 

Parso~i protactlon 
and ssnltatlon 

(Bes Table 3) 

Rscommendatlons 
few reaplntor 

ssleollon - marlmum 
concsnttstlon for use (MUC) 

(Sso Table 4) 
Route Symptoms 

(Bes Tabls 5) 

Heslth hazsrds 
-- 

First old 
(See Table 6) 

TerQst organs 
(SO. Table 5) 

Clothmg: NIOSH Inh 
$?$ I,,: V: SCUAF:PC .PP/SAF:PD,PP:ASCBA 

Nau. vomit, abdom pam: 
3:: 

lrr immed 

4 

Liver. kidneys, 

lmmed contam Escape: GMFOWBCEAE 
Abs tremor fingers: jaw, 

Change: N.A. 
In9 enlarged tend Iwer: derm; Breath: 

Soap wash prompt CNS 

Con monocy: kidney damage Swallow: 
Resp support 
Medical anentlon -. 

Remove: lmmad non-imp*w contam immed 
Provids: Eyewash. quick drsnch 

Clothing: NIOSCt- Inh lrrit e 
$Ts I? 

8, 
%%I prob Y: SCBAF:PC .PP/SAF:PD.PP:ASCBA 

es. nose. throat: lrr immed 

Prompt contam Escape: GMF OVISCBAE k% 
naw lushtace neck r 

Liver, kidneys, 

Change: N.R. 
verti. dizz. in& head. 

2%: 

som: skin eryt; iiver 
Brealh: 
Swallow: 

Resp support 
Soap wash prompt ;;:“a 

* F 
r rasp 

Remove: Prompt non-imperv 
kedc$ attenkon 

contam 
damage; [arc] 

Bromotorm 

CHBr, 

‘5-25.2 
P85600000 

2515 56 

Methyl tnbrormde. 
Tribromomethane 

1 ppm - 10.51 mama 

NIIISH/OSHA 
02 ppm 

Unknown Colorless to MW: 252.6 VP: 5 mm 
yellow hqutd with BP: 301°F FAZ: 47’F 

Lithwm. sodium, 

a chlorolorm-kke Sol: 0.1% 
potaswm. calcium. %: 

odor. FI.P: NA 
alummum. zinc. 

YE;; ;; magneswm. strong 
L$ilD: 

[Note: A solid IP: 10.46 eV 
below 47’F.l 

Caustics. acetone 
[Note: Gradually 

[X1003. 

decomposes. acquir- 
Haloge- 
naled 

mg yellow color; Hydro- 
Sp.Gr: 2.69 aw b II ht accel- 
Noncombustible Llou#d 8 crate ecomposition.] 

carbons] 

Clothmg: 
ga! 18s: 

Repeat 

4 
Reason prob 

NIOSHIOSHP liih 

;r;ypt wntam 
12.5 ppm: SA:CFLIPAPROVc 

lrrit eyes, resp sys; 
Abs CNS depresnon: hver !%I: 

lrr wnmed 

25 ppm: CCRFOVlGMFOVISCBAFiSAFt Ing damage Breath: 
Soap wash prompt 

Skin, liver, 

Change: 
Resp support 

kidne s. resp 
sys. NS J 

Remove: Prompt non-imperv 
PAP 9TOV’ 

1000 ppm: SI,F:PD.PP 
Swallow: MedIcal attention 

contam SCSAF:PD.PPISAF:PD,PP:ASCBA 
immed 

-_ - -- -.__.--------- 
1.1.2.Trichloroethane 

CHCI,CH,CI 

beta-Trichloroethane, 
Vinyl trlchloride kOjH 

See Aooendix A 

Colorless hquid MW: 133.4 
BP: 237’F 
Sol: 0.4% 

VP: 19 mm 
FRZ: -34*F 

Strong oxrdrzers Char; 

UEL: NA 
6 caustics: 

“-chemically-active 
cs,: 
GCIFID; 

79-w-5 
KJ315OOW 

odor. FI.P: NA 
IP: 11.00 ev 

LEL: NA molals such as Ill 
aluminum, magnesium (X1 003. 
powders. sodium 6 Halwe- 

&iSkiA 
10 pm 

potassium nated 
Sp.Gr: 1.44 Hydro- 

2631 74 1 
wm 

- 5.55 ma/mJ Noncombustible Liwd carbons) 

Tnchloroethylene 

CICH-CCI, 

79-01-6 
KX455WOO 

Ethylene irichloride, 
Tnclene. 
Trrchloroethene 

NIO 3H 
$00 ppm] (unless dyed blue) 

Colorless liquid MW: 131.4 VP: 56 mm 
BP: 169°F 

Strong caustics 6 

$$pe”dlx A 
FRZ: -99°F 

SOIP~~F): ‘JEW;f~: 
alkalis; chemrcall . 

gp; 

with a chlorolorm- active metals sue K 
like odor. 

FI.P: 9;F 
715 banum, kthium. 

Cil&lD: 

OStIA IP: 9.45 eV LELrTF): *e 
sodium, magnesium. 
titanium 6 beryllium 

(Xl 022) 

50 pm 
177c ma/mu 

1710 74 

&$ ; siti 
Sp.Gr: 1.46 

1 ppm - 5.46 mg/ml (lOe0 mgml) Class IC Flammable Liquid. but burns with difticulty. 
.- __-- -. 

Clolhmg: 
ea! l.es: 

Repeat 
Reason prob 

NIOSH - 

?l U: SCBAF:PD.‘PISAF:PD,PP:ASCBA 
Inh Irri! nose, eyes: CNS 

Prompt contam Escape GMFOVISCBAE 
Abs depres: hver. kidney 

lrr tmmed 

Change: 2” 
damage; [cart] 

X 
Breath: 

Soap wash prompt 
CNS. eyes. nose. 

Remove: 
N.R. 

Swallow: 
Resp support 

liver, kidneys 

Prompt non-imperv 
contam 

::;;I attentton 

Clothmg: 
$a: 18s: 

Repeat 

4 
Reason prob 

NIOSH - 
V: SCBAF:PD.I’PISAF:PD.PP:ASCBA 

Inh 
109 

Head, verti: vis dist. 
tremors. mm. nau. Z 

lrr lmmed Resp sys. heart. 

Change: 
Prompt wet Soap wash Prompt 

Remove: 
N.R. 

Escape: GMFClVlSCBAE Co” vomit; irnt eyes; derm: Breath: Reql suppon 

Prompt norwmperv wet 
card arrhy. pares; lcarc] SWPIIOW: 



TRICHLOROETHYLENE I I TCL 

16. HAfAaDAssUSYfNl wof 
w-mrun*nr-) 

A-X-Y 

II., 

H.l 

II. HAURO CUSSIFICATIONS 

NASNmdR~torEdtWd., 
tmp#a- 

Qwwv v 
Fh . . . . . . . . . . . . . ...” . . . . . . . . ...” .._._,__ 1 
mnlh 

vwm blnam . . . . . . . . . . .._..._.._..” . 9 
liquid or som lmknt . ..----_. 3 
Fdau!a . . . . . . . . ..~_..^.......-” . . ..._” 2 

wdm Fxduom 
btmln Tnociy ....-.._..__..I.__ 1 
kmlc 7oautr . . . . . . . . . . . . . . ..__._....- 2 

An!hSc E(hcl....__.__.__,.._ 2 

OmmcJmmuk .-.. --1-..-.... 1 

wakr . . . . . . . ...” . . . . . . . . - ..-_ “.. 0 

WI Racoon .._ . . . . . .._..-._. ,.. 1 

11.3 NFFA(*urdC!aWaSm 

-@u-Y - 
nwlh nawd ,SlUL.- .--__,.. a 

FkM (Rail . . . . “,._” _.,_ “.. 1 

wacM7 (Ydkw) . . . ..I.____ -.. 0 

6. WATfR POlLUllON 

0.1 Aqudmreddtyi 
SW nvJlll40 Ilr/~tmlhut 
rm 

ha w4mlloml toldlr(*: mu ml UNkm 

0.l -mYs--(soD): 
ml4notmmlkm 

0.4 lbod CM mmmudmn Fomltkt 
Nau 

9. SNIFfIN lNFOllYAllOl -*. 

I24 FmmhqFohQ 
--l225’F - -WCC - ,SS,S’K 

I2d CdSON TMWdww No, g.rOr,.,,, 
120 CmmN-Ndpwrirm 
12.7 spdmonn* 

t.5 d rwoc (llpuid) 
wd l.&ddlurha1- 

28.3 d”rms,m - 0.0293 Nlm I, 20% 
120 uquld wdw InlulKw ,nr)on: 

NOTES 

JUNE 1985 



TCL TRIICHLOROETHYLENE 

12.17 12.16 
SATURATED LIOUID DENSITY UOUID WEAT CAPACITY LIQUID 1 

-- 

Temperature 
(degrees F) 

0 
10 
20 
30 
40 
50 
60 
70 
60 
90 

100 
110 
120 
130 
140 
150 
160 
170 

.220 

.221 
,223 
.225 
226 
.226 
,230 

. .231 
.233 
.235 
,236 
.236 
.240 
.241 
.243 
,245 
.246 
.240 

12.18 
LIQUID THERMAL CONOUCTIVITY - 

Temperature British thermal 

Wewee F) 
M-inch per hour- 

square loot-F 
- 

Temperature 
[degrees F) 

0 94.669 
5 94.410 

10 Q4.150 
15 93.069 
20 93.629 
25 93.370 
30 93.110 
35 92.849 
40 92.569 
45 92.330 
50 92.070 
55 91.609 
60 91.549 
65 91.290 
70 91.030 
75 90.770 
80 90.509 
65 90.250 
90 69.QQO 
95 69.730 

100 69.469 
105 69.209 
110 66.950 
115 66.690 
120 86.429 
125 66.169 

15 .600 
20 .775 
25 .750 
30 ,727 
35 .705 
40 .6&l 
45 .664 
50 645 
55 .627 
60 ,610 
65 593 
70 .577 
75 .562 
80 .548 
85 .534 
90 .521 
95 .508 

100 .4Q6 
105 ,465 
110 .474 
115 .463 
120 .453 

N 
E 
N 
T 

12.24 
IDEAL GAS HEAT CAPACITY T- -r 

12.21 
SOLUSILITY IN WATER 

12.23 
SATURATED VAPOR DENSITY - 

12.22 
SATURATED VAPOR PRESSURE 

Temperature 
(degrees F) 

PwndsperlOO 
Wundsolwater 

Temperatun 
@@W-F) - 

Temperature 
(degr- F) 

40 .506 40 
50 .676 50 
60 .694 60 
70 1.166 70 
60 1.507 60 
90 1.929 90 

100 2.440 100 
110 3.081 110 
120 3.646 120 
130 4.765 130 
140 5.062 140 
150 7.163 150 
160 6.695 160 
170 IO.490 170 
160 12.560 160 
190 15.010 190 
200 17.610 200 
210 21.020 210 

Temperature 
(degrees F) 

Mtishthermalunit 
per pound-f 

- 

.136 

.139 

.143 

.146 

.149 

.152 

.155 

.157 

.160 
,162 
.165 
.167 
.169 
.I72 
.174 
,176 
.177 
,179 
,161 
.162 
.104 
.105 
.166 
.I67 
.168 

77.02 .llO .01245 
.01626 
.02105 
.02695 
.03416 
AM296 
.05354 
.06619 
.08120 
.09691 
.11960 
.14360 . 
.17180 
.203QQ 
.24060 
.28260 
.33040 
.36420 

0 
25 
50 
75 

100 
125 
150 
175 
200 
225 
250 

- 275 
300 
325 
350 
375 
400 
425 
450 
475 

-So0 
525 
550 
575 
600 



ETHYLENE DICHLORIDE I I EDC 

G. flRE HURRDS I 10. HRZGRD RSSESSYlNT eoDE 
I.’ Flm66 hht 60-F O.C.: 55-F CC. 

I 
m.Mawd--) 

Ia Fwnm6m uwm In A67 62%.‘LJY A-X 

Il. HAZARD CUSSlflCATlONS 

11.1 co6molF#rr~ 
R-WA’ 
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I I EDC ETHYLENE DICHLORIDE 

UOUID t - r 
12.18 

U~UID tiw CAPAC~ ::D DENSITY 
12.19 

UQUID THERMAL CONDUCTIVTTY SATURATED 1 

35 79.679 
40 79.629 
45 79.379 
50 79.129 
55 70.879 
60 78.620 
65 76.370 
70 76.120 
75 77.860 
80 77.599 
65 77.349 
90 77.069 
95 76.830 

100 76.570 
105 76.309 
110 76.049 
115 75.790 
120 75.520 
125 75.259 
130 74.ssO 
135 74.730 
140 74.459 
145 74.190 
150 73.919 
155 73.660 
160 73.379 

Temperature 
(degrees F) 

- 

Centipoise 

35 1.098 
40 1.054 
45 1.013 
50 ,975 
55 .938 
60 ,904 
05 .071 
70 ,840 
75 .a11 
80 ,784 
85 ,750 
so .?33 
95 .709 

100 ,607 
105 ,665 
110 645 
115 .625 
120 .60? 
125 .569 
130 .5?3 * 
135 .556 
140 .541 
145 526 
150 ,512 
155 .499 
160 ,486 

- 

Temperature 
(desreea 9 

Temperature 
k&l- 0 

&It&h thermal 
unit-inch per hour- 

square foot-F 

0 .283 0 .990 
10 .265 10 .982 
20 .288 20 .9?4 
30 .2SO 30 965 
40 .293 40 357 
50 .296 50 Al49 
60 .298 60 .941 
70 .301 70 .933 
60 .303 00 Al24 
90 .306 SO .916 

100 .309 100 308 
110 .311 110 ,900 
120 .314 - 120 .892 
130 .317 130 .863 
140 .319 140 ,875 
150 .322 150 .06? 
160 .324 160 359 
170 .327 170 ,850 

c - T T T 12.22 
SATURATEID VAPOR PRESSURE 

12.23 
SATURATED VAPOR DENSITY 

12.24 \ 
IDEAL GAS HEAT CAPACITY 

12.21 
SOLUBILITV IN WATER - 

Temperature 
(Uegrees F) 

- 

- 
British thermal unit 

per pound-f 

0 .I77 
25 .I62 
50 .16? 
75 .lQl 

100 .195 
125 a00 
150 .204 
175 .208 
200 .212 
225 .21? 

~ 250 ,221 
275 ,225 
300 .229 
325 .232 
350 .236 
375 .240 
400 .244 
425 .24? 
450 .25t 

-475 .254 
500 ,256 
525 .261 
550 .265 
575 ,268 
600 .271 

Poundeig; square Temperature PolJndeperlOO 
Wsrees 0 pounds of water 

Temperature 
(degrees F) 

- 

Temperature 
(degrees F) 

Pound;o~ cubic 

- 

15 .231 15 .00449 
20 .2?4 20 DO526 
25 323 25 .00614 
30 .380 30 .00715 
35 ,445 35 .00830 
40 ,520 40 .00960 
45 .606 45 .01106 
50 .?04 50 .01274 
55 .816 55 .01461 
60 .942 60 .016?1 
65 1 .oas 65 .Ol 907 
70 1.246 70 .02169 
75 1.428 75 .02462 
80 1.632 80 .02700 
65 1.860 65 .03149 
90 2.116 90 .03648 

95 2.401 95 .03990 

100 2.718 100 .044?? 

68.02 
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I I TTE TETRACHLOROETHYLENE 

( 13.18 12.19 
LIOUID HEAT CAPACflY LIOUIO THERMAL CONDUCTIVITY 

12.20 
LIOUID VISCOSITY 

1217 
SATURATED LIOUID DENSITV 

Pound~~cubic 

35 103.400 
40 103.098 
45 102.900 
50 102.599 
55 102.299 
60 102.000 
65 101.700 
70 101.400 
75 101.099 
a0 100.799 
85 100.500 
90 100.200 
85 Q9.910 

100 99.610 
105 99.320 
110 99.020 
115 98.730 
120 98.429 
125 98.139 
130 97.839 
135 97.549 
140 97.250 
145 96.959 
150 96.669 
155 96.370 
160 96.080 

Temperature 
(degrees F) 

-- 

Centipoise 

55 .958 
60 .929 
65 ,900 
70 .673 
75 648 
80 ,623 
85 .600 
90 ,777 
95 .756 

100 ,736 
105 ,716 
110 .698 
115 .680 
120 ,663 
125 .647 
130 .631 
135 ,616 
140 601 
145 ,568 
150 674 
155 ,561 
160 549 
165 537 
170 526 
175 515 

-- 

ifrftfsh thermal unit 
per pamd-f 

Temperature 
(degrees F) 

British thermal 
Jnft-inch per hour- 

square foot-F 
- 

: 
T 

P 
E 
R 
T 
I 
N 
E 
N 
T 

1 

- 

0 .196 
10 200 
20 .201 
30 .202 
40 203 
50 .204 
60 .205 
70 206 
60 207 
90 .208 

100 .210 
110 .211 
120 .212 
130 .213 
140 .214 
150 .215 
160 .216 
170 .217 
160 218 
190 .220 
200 .221 
210 .222 

c T 12.21 
SOLUSILITY IN WATER 

12.24 
IDE:AL GAS HEAT CAPACITY 

Temperature 
(degrees F) 

-- 

f 

---I 

- 
Wish thermal unit 

per pound-F 
- 

0 
25 
50 
75 

100 
125 
150 
175 
200 
225 
250 

-275 
300 
325 
350 
375 
400 
425 
450 
475 

-!GO 
525 
550 
575 
800 

i 

.108 
,110 
,113 
.I18 
,118 
,120 
.122 
.125 
,127 
.I29 
,131 
.I32 
,134 
.I36 
,138 
.139 
.141 
.142 
,143 
,144 
.146 
,147 
.148 
,146 
.149 

22 
>R PRESSURE :R DENSITY SATURATED U 

bundsparsquare 
inch 

Temperature 
Wwees F) t 

Temperature 
(degrees F) 

Pounds per100 
pounds of water 

-- 

Pound;mycubic 

- 

.236 60 .00702 

.318 70 .OOQZQ 
,425 a0 .01218 
.581 90 .01575 
.732 100 .02022 
.948 110 .02571 

1.217 120 .03242 
1.548 130 .04055 
1.953 140 .05032 
2.446 150 .06199 
3.042 160 .07583 
3.756 170 .09215 
4.607 180 .I1130 
5.616 190 .I3360 
6.805 200 .15940 
8.199 210 .18910 
9.624 220 .22330 

11.710 230 .26230 
13.890 240 .30860 
16.390 250 .35680 
19.2Ml 260 .41330 
22.520 270 .47680 
26.230 280 .54790 

68.02 .016 60 
70 
80 
90 

100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 
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PROJECT DESCRIPTION 

Introduction. At the Mustard Gas Burial Grounds (MGBG) a wide variety of 
wastes were buried. Some of these materials present special (chemical weapons 
and radioactive materials) hazards. The MGBG was identified as a Solid Waste 
Management Unit (SWMU). Phase II release assessments must be performed at 
MGBG . 

Background. To fulfill the Corrective Action Requirements of the Federal 
Portion of the Final RCRA/HSWA Part B Permit, Naval Weapons Support Center 
(NWSC), Crane, Indiana will be conducting a RCRA Facility Investigation (RFI) 
at the Mustard Gas Burial Grounds (MGBG). The US Army Corps of Engineers’ 
(USACE), Waterways Experiment Station (USACEWES) will be conducting the study. 

The Mustard Gas Burial Grounds was established in the late 1940's or 
early 1950's. Quantities of radioactive waste material (Thorium Nitrate) and 
chemical weapons were buried at the site in the mid 1950's. Evidence is 
inconclusive as to the total amount and types of material which were disposed 
at the site. Three hazards are considered to have existed at the site. These 
hazards include chemical weapons, radioactive material, and waste chemicals. 

An effort was made to exhume the weapons in 1974. Dur i.ng the excavation 
effort, Mustard Gas tombs and Thorium Nitrate were uncovered. Three uncovered 
weapons contained chemical agents. The effort was halted at that point. The 
bombs and radioactive materials were secured and p.laced i.n a nearby bunker. 
Later the radioactive material, seven ‘Z-gallon drums of soil, Thorium 
Nitrate, and debr i% , removed during the excavation effort, were taken to a 
disposal site in Barnwell, South Carolina. A second clean up effort was 
started in 1980. Adciitional possible burial sites were locarted. The original 
10 bombs were disposed of. Additional anomalies were investigated. Six 
additional empty bombs and some quantity of Thorium Nitrate debris were found 
and processed. The other anomalies were determined to be benign. The drums 
of contaminated soil. left at the site after the 1973 effort were removed from 
the site. The contaminated soil from the spoil piles and the excavation pit 
walls was removed and placed in drums. All waste was sent to approved 
facilities. A program was put in place to certify the site free of chemi.cal 
agent and radioactive material. 
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A groundwater monitoring effort was started in 1981. Chemical 
contamination was detected (Figure 1). A north-northwest trending 
contaminated groundwater plume was detected. The detected groundwater 
pollutants are: 1,2-Dichloroethane, 1,2-Dichloroethene, 1,1,2-Trichlorethane, 
l,l,l-Trichlorethane, 1,1,2,2-Tetrachloroethylene, Bromoform, 
Dibromochloromethane, Yetrachloroethene, Trichloroethene, Trichloroethylene. 
No groundwater monitoring has occurred at the site since 1986. The source of 
the chemical contaminat:ion is unknown. 

Site Setting. NWSCC is a Navy facility located in Martin County Indiana. 
NWSCC covers appro:uimately 62,463 acres (Figure 2). The Mustard Gas Burial 
Grounds occupies app:rox:imately 2 acres. The area is in a remote portion of 
the facility. MGBG is located in the section 24, T4N, R4W. This area is 
located on a ridge c:resl; in a heavily forested portion of the facility. The 
countryside around this part of the facility is rural in nature with few 
private residences. The site is fenced and marked with signs which exp:Lain 
the site’s hazards. The soil is thin (2’ to 12’ ) and is classed as most.Ly a 
clay or sandy clay. The underlying rocks are sedimentary sand- stones and 
shales of the Pennsylvanian Age. The superficial and upper bedrock aquifer 
form one groundwater sy:;tem. 

Target Compounds. The groundwater and soil samples will be analyzed for 
the presence of organic and inorganic compounds. Chemical analysis will be 
done using SW-846 analytical methods, or other accepted methods when no SW-846 
method is available. The contamination detected in the groundwater is 
principally chlorin,atetl solvent compounds. The other possible contaminants 
are metals and Thori’Am nitrate. EPA methods 8240 and 8270 analysis will be 
run to detect the organic contamination. Analytical routines for Appendix IX 
metals will be run tlo detect presence of any toxic metal contaminants. In an 
attempted to establish monitoring parameters tests for Total Organic Halgens, 
Total Chloride, and Conductance will be run on the groundwater samples. 

Project Objective. This is a RF1 Phase II soils and groundwater study. 
The intent of the project is to provide data of sufficient quality to support 
Corrective Action decisions. The QAPjP was prepared in accordnace with the 
USEPA Region V guidance on preparing the 16 element QAPjP. The chemical 
analyte data must meet NEESA Level C (EPA Level 4 equivalent) specifications. 
This will be accomplished by judiciously selecting sample locations, selecting 
the appropriate analyte,s, and using proper analytical methods. 

Sample Network and Rationale. Refer to Section 3.0 Sample and Analysis 
Plan, of the Work Plan for further discussion and rationale. 

Project Schedule. Refer to Diagram 2.3.2. 
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Figure 2 Location Map showing the location of NWSCC and the MGBG Site. 
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PROJECT ORGANIZATION 

Management Responsibilities. U.S.Army Corps of Engineers Waterways 
Experiment Station (UXEWES) is the Navy's prime contractor for this RCRA 
investigation. The project team is made up of United States Army Corps of 
Engineers (USACE) personnel (Diagram 2.3.1). Oversight and management 
responsibility will be handled by Dr. James May and William Murphy of 
USACEWES' Geotechnical Section. The planning, scope writing, and report 
preparation is the rez:ponsibility of Robert Magee of USACE Engineering 
District, Wilmington, N.C. and Dr. James May of USACEWES' Geotechnical 
Section. Field work supervision will be the responsibility of Robert Magee of 
USACE Engineering Dist.rict, Wilmington, N.C.. Drilling will be done by 
personnel from the In situ Section, Geotechnical Branch of 1JSACEWES. Mr. Mark 
Vispi is the Section Ct-ief. The chemical analysis is to be processed through 
the USACEWES' Analytical Laboratory Group (ALG) under the supervision of Ann 
Strong. All chemical data validation will be done by Blaze Willis of USACE 
Engineering District, Savannah, Ga.. Soils classification and physical 
testing will be done at USACEWES' Soils Investigation Laboratory under the 
supervision of Mr. Jesse Oldham. 
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ELEMENT 5 

WALITY ASSESSMENT OBJECTIVES 

QC Level Selection. The field QC NEESA Level is a Level B. The QC 
level for the chemical detection is a NEESA Level C., EPA Level 4 equivalent. 
The objective of such a plan is to insure that the data collected is 
comparable with known conditions, the sources of extraneous contamination can 
be determined, and the decisions made are meaningful and supported. 

A site requiring Level C QC would be a site near a populated area, not on 
the NPL, and not likely to be undergoing litigation. The Level C QC includes 
review and approval of laboratory QA and the site work plan. The laboratory 
must successfully analyze a performance sample, undergo an audit, correct 
deficiencies found during the audit, and provide monthly progress reports on 
QA. ALG has been approved by the Navy’s laboratory audit system to do this 
work. 

Level ,J allows the lse of non-CLP methods. All methods used must be EPA 
methods or be equivalent to EPA methods. When EPA methods are not available 
other documented methods may be used. 

Level C provides for the minimum detection limits, a wide range of 
calibrated analytes, matrix recovery information, laboratory process control 
information, and known precision and accuracy. Level C data may be used for 
risk assessment, site characterization, evaluation of alternatives, 
engineering design, and monitoring during implementation. 

Chemical Data Quality Objectives The Navy’s Level C requires that 
certain procedures be followed. They are: 

1. EPA approved methods (SW-846 Third Edition), when available,. be used. 

2. Trip blanks must accompany every volatile organic analysis shipment. 

3. Rinsate blanks be collected each day. 

4. Field blanks be collected from each source of water. 

5. A 10% duplica.tion of samples be taken. 
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TABLE 1 
CHEMICAL ANALYSIS 

PRESERVATION AND HOLDING TIMES 
------------------------ ._--------------_-------------------------------------- 

MAX. HOLDING TIMES 
MATRIX PARAMETERS PRESERVATION ----------------------- 

EXTRACTION ANALYSIS 
----------------------m-.-w ---------------------------------------------------- 
Soil Volatiles Ice to 4 Deg. 14 d. 
Soil Semivolatilts Ice to 4 Deg. 7 d.. 40 d. 
Soil Metals except Ilg Ice to 4 Deg. 180 d. 
Soil Mercury Ice to 4 Deg. 28 d. 
,,,,,,,,,,,-------------.----~ ---------_------------------------------------,--- 
Water Volatiles Ice to 4 Deg. 14 d. 
Water Semivolatilfs Ice to 4 Deg. 7 d. 40 d. 
Water Metals except Ilg HN03 to pH<2. 180 d. 
Water Mercury HN03 to pH<2. 28 d. 
Water Chloride None Required 28 d. 
Water Total Organic Ice to 4 Deg., 14 d. 

Halide H2S04 to pH<2 
Water Specific Conductance Ice to 4 Deg. 28 d. 
------------------------,-------------- ---------------------------------------- 
When only analysis holding time is given, this implies total holding time from 
sampling until analysis. 

The validity of tile data depend on the following of specific procedural 
constraints. Holding tines are dictated by SW-846 procedures. Those holding 
times are parameter specific (Table 1). They are to be adhered to 
specifically to assure t:le quality of the analytical data. 
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ELEMENT 6 

SAMPLE PROCEDURE 

REFER TO WORK FLAN SECTION 3.0 ELEMENT B: SAMPLE & ANALYSIS PLAN 

. 



MGBG DRAFT QAP jP IN5 170 023 498 
AUGUST 199 1 

ELEMENT 7 

SAMPLE CUSTODY PROCEDURES 

Field Procedures-. The field sampler is personally responsible for the 
care and custody of the samples until they are transferred or properly 
dispatched. All bottles must be labeled with management stickers and seals. 
Sample labels are to be completed using waterproof ink. The project manager 
will review all field activity to determine whether proper custody procedures 
are being followed. Sample information is to be recorded in the Fi.eld 
Logbook. This information should include measurements made, sample numbers, 
numbers of samples, sampled depths, boring and well numbers sampled, analysis 
requested, packing procedures, and date shipped. 

Transfer of CustodJ Samples are to be accompanied by a properly 
completed chain of cczdy form identifying the contents (Fi.gure 41, One copy 
of the chain of custody is kept at the site, one copy of the chain of custody 
is sent to the project rranager, and the original copy will travel with the 
samples. The sample numbers and locations will be listed on the chain of 
custody form. Each cooler of samples will be accompanied by a signed chain of 
custody. A commercia.1 carrier is not required to sign off on the custody form 
as long as the custocy forms are sealed inside the sample cooler and the 
custody seals remain in tact. The sample custody is transferred from the 
sampler to the laborztory at the time when the ice chest containing the chain 
of custody is sealec.. The laboratory assumes custody of the samples when the 
cooler is received ir. the laboratory and the seals are broken. Samples will 
not be accepted by tL.e laboratory if the seals are not intact when received. 

With the receipt. of the chain-of-custody samples the samples are recorded 
in a permanent receir t book. Upon receipt at the laboratory, the sample 
management officer fills out a cooler receipt form (Figure 5). The sample 
collector or project manager is notified of any discrepancies noted on the 
cooler receipt form * 

If samples are received from a commercial carrier, E:orm 2097 is filled 
out by the sample manage,ment officer. The ALG uses preprinted consecutively 
numbered duplicate gummed labels to identify samples. One label is placed on 
the sample bottle and tt.e other label is placed on Form 2097 under the heading 
Lab I.D. No. next to t.he corresponding Project I.D. No. This information is 
also entered into a permanent log book, WES Form 2108. The estimated cost is 
calculated, entered or.to the Sample Receipt Form 2118, and the original copy 
returned to the Project Manager. 
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All samples except volatiles are stored in the locked walk-in cooler 
which is maintained at 4 degrees Celsius and equipped with an alarm system 
that goes off when ,;he temperature deviates by more than two degrees. A 
separate refrigerator i:s maintained for volatile analysis and temperatures are 
recorded in a refrigera‘zor log. Two ALG employees have keys to the cooler and 
a permanent log is main‘zained to check chain-of-custody samples in and out of 
the cooler for analy:sis. The analyst is required to keep chain-of-custody 
samples behind locked doors if he is away from the area where analyses are in 
progress. 

The sample management officer then enters the information into the ALG 
computer data management system. Job files are created for use by the 
analysts in recording their data. 

FINAL EVIDENCE FILES: All data generated (raw and final) are kept at the 
laboratory on permanent file. This data is kept in digital format. It can be 
retrieved and duplicated upon request. 
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Figure 5 

COOLER RECEIPT FORM 
PROJECT: 
Cooler received on and opened on by 

Signature 

1. Were custody seals cn outside of cooler---------------YES NO 
If yes, how many and where? 
Were signature and date correct?----------------,-----YE3 NO 

2. Were custody papers taped to lid inside cooler--------YES NO 

3. Were custody papers properly filled out(ink, signed)--YES NO 

4. Did you sign custody papers in the appropriate place? YE3 NO 

5. What kind of packing material was used? 

6. Was sufficient ice L.sed( if appropriate) ----------------YES NO 

7. Were all bottles sezled in separate plastic bags?------YES NO 

8. Did all bottles arrive in good condition(unbroken)?----YES NO 

9. Were all bottle I.abels complete(date, signed, anal., 
preserv. etc.)? --_.----------------------------------- YES NO 

10. Did bottle labels and tags agree with custody papers? YES NO 
11. Were correct bottle:: used for tests indicated?---------YES NO 
12. Were UOA vials checked for absence of bubbles?---------YES NO 
13. Did each bottle contain sufficient sample?-------------YES NO 
14. Were acid/base preserved samples checked with pH paper? YES NO 

Explain any discrepancies-------> 
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Field. Several. field methods are to be used as scanning and detection 
tools. The scanning field instruments are the HNU, the OVA, and the geiger 
counter device. All. of’ these instruments will be calibrated by a qualified 
repair representative prior to being used. The instruments calibration will 
be checked daily using instrument specific procedures prior to the start of 
the work effort for that day. These daily instrument checks will be recorded 
by the site manager in the site logbook. 

For the geophysical devices there are no specific calibrations needed. 
These devices record relative data and are not calibration specific. Site 
specific adjustments m2.y be necessary and they will be accomplished “on-site”. 
Any adjustments will. be, recorded by the Site Manager in the site logbook. 

Laboratory. Al.1 z.nalytical methods require calibration. In keeping with 
method calibration reqL.irements, the following requirements are presented. 
For all semivolatile and volatile analysis by GC/MS, the current CLP 
calibration method shall be used. The current CLP criteria shall be used for 
frequency of calibration, for the system performance check compounds (SPC.Cs), 
and for the calibration check compounds (CCCs). 

For other me thocis , a minimum of three differe,nt concentration stand.ards 
for each analyte shall be analyzed for initial calibration. Calibration shall 
be checked every 1211. of operation and prior to sample analysis. The 
laboratory shall USE? the calibration check acceptance criteria specified. by 
the methods. The initial calibration curve shall be plotted and the 
correlation coeffic:.ent. and response factors evaluated. The calibration shall 
include one standard at a concentration at the method detection limits. The 
calibration curve shall bracket all samples in the concentration range. If 
the samples are not within the 3 calibration ranges, appropriate dilution 
shall be performed to bring the samples into the calibration range. 
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ELEMENT 9 

ANALYTICAL PROCEDURES 

RCRA studies adhere to procedures and methods set out in “Test Methods for 
Evaluating Solid Wastes, Physical/Chemical Methods” SW-846, Third Edition when 
available. Organic and inorganic test methods are given in Tables 2. 

16 
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TABLE 2 
LIST OF PARAMETERS 

AND SUMMARY OF METHODS 
from SW-846 

-------------------------------- ---_---------------------------------------- 
METAL ANALYSIS TECHNIQUE" EXTRACTION** ANALYSIS 
-----------------------------------------------------~--------------- ------- 

Aluminum ICP 
Antimony ICP 
Arsenic GF 
Barium ICP 
Beryllium ICP 
Cadmium ICP 
Calcium ICP 
Chromium ICP 
Copper ICP 
Iron ICP 
Lead ICP 
Magnesium ICP 
Manganese ICP 
Mercury cv 
Nickel ICP 
Potassium ICP 
Selenium CF 
Silver ICP 
Sodium ICP 
Thallium ICP 
Vanadium ICP 
Zinc ICP 
Thorium SC 
Chloride co1 
Specific Conductance 

3050 s 
3050 s 
3050 s 
3050 s 
3050 s 
3050 s 
3050 s 
3050 s 
3050 s 
3050 s 
3050 s 
3050 s 
3050 s 

30015 w 
3005 w 
30015 w 
30015 w 
30015 w 
3005 w 
3005 w 
3005 w 
3oc15 w 
3005 w 
3005 w 
3005 w 
3005 w 

3050 s 3005 w 
3050 s 3005 w 
3050 s 3005 w 
3050 s 3005 w 
3050 s 3005 w 
3050 s 3005 w 
3050 s 3005 w 
3050 s 3005 w 
NO EPA METHODOLOGY 

N/A 

6010 
6010 
7060 
6010 
6010 
6010 
6010 
6010 
6010 
6010 
6010 
6010 
6010 
7471 
6010 
6010 
7740 
6010 
6010 
6010 
6010 
6010 

9250 
9050 

ORGANIC ANALYSIS 
--------------------_)______ ------------------------------------------------,- 

Volat iles cx /its 8240 

Semivolatiles GC/PS 3540/3550/S 8270 

Total Organic Halide Mt 9220 
Mustard Agent GLC CRDEC 
---------------------.----------- ---------------------------~---------------- 
* Abbreviations: GF :: Graphite Furnace, CV = Cold Vapor, Mt = Microcoulo- 
metric-titration, SC = Scintillation Counter, Co1 = Calorimetric, ICP = 
Inductively Coupled Plasma, CCL = Gas-Liquid Chromatography* 
**Extraction process, wt.en not noted, is included in the analytical method. 

s = Soil and seclime,nt 
W = Water 

17 
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ELEMENT 10 

I’NTERNAL QUALITY CONTROL CHECKS 

Laboratory Analysis. For Level C a blank/spike control shall be analyzed 
with each batch and shall be plotted on control charts. For metals, and other 
wet chemical analysis, a method blank shall also be processed with each batch 
and shall contain less tnan the method detection limit for compounds of 
interest. In any metnod using surrogates spiked into the blank, the blank 
shall serve as both the method blank and blank/spike control. In methods not 
using surrogates such as metals, and wet chemical analysis, a blank and a 
blank/spike (laboratory control sample) shall be analyzed. 

A matrix spike and matrix spike duplicate are required for volatiles, 
semivolatiles, and all CC analysis for every 20 samples of similar matrix. 
For metals analysis, a duplicate and a matrix spike are required for every 20 
samples of similar matrix. 

For all CC methods used in Level C QC, second column confirmation shall 
be used for all positive responses for the analytes of interest. 

Field Activities.. 

Radiometer - Daily calibration checks will be done and their results will 
be recorded to assure any drift in instrument readings can be found. 

HNU-Daily calibration checks will be done and their results will be 
recorded to assure any drift in instrument reading can be found. 

OVA-Daily calibration checks will be done and their results will be 
recorded to assure any drift in instrument reading can be found. 

M18S2 Test Kits-Test - Kits have an expiration date. Their results are 
only qualitative. The test only records the presence or absence to a 
determined detection level. 

Slug tests - The instrumentation which records the hydraulic head 
declines record only relative data. Pressure is recorded over a time period. 
These instruments will be checked prior to mobilization. Pressure transducers 
are checked manually and electrically against induced water levels readings. 

Ground penetration radar-The results from this device are relative 
.results and can be, check against “ground truth”’ dril.ling data. The 
instruments produce soil cross-sections which wi.11 be compared to known 
subsurface data points. 

18 
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Electromagnetic Conductivity-This data is also relative. The generated 
interpretations will be refined using “ground truth” drilling data and GPR 
information. 

Control Samples 

QC Samples. The number of QC samples is determined by the level of QC 
implemented. The types of QC samples are: 

1) Duplicates are identical splits of individual samples which are 
analyzed by the laboratory to test for method reproducibility.- These samples 
are to be split in the :.aboratory. 

2) Equipment R insates are the final analyte-free water rinse from 
equipment cleaning coLlected daily during a sampling event. Initially, 
samples from every other day should be analyzed. If analytes pertinent to the 
project are found in the rinsate, the remaining samples must be analyzed. The 
results from the bla:?ks will.be used to flag or assess the levels of analytes 
in the samples. This comparison is made during data validation. The rinsates 
are analyzed for the same parameters as the related samples. 

3) Field Blanks consist of the source water used in decontamination and 
steam cleaning. The,se blanks are collected and analyzed to determine the 
level of contamination introduced into the sample due to sampling techniques. 
At a minimum, one field ‘blank from each event and each source of water must be 
collected and analyzed :?or the same parameters as the related samples. 

4) Field Duplic,ate:s for soil samples are collected, homogenized, and 
split. All samples except VOAs are homogenized and split. Volatiles are not 
mixed, but select segments of soil are taken from the length of the core and 
placed in 40-mL glass Trials. Field duplicates of water are aloquots of water 
collected from the s,ame sampler at the same time. Field duplicates should be 
collected at a frequency of 10% per matrix for Level C. All the duplicates 
should be sent to the laboratory responsible for analysis. The same samples 
used for field duplica,;es shall be split by the laboratory and be used as the 
laboratory duplicate or matrix spike. Spikes are known amounts of specific 
chemical constituents iidded by the laboratory to selected samples to test the 
appropriateness and recover efficiencies of specific analytical methods. This 
means that for the duplicate sample, there will be analysis of the normal 
sample, the field duplil:ate, and the laboratory matrix spike/duplicate. 

19 
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5) Matrix Spike is an aliquot of matrix (water or soil) spiked with known 
quantities of compounds and subjected to the entire analytical procedure in 
order to indicate the appropriateness of the method for the matrix by 
measuring recovery. 

6) Matrix spike Duplicate is a second aliquot of the same matrix as the 
matrix spike that is spiked in order to determin I! the precision of the method. 

7) Method Blank is a blank sample run to ensure reported analytical 
results are not the results of laboratory contamination. 

8) Method Blank/Spike is the distilled and /or deionized water for soil 
or sand spiked with known compounds or elements. The method blank as defined 
by the CLP for organics and the laboratory control sample as defined by the 
CLP maybe used as the method blank/spike, 

9) Preparation Blank is an analytical control that clontains distilled, 
deionized water and reagents, which is carried through the entire analytical 
procedure (digested and analyzed). 

10) Trip Blanks are defined as samples which originate from analyte-free 
water taken from the laboratory to the sampling site and returned to the 
laboratory with the volatile organic (VOA) samples. One trip blank should 
accompany each cooler containing VOAs, should be stored at the laboratory with 
the samples, and analyzed by the laboratory. Trip blanks are only analyzed 
for VOAs. 

20 
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ELEMENT 11 

DATA REDUCTION VALIDATION AND REPORTING 

Data Reduction II Data generated by this project will be in two forms, 
direct read and calculated. The following is a description of data reduction 
and reporting. 

1) The chemical. detection data is reduced using EPA specified Contract 
Laboratory Program procedures. 

2) The physica:. d&ta is determined by direct measurement. 

3) The OVA, HNU, GPR, EM, and geiger counter are direct reading 
instruments. 

4) The slug test data is recorded by the instruments, dumped into a 
computer data base from which decline charts are produced. The parameters, 
transmissivity , storativity, and hydraulic conductivity, are derived. Those 
parameters are caloulz,ted from generated curves and from calculations 
involving generalized formulas as those presented below. 

Transmissivi ty 

2 
T q ur where T = Transmissivity 

t c t = time 1 
1 1 

r = radius of the casing 
C 

Storitivity 

2 
s = (r u) where 

C 

2 
r 

s 

Hydraulic Conductivity 

K =T- whet-c? 
b 

s = Storativity 

r = radius of the casing 
C 

r = radius of the well screen 
S 

U = equilibrium constant 

T = Transmissivity 
b = thickness of the formation 
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Deliverables. Fc,r these studies the method blanks, blank/spike, 
surrogates, matrix spike,s, matrix spike duplicates, duplicates, and initial 
and continuing calibra,tion data shall be reported. Table 3 is a list of the 
needed documentary forms . The forms referred to are the current CLP forms for 
organics and metals/cyar ide. 

Table 3 

Data set deliverables for Level C QA 

Methoc! requirements Deliverables 

Organics - Method blank spikes with 
results and Control Chart control charts. Run 

with each ba.tch of 
samples processed. 

Results to te reported on CLP 
Form 1 or sF,readsheet. 
Sample rasul ts using CLP data flags. 

Form 1 or Sect. 9 
l/Sample chromatograms 
and mass spectra 

Surrogate recovery from samples 
repo.rted on CLP Form 2. Surrogates 
to be used in volatiles, semivolatiles, 
pesticides/F’CB. For volatiles by GC, 
the names of’ surrogates should be 
changed to reflect the surrogate used. 

Form 2 

Matrix spike,/spike duplicate 1 spike 
and spike dl;.plicate per 20 samples of 
similar nlatr ix reported on Form 3. 

Form 3 

Method blank: reported on CLP Form 4. Form 4. 

For volatiles by GC, a similar format 
will be usec. as CLP Form 4 for blanks. 

GC/MS tuning; for volatiles/semi- 
volatile:;. Report results on Form 5. 

Form 5 

Initial calibration data reported on 
Form 6. 

Form 6 
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Table 3--Continued 

Data set deliverables for Level C QA 

Method requirements Deliverables 
-------------------- ---------------------------- -----_------------------------ 

For volatiles by CC, the initial 
calibration data with response factors 
must be reported. 

For pesticide/PCB data Form 9 must be 
used for calibration data. 
Continuing calibration CC/MS data 
reported on Form 7. 

For volatiles, GC data, the response 
factors and their percent differences 
from the initial must be reported. 

Internal Standard Area for volatiles 
and Semivolatiles. 

Metals - Level C, requirements 

Sample results with CLP flagging system 

Initial and continuing calibration 

Blanks 10% frequency 

Method blark taken through digestion 
(l/20 samples of same matrix) 

ICP interfc,rence check sample 

Matrix spike recovery (1 per 20 samples 
of similar matrix) 

Postdigesti on spike sample recovery for 
ICP metals. Only done if predigest spike 
recovery exceed CLP limits. 

No Form 

Form 9 

Form 7 

No Form 

Form 8 

Deliverables 

CLP Form 1 or Equiv. 

CLP Form 2, 
Part 1 only 

Form 3 

Form 3 

Form 4 

Form 5, Part 1 

Form 5, Part 2,l 
(never used for 
GFAA work) 
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Table %-Continued 

Data set deliverables for Level C QA 

Method requirements Deliverables 
------------------------------------------------------------,----------- ------- 

Postdigest spike for GFAA. Recovery will be 
noted on raw data 

Duplicates (1 per 20 samples will be 
samples split and digested as separate 
Method blank spike information will be 
plotted on control chart, one per batch 
of samples processed. 

Form 6 

Standard addition. The decision process Form 8 
outlined in CLP page E-3 will be used to 
determine when standard additions are 
required. 

Holding times Form 10 

Level C Data Validation. Listed below are the validation criteria which 
will be utilized in evaluating the analytical data for a Level C QC site: 

a. Volatile Organic Analysis 

Holding Times - Holding times begin when the amples are collected. 
Samples must be analyzed within the holding times specified in Sect. 3 or the 
data should be market. as estimated (J). 

GC/MS Tuning - Check that bromofluorobenzene tune is completed each 12-h 
shift of operation. Check that it meets the CLP criteria. Assure that each 
sample is associated with a tune. 

Initial Calibration - The maximum relative standard deviation [(RSD) 
percent RSD] shall net be .30'5 for indicted CLP CCC ., The maximum mean 
relative response factor (RRF) for SPCC shall be .0.300 (0.250 for bromoform). 
The SPCCS are ahlc romethane, 1, l-dichloroethane, bromoform, 1,1,2,2- 
tetrachloroethane, and chlorobenzene. The CCC compounds are vinyl chloride, 
l,l-dichloroethene, chlcroform, 1,2dichloropropane, toluene,, and ethylbenzene. 
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Continuing Calibration - The minimum response factor for the SPCC 
components for VOA analysis shall not be <0.300 (0.250 for bromoform). The 
maximum response factor percent deviation for indicated CLP CCC components 
from the mean initial. calibration response factor shall not exceed 25%. If 
these criteria are exceeded, a new calibration for the compound shall be 
employed. 

Blank/Spike Control. Samples - Any control sample which exceeds the 
internal QC limits set by the laboratory for a given sample matrix shall 
require all data from the associated batch of samples to be closely inspected. 
If no analytical problems are found, the data analyzed with the out-of-control 
point shall be discussed in the QC section of the MPR and final report. The 
Navy shall receive a carbon copy of the MPR. If problems are found in the 
analytical data, the sarlples associated with the batch shal:L be reanalyzed and 
the data from reanalysis reported. If holding times are exceeded in the 
reanalysis, both set:; of data shall be presented. 

If the blank/spike results are outside the internal laboratory limits and 
if the matrix spike results are outside the CLP limits, the laboratory will 
either reanalyze the samples within the holding times or the data will be 
flagged with an “R,” anti the data are not usable. 

Surrogates - [f surrogates exceed the CLP limits, the data shall be 
flagged that the surrogates exceeded limits. 

Method Blanks - A method blank should be run each day following the 
Continuing Calibration Standard. Common laboratory solvents should not be 
found in the blank at levels over five times the detection limits. Other 
compounds should not be found in the blank at levels exceeding the detection 
limits. If common contaminant compounds are detected in samples at a 
concentration of <lO times the concentration found in the blank, or other 
compounds at <5 times the concentration in the blank, report those compounds 
as not detected. Ad%jusi; the sample quantitation limit to the value reported 
in the samples and f’tag the limit as estimated (UJ). 

Matrix Spike/Spike Duplicate - Ensure that 1 out of 20 samples has been 
spiked in duplicate. The recoveries shall meet the CLP criteria. If the 
recoveries do not meet the criteria, examine the blank spike data. If the 
blank spike data exceed the limits and the matrix spikes exceed limits, the 
data shall be flagged a:; unusable (R) . If the blank spike (data from the batch 
are satisfactory, the data is usable, and the low recovery is discussed in the 
final report QA/QC and in the QC report sent to the NCR. 
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Field Trip and Equipment Blanks - If contaminant analytes are detected in 
samples at concentrations of <5 times the concentration found in the highest 
associated blank, the results are considered suspect and are reported as 
estimated. 

a. Semivolatile Organics Analysis 

Holding Times - Samples must be extracted within 7 days 
analyzed within 40 da.ys of extraction. Any samples which 
requirements must be flagged as estimated. 

of collection and 
do not meet these 

GC/MS Tune - Make certain that a decafluorotriphenylphosphine tune is 
completed every 12 h of sample analysis, that each sample is associated with a 
tune, and that each tune meets CLP requirements. Data are not reported if the 
instrument does not meet tune. 

Initial Calibraticn - Ensure that a 5-point curve has been completed. 
The RRF of the BNA compcunds shall be a minimum of 0.050 for the SPCC listed 
in the current revision of the CLP. The maximum RSD for the CCC listed in the 
CLP procedure is 30.0%. The minimum RRF for the SPCC is 0.050, and the 
maximum percent differerce for the CCC is 25%. If these limits are exceeded, a 
new calibration curve shall be generated. 

Continuing Calibration - The continuing calibration check will be 
performed once every 12 h during operation. The minimum RRF for the SPCC is 
0.05, and the maximum percent difference from the initial calibration shall 
not exceed 25% for the CCC. If these limits are exceeded, a new calibration 
curve shall be generatec . 

Blank/Spike Control Samples - Any control sample which exceeds the 
internal QC limits scmt by the laboratory for a given sample matrix shall 
require all data from tk,e associated batch of samples to be closely inspected. 
If no analytical protllems are found, the data and the out-of-control paint 
shall be discussed in the QC section of the report. If problems are found in 
the analytical data, the samples associated with the batch shall be reanalyzed 
and the data from reanal.ysis reported. If holding times are exceeded in the 
reanalysis, both sets of’ data shall be presented. 

If the blank/sp:ke results are outside the internal laboratory limits and 
if the matrix spike results are outside the CLP limits, the laboratory will 
either reanalyze the samples or the data will be flagged with an “R,” and the 
data is not usable. 
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Surrogates - If surrogates exceed the CLP limits, the data shall be 
flagged that the surrogates exceeded limits. 

Blanks - A method blank should be run each day following the Continuing 
Calibration Standard. Phthalate should not be found in the blank at levels 
over five times the detection limits. Other compounds should not be found in 
the blank at levels exceeding the detection limits. If common contaminant 
compounds are detected in samples at a concentration of (10 times the 
concentration found in the blank, or other compounds at <5 times the 
concentration~in the blank, report those compounds as not detected. Ad just 
the sample quantitation limit to the value reported in the samples and flag 
the limit as estimated (LJJ). 

Matrix Spike/Spike Duplicate - Ensure that 1 out of 20 samples has been 
spiked in duplicate. The recoveries should meet the CLP criteria. If the 
recoveries do not meet the criteria, examine the blank spike data. If the 
blank spike data exceed the limits and the matrix spikes exceed limits, the 
data shall be flagged as unusable (R). 

C. Metals 

Holding Times - Samples must be analyzed within six months, except 
mercury shall be analyzed in 28 days from sample collection. 

ICP Initial Calibration - A calibration blank and at least one standard 
must be analyzed daily. An initial calibration verification standard must be 
within 90 to 110% recovery or the samples should be reanalyzed. If it ,i.s not 
possible to perform reanalysis, the data are rejected and fl.agged with an “R.” 

AA Calibration - Calibration blank and at least three standards shall be 
used in establishing the curve prior to sample analysis. A curve shall be 
analyzed each day prior to sample analysis. 

Calibration Verification - Verification using a standard obtained from a 
source other than tha.t of the initial calibration shall be used and the result 
shall be within 90 tc’ 110% of the true value for both I:CP and AA work. 
Calibration verifica.tion shall be done at a minimum frequency of 10% or every 
2 h, whichever is more frequent, and shall be done at the end of the 
analytical run. 
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Method Blanks - At least one preparation blank shall be prepared with 
each batch of samples. The blanks shall contain less than the detection limit 
for all analytes. If the concentration of the associated blanks is above the 
detection limit and if the lowest analyte concentration is 810 times the 
blank, reanalysis of the sample must occur. If reanalysis is not done, the 
data shall be reported and flagged as estimated. The bl.ank shall never be 
subtracted from the sample. 

Field and Equipment Blanks - If contaminant analytes are detected in 
samples at concentrations of <5 times the concentration found in the highest 
associated blank, the results are considered suspect and are reported as 
estimated. 

Blank/Spike Labora tory Control Samples - Any laboratory control sample 
which exceeds the internal QC limits set by the laboratory for a given sample 
-matrix shall require’ all data from the associated batch of samples to be 
closely inspected. If no analytical problems are found, the data and out-of- 
control point shall be discussed in the QC section of the report. If problems 
are found in the analytica. data, the samples associated with the batch shall 
be reanalyzed and the data from reanalysis reported. If holding times are 
exceeded in the reanalysis, both sets of data shall be presented. A 
discussion of data repcrted when the blank/spike laboratory control sample is 
out of control shall be presented in the QC section of both the final report 
and the MPR. 

If the blank/spike results are outside the internal laboratory limits and if 
the matrix spike resclts are outside the CLP limits, the laboratory will 
either reanalyze the samples or the data will be flagged with an “R,” and the 
data are not usable. 
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ELEMENT 12 

?ERFORMANCE AND SYSTEM AUDITS 

Field Audits. The project manager is responsible for monitoring the 
qua1 i ty of the field activities. This will be accomplished by monitoring 
daily, weekly, and month.Ly goals given to the field team. Site inspections 
will be performed. Chain of custody forms will be audited. Coordination with 
the laboratory will be maintained on a least a weekly basis. 

Laboratory Approval. All chemical analytical laboratories working on 
Navy Installation Restor,ation Program (IRP) projects must pass the Navy’s 
laboratory screening program. NEESA has been assigned the task of managing 
that program. The progr,am is instituted by a Navy contractor. 

Once a laboratory has received Navy approval to begin analysis of 
samples, maintaining that approval requires adherence to the QA plan and 
reporting of QA-related information. The performance and reporting 
requirements outlined below are essential to ensuring that data of known and 
defensible quality are being generated throughout the course of a site 
investigation. Topics covered include control samples, control charts, 
out-of-control events, corrective action reports, significant changes in the 
QA plan, and other reporting requirements. 

Monthly Progress Report. The primary means of communication from the 
laboratories to the NCR dill be the monthly progress report (MPR) to be 
submitted by the laboratories to the NCR on the 15th of each month in which 
work for the Navy is performed. The following information is to be included 
in the MPR: 

1. Site name and contract number. 

2. Numbers, types and .Locations of samples collected and. analyzed for Navy 
project only. 

3. Data for blanks, spikes, laboratory duplicates and controls related to 
Navy samples. 

4. New methods used for analysis and changes in old methods. 

5. Copies of all ccntrol charts pertinent to Navy samples and to which 
results have been adced over the reporting period. 

6. Summaries of out-of-control incidents during the reporting period, 
including references to documentation and corrective action reports. 
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7. Descriptions of and justifications for significant changes in the QA. 

8. Changes in LQAC p’ersonnel and other key technical personnel; resumes of 
new personnel must be suomitted. 

9. Completed sample data. 

Much of the information presented in an MPR is incremental in nature and 
relates to changes and findings since the previous MPR: 

1. Control charts froa the minimizing control charts program and any 
additional control charts from monitoring matrix spikes, duplicates, or other 
QC parameters . 

2. Personnel changes relating to QA responsibilities. 

3. Method changes (e.g., a minor modification with an attached EPA 
variance). 

4. Procedural changes in establishing control limits and/or the preparation 
and use of control charts. 

Since the first such report for each laboratory has no precedent, more 
explanation and detail may be necessary; subsequent MPRs will likely not 
require as much detail in some areas. 
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ELEMENT 13 

PREVENTATIVE MAINTENANCE 

All Perkin-Elmer instruments (atomic absorption units) at WES are 
maintained by service contract that provides for twice yearly preventive 
maintenance and emergenc:y repair. Permanent records are maintained of service 
visits. 

The Plasma Emission Spectrometer (Spectrametrix) is maintained by service 
contract that provides for twice yearly preventive maintenance and emergency 
service. Permanent records are maintained of service visits. 

All Hewlett-Packard Instruments (GC and GC/MS systems) are maintained by 
service contract that provides for twice yearly preventive maintenance and 
emergency repair. In addition, the GC/MS systems are tied via modem to the 
Analytical Response Center Support which can duplicate software problems at 
HP,s service center. Records of all service calls are maintained in permanent 
files. 

All analytical balances are serviced annually by a certified balance 
technician. 

All other instrumentation is serviced on an as needed basis and records 
are maintained of any repair calls. 

Daily or routine maintenance of instruments is performed by the 
individual analysts and recorded in the instrument logs. 
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ELEMENT 14 

. 
DATA ASSESSMENT 

All data is checked by the analyst, the inorganic team leader or the 
organic team leader, and the Chief, ALG before it is submitted to the 
customer . The follow in& i terns are checked: 

1 . Completeness 
2. Duplicate iValues for precision 
3. Recovery of’ Spikes for accuracy 
4. Method blanks for contamination 
5. Surrogate recoveries for organic analysis 
6. Data for Q~I check samples 
7. Reasonableness and trends 

If data falls outside ac:ceptable limits, the sample is rerun if sample is 
available. If data l’a1l.s outside acceptable limits on the reruns and QA check 
sample data is good, then data may be reported with qualifying explanations. 
Acceptable data is usually defined by the specific procedural method (i.e. SW- 
846). 
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DATA REDUCTION 
ANALYSIS FLOW CHART 

I/ 
LABORATORY DATA MANAGEMENT SYSTEM 

(Bench Sheets) 

G 
ANALYSIS OF SAMPLES 

G 
ANALYST'S NOTEBOOK 

1 
RAW DATA TO BENCH SHEETS 

I/ 
TEAM LEADER 

1 
LABORATORY DATA MANAGEMENT SYSTEM -- QC CHECK 

1 
CHlEF, ANALYTICAL LABORATORY GROUP 

1 
LABORATORY DATA MANAGEMENT SYSTEM 

1 
FINAL REPORT 

(Initialed by C/ALG) 
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ELEMENT 15 

CORRECTIVE ACTION 

The laboratory uses EPA Contract Laboratory Program procedures for determining 
Out of Control events, reporting those events, and corrective actions 
responses to those events. 
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ELEMENT 16 

QUALITY ASSURANCE REPORT 

The laboratory has a built in quality check procedure within its structure. 
The Laboratory chief will prepare a summary report to describe all 
discrepancies, out of control events, and corrective actions taken. 
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APPENDIX C 

MGBG GROUNDWATER ANALYTICAL R.ESULTS 
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_. --- . 
SITE : St! MffiTARL! GAS FURIAL EIROUN:IS 
WELLNiiM8ER : X-0: 

. . . 

F'ARAMETER NAYE _____ -L.----- -_______ !!!!!IS--- !!EEE 
HANGANESE 

ORGANIC ERMINE 

ORGANIC GRO?lINE 

ORGANIC CAREOK, TGTAL 

ORGANIC CKCIRINE 

ORGANiC CHLORINE 

ORGANIC IODI,% 

ORGANIC IODINE 

PHENOL s 

PHEWLS 

SODIiJM 

SODIUtf 

SPECIFIC CONDUCTtWCE 

SPECIFIC CONDUCTANCE 

SULFATE 

S&FA?E 

FH 

PH 

ORGANIC BROHiNE 

ORGANIC CARBUN, TOTAL 

ORGANIC CHLORINE 

ORGGIC IrlDINE 

SPEZFIC CONDUCTANCE 

PH 

mg/l. 

mcyl. 

mgil. 

mgii. 

log/l. 

mgil. 

mgii. 

mgil. 

q/L 

mgii. 

ing/l. 

mg/l- 

umhakm 

umhakm 

&f.. 

mgf- 

S.U. 

S.U. 

Rig/L 

!ng/L 

mg/L 

WL 

umhokm 

S. 11. 

Ql/28/86 

Qli28l~b 

(31128/66 

Ol/?EIBb 

iji/28./&$ 

01/28!86 

01/28/86 

Qi/28/86 

Cl /28;86 

01/28/86 

i!i /28/86 

01/28/06 

01/28/86 

01!28/86 

Sl1/2a/86 

01/28!86 

i:,l/?B/Bb 

@l/26/86 



I ntir ii.-‘t i\il “I\. 1 LI. n ~Ltlr.L,I nL-LI\II.LLt: 

SITE : 01 MUSTARD GAS BURIAL GRCWDS 
iJEiLNUMBER : Z-01 

PARAMETER NAME UNITS JATESAMPLE 
-I------------ -- -----.- ----___ 

OFXMIC CHlORiNS 

ORGANIC IODINE 

PHENOLS 

SODIM 

SPECiFIC CONDUCTANCE 

SULFATE 

pH, Field 

ORGANiC ERGdINE 

DRGANIC CARBON, TOTAL 

ORGANIC CtiLORIN!E 

ORGWC IODINE 

SPECIFIC CONDUCTANCE 

pH, Field 

CONDUCTANCE, Field 

CONDUCTANCE, Field 

ORGANIC CARBON, TOTAL 

ORGANIC CAREON, TOTAL 

TOTAL ORGANIC HALOGENS 

TOTAL IlRGANiC HALOGENS 

pH, Field 

pH, Field 

CHLORIDE 

CHLORIDE 

IRON, TOTAL 

IRON, TCTAL 

MAN!XfESE 

ingii 

mq/, 

wgi, 

mgi.. 

umki'cm 

qi,. 

mgii. 

nlg!!. 

mgii. 

atho/cm 

s. ii, 

umhaice 

umh(t/cm 

mgl:. 

agii. 

mg.;! 

mgli 

S.U. 

S.U. 

mgil 

mqil. 

ntcj!L 

mgfi 

tixjil 

c:/:l/G4 

!:;I 1 i 3 1 / 84 

i~l~/3~/~ 

61/X/84 

i:rl/31@4 

0!!31/84 

AMOUNT DETECTED 
----em_----_-__ 

(1. Q22(t(! 

01/31/84 

06/08/84 

6.50000 

WO81'04 

06/08/84 

Qt/08/84 

ND 0. (@2<)1; 

> 2. QOQOQ 

0.07O~tg 

0.00300 

WOW84 1 Zq(l. #jQ(tO 

06/08/84 6.40000 

06/10/85 620.000Qs1 

!16/10/85 

06/1it/G5 

(&‘lfj/B 

06jlW85 

WlOf85 

O6/10/85 

WlO/G5 

01/28/86 

'31/28/86 

01/?8/86 

i‘!1!28/86 

01/28/86 

620. 0Q00Q 

4.4OOOit 

4. 4itOit0 

0.01310 

it.ii1310 

6.2uoQo 

6.20000 

45.00000 

45.00000 

0.69OOit 

0 I 6aOOO 

2.4OOOit 



PZWIETER NGIIE UN!l'S DGTESW~i: 
------i----e---- -----_ -___.-- --- ------I- 

SODfLY mgi:. 

SPECiFIC C(lNDUZTGNCE UdiEi/CAl 

SitFGTE 

?DTAi ORGGNIC HMJGENC: 

TDTCDSGC? 

TllXGPHENE 

pil, Fieid 

MGNGGNESE 

WLFGTE 

2,4-D 

GRSENX 

BGRIUN 

CGDHIUH 

CHLORIDE 

ZHROMiUM 

ENDRIN 

FLUORIDE 

GROSS ALPHA 

GRess aLPHA 

GROSS 5ETk 

GROSS BETA 

Rig/l. 

agii. 

Ptu? 

Illgil- 

s.u, 

t&Ii- 

n;gJ, 

q/i 

mg/L 

mg/L 

mg/L 

mgl? 

y/L 

mg/L 

rigi? 

PCl!/i 

PCIIJL 

pCU/? 

pcu!L 



PGR#$TEP NAME UNITS DGTESGFFLE 
_-em---- ------------- -____- - - -___--__ 

2,4-E 

.- GRSEML 

FaRfUrl 

CADIlIUM 

C$ORICE 

CHRG’MILJK 

ENDRIN 

FLXRIDE 

GROSS GLF'HG 

GROSS ALPHA 

GROSS BETA 

GROSS 5ETG 

IRON 

LEGD 

LINDGNE 

MAN&W% 

MERCURY 

METHOXYWOR 

PHENOLS 

SELENIUM 

SILVER 

SILVEX 

a3 ! _ 

mg/- 

mgJi 

mgl. 

mg,? 

mg:i 

ing!i 

mg/L 

pclJ!L 

pclil 

pet /!. 

pciii 

mgi? 

mg!'L 

@g/L 

mgrL 

ag ;.L 

Klgi'L 

iTlg4'L 

iq!'L 

UlgfL 

tag/i 

mgfL 

nrgJL 

1!/30/81 

11/30/8! 

1 iJ3OJSl 

11/3O/Bf 

lli3W81 

lll3OJH 

1!/3(1/~1 

11 J30/8i 

11/3OJ% 

11 J3OJ81 

1:/3OiBl 

!1/3i:,/81 

11 J3OJ91 

11/30/81 

llJ3oJ81 

llJ3OJHl 

ND 

ND 

ND 

ND 

ND 

ND 

NC 

ND 

ND 

ND 

ND 

ND 0.00050 

, 

GflOiiNT DETECTED 



LEAD 

L I NDANE 

MANGANESE 

MERCURY 

METiKiXYCtkOR 

ORGGNIC CGREOt4 TOTGL 

PHENOLS 

flGDIlRl-226 

RADILW2% L 

SELENIUM 

SILVER 

SILVEX 

SrJD1l.M 

*m SPECIFI; CONDUCTANCE 

SULFCITE 

TOTAL ORGANIC HALOGENS 

TOXAPHENE 

pH, Field 

U’ITS 
----.--- 
mg/L 

me/i 

llg/L 

nci: 

fig/L 

mgJL 

mqii 

mqii 

mgJL 

pcuf? 

pcuJL 

mgJL 

mycJL 

mqJL 

mgf? 

who/cm 

my/L 

m;/L 

iT$JL 

S.U. 

AtlOUNT DETECTED 
----------_____ 

ND 

MD 

ND 

ND 

1220, (1(l(1(l(l 
f2i s. O(tO(K~t 
12!0,00000 
126 oooKJ . . 

:i48.00000 

0.01600 
0.01000 
O.i~l200 
0.011@0 

ND 0.00160 

6.40000 
4.4iKKK~ 
6.3oooo 
6.40000 



E'GRGNETER NGME UNITS 
---------------------- I------ 

ZGNGGNESE mgii 

S1JtFGTE es/: 

PH, d FiEi S. J. 

2,4-D 

GRSENiC 

EARIUrl 

CGDb!IUt4 

CHLORiDE 

CHR@Wfl 

ENDRIN 

FLUOftIDE 

GROSS ALPiG 

ljROSS GLP3G 

GROSS BETA 

GROSS 5ETG 

IRON 

LEAD 

LINDGNE 

HGNGGNESE 

MERCURY 

METWXYCHLOR 

N02tW3 GS N 

ORGANIC CGRBON, TOTGL 

mi;'L 

mq /i 

mE;!L 

mq/L 

mg/L 

qJL 

mgJL 

mgfi 

pi? 

pCU/i 

pdi 

DW/L 

mglL 

mgf? 

IllqJ? 

mqii 

Q/L 

RC/L 

rncj JL 

myl. 

DGTEMNPLE 
--------- 

(17Jfej82 

W/18/82 

Oii18/82 

GNOUNT DETECTED 

2.06000 

3&l. &)0(10 

07J2OJ82 

07i2Of82 

07/20/Fi? 

07J2OJ82 

(lij2Ojfi2 

ci7/20/32 

ND 0. ll:,cKK~ 

ND 0.00500 

Q6.00000 

ND 

ND 

0.01000 

0 00004 . 

0.20000 

07 J2Oi82 

07/20/02 

07POJZ2 & 

07 J2OJ82 

07J2OJ82 

07i2Oi82 

07J2OJEi7 L 

07/20/82 

07/20/82 

ND 

ND 

ND 

ND 

07/20/82 

07/20/82 

0712OJr~ 

ND 

ND 

0.03000 

0.01000 

0.00008 

2.1500@ 

0 * 00020 

0.00!60 

0 I 05000 

62.00000 
61.0~0000 
bi.OOWO 
6 1.00000 



FGPAMETER NAME LlliIiS DGTESGMPLE 
----------------- -I.- ---- _______ 

PHENOLS 

RGDIUM-??t, 

SELENILM 

SILVER 

SILVEX 

SGDiLttl 

E;i’ECIFiC’ CONDUCTANCE 

SULFGTE 

TOTGL ORGGNfC HALOGENS 

TOXGFHENE 

pq, Field 

RGDiUM-226 

: ' 2,2-TETRACHLOROETHGNE '7'1 

l!!-DICHLORDETtW:ENE 

I,2-DKHLOROETHGNE 

2,4-D 

GRSENIC 

BGRIUM 

i(RMOFDRM 

CGDHIUM 

CGfWN TETRGCHLOR I DE 

mc I' _ L 

lx< /L 

#g/L 

S.U. 

pcdi 

:a mg?L 

mG/L 

ngi 

mrj /L 

my/i 

IngiL 

my/L 

my ti 

mc,iL 

ND 

ND 

KD 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

(I. r:143{l~i 
0, <,!(j(,i,o 

0.0400(:, 

(:!.04700 

0.00160 

b.50000 
b.501:)0<1 
6.50000 
b.=XWO 

0.34009 

0.001~ 

O.GNj100 

0.001&j 

0.00380 

0.01wo 

O.l~MOO 

0.00200 

0 005Oi~ . 

0.00000 



Ii?*, LIti, !Li Y//1 I L i. u1 Sb.1 ..b__ _ _.. 

SITE : 01 tlUSTGRD GGS BilFdGL 63OUWS 
WELLNU!lMR : Oi-01 

PARAMETER NGME UNIlS 
----------- --m-e- 

CHLORIDE 

CHLORWN!ENE 

CHLORCKIRM 

CHROMT~M Y 

ENDRTN * 

FLUCRIDE 

GROSS ALPHG 

GROSS GLPHG 

GROSS BETA 

GROSS BETG 

IRON 

LEGD 

LINDGNE 

MGN!3NESE 

MERCURY 

HETHOXYCHiOR 

ETHYLENE CHLORIDE 

NOZ+NC!J AS N 

ORGANiC CGRBDN, TOT& 

PHEN0l.S nr9'L !0/05/62 

RADIUM-226 PC! 10/05/82 

RADIUM-226 pZi/l 10/05/82 

SELENILV Rtg/L 10/05/82 

SILVER mg/i 10/05/ 82 

mgil 

mg/! 

rgi: 

my/l 

mgil. 

adl. 

pcu,'L 

PCU,'L 

pcu;t 

pcufL 

mg/- 

my/L 

w/L 

mgi? 

mg/L 

mg/L 

mg/L 

mg!'L 

mg,'L 

DGTESGMPLE 
-e--m--- 

:(t/o5/& 

lomia2 

10!05/62 

iO/O5/8~ & 

!0/05/82 

ioma2 

10/05/a2 

10/05/82 

mirs/a2 

m5/a2 

wcwa2 

10/05/82 

10/05/82 

lOlO c 

loma 

GHOUNT DETECTED 
-------------_ 

37.00000 

ND 

NZ 

ND 

ND 

b.IOOOi:, 

ND 

ND 

ND 

2.51600 

2.51000 

0.03000 

O.~llO(l~ 

0.00008 

I.78000 

0.00020 

!0/05/82 

iO/O5/82 

10/05/82 

0.00800 

O.ObON 

6.00000 
6. OOOI~O 
6. ooooo 
6.00000 

c , 

ND 

ND 

0.01000 

0.34000 

0.21000 

0.00500 

0.01000 



-n3, LAS, ncrun: :vi .- L,,“i.l RLIL,I”‘1L-L.. 

SITE : 01 MUSTARD GAS EURIAL GROUNI’S 
YE: LNiJpfsER * (i!-i;! L li . 

PARAWER t&ME 

SILWX 

SoDiM 

E~F;E&iFIC CONDUCTANCE 

SULFATE 

TETRGCK5HOETiiYLENE 

." .I - TOTGL OHGGN.L nGLOuENS 

TOXGf+iENE 

TRGNS-I$-DIkiLOROETHYLENE 

TRICritOROETHYiENE 

39, F?eid 

HANWESE 

SULFGTE 

MANGANESE 

SilLFATE 

pH, Field 

CKOftIDE 

IRW 

t%WANESE 

ORGANIC CMBON, TDTAL 

LiMiti ’ -c 

--------. 

frigii 

trig/L 

umhcucm 

mg/L 

mcl!L 

lag/! 

s, u. 

my/L 

mgii 

I@ 

mg/L 

5. !I. 

q/L 

l@L 

W/L 

mgi! 

G#OUNT DETECTED 

ND 

ND 

ND 

ND 

ND 

O.O!4Oii 
0 01 c:ro(! , 
o.(t!oO(t 

0.015?0 

0. oo!bO 

0.001oc~ 

2. 1scKjij 

I.78000 

270.00000 

6. 40NO 
6.4OOOO 

4LOOCIfiO 

0.03Looo 

1.86000 

44.000@ 
42.00000 
43.00000 
4J.00000 



““, ,-_..,I I.L. Y,,, _,, I “.I,..,. r‘--C.l_....~ 

SITE : 01 MGTARD 6AS BURIFlL GfKWiDS 
WELLNUMBER : ill-01 

PARAMETER NAME tUN!TS 
-_______--T---_-__I_------ ---I-- 

FHEN!XS q/L 

SCIDIUI'! my/L 

SPECIFIC CZNDUCTANCE umio!cn 

SZFATE 

TOTAL t]RGANIC HFILOGENS 

pH, Fieid S.J. omta3 

ORGANIC CARBON, TOT& ffigiL 07/26/83 

SPECIFIC COKDUCTi?NCE uroo/crl 07/26/83 

TOTAL ORSANi C HALOGENS IlUJt: it7/26/83 

pH, Field S.U. 07/26/83 

CHLORIDE 

IRON, TOTAL 

HGMSE 

ORGANIC BROMINE 

ORGANIC CARBON, TOTAL 

!ncJ/L 

m@L 

i@L 

nigtt 

mg/L 

mg/L 

my/i 

DATESAWLE 
e--m--_ 

r532383 

02i22ta3 

02 /=2/83 

(12/=2/‘8: 

olt31/84 

01/31/84 

ou3ita4 

0!/31/84 

0!/31/84 

GHOUNT DETECTED 
---____------ 

ND 0.01000 

45. pj~l[l!j 

II . . 021~l~l 
O.Ol?OO 
0.01500 
0.01700 

6.3000 
6.30000 
6.30000 
b,3(j(bi]Q 

56. ooooo 

55.oOOOO 
56.00000 
55 I 00000 

14~00.00~JO 
!4OO.OOOOi~ 
135o.oooOO 
14OiL OOOOO 

c 0.07400 
C o.Ob90# 
C 0 . Ob@dO 
i 0.04500 

6.10000 
6.10000 
6.1000~ 
b.20000 

46.00000 

0.59000 

2.7OOGQ 

ND 0.002& 

ND 2.00000 
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mg/L 

iimha.fcm 

mg/L 

mg iL 

mg/L 

mgiL 

in Q i L 

mp /L 

mg/L 

.' 9 nrg f' i 

S.U. 

umholcm 

: : 
In g .' i 

-  - - - . . .  I  -  



.  - . - _ , .  - . - .  . . _ _ I . “ .  I .  _._1-_1- . l - l - - , - - “ . -  
-  ._ . . _  ._ ._ . . _ .  -  - “ I  . - , - , , - X * - . ,  * - ,  , - - -  



,C=.“,.,, 
“,,, 



F--T 
8’ 







,, ,---y 

&p.;izQpj-;- 
i.4 f I c:. !.“. i t. i;’ 
--. ..- -7. ..- 7. ,- - r, 

--..._ _. ...-I-___-_.-- -- ___._..,__.. 



p, t;; 0 1-t ‘\,f ‘-r 7’. r -:’ C.’ i-” ‘? E r) _I i. _.. L.. -_. I L 
.-.. --- -----.. - ..__ - -_--...---._.._-- 



” ,_., .-_“.__-. .““._ .,,. l..l”.---““ll”- I _._.....-s.,. _o ,,. .1-. *.m,* “- ^.,_._. 1 _ .,,. I(.._“- ,.--- ““. ,I “,._I” 





SITE : 01 NIJSTARD MS BURIAL GROUHDS 
WELLNUNBER : 01-17 

PARMETER NME 
-_I 

:,l,l-TRICHLDROElHfUE 

1,1,2,2-TETRAGiLORDETHME 

1,1,2-TRICHLOFXIETHANE 

l,l-DICHLOROETHANE 

l,l-DIC.HLDROETHYLENE 

1,2-DICHLOROBENKNE 

1,2-DICHLOROETHANE 

1,PDICHUJRDPAOPANE 

1,3-DICHLDROBENZENE 

1,3-DICHLORDPROPENE 

1,4-DICHLOROBENZENE 

2-CHLDROETHYL VINYL ETHER 

BENZENE 

BROHODICHLORDllETHANE 

BROtlDFORN 

BRotamHfiNE 

c!4RBoN TETRMDRIDE 

CHLDRDBENZEK 

CHLDROETHANE 

cHLoRoFoRtl 

CHLDROMETHANE 

DIBRtlMXHLmH 

DICHLOROFLUCiRDtlETtMNE 

ETHYL BENZENE 

HETHYLENE CHLCMDE 

TE~DROETHYLENE 

UNITS 
------ 

WL 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

lag/L 

mg/L 

%VL 

Q/L 

WL 

W 

W 

rig/L 

mg/L 

WL 

rig/L 

W- 

W- 

W/L 

mg/L 

WL 

WL 

rig/L 

WL 

WL 

DClTESAHPLE 
-I__- 

02/15/83 

02/15/83 

02/15/83 

02/15/83 

02/15/83 

02/15/83 

02/15/83 

02/15/83 

02/15/83 

02/15/83 

02llSl83 

02/15/83 

02/15/83 

02/15/83 

02/15/83 

02/15/83 

02/15/83 

02115183 

02/15/83 

02/15/83 

02/15/83 

02/15/83 

02/15/83 

02/15/83 

02flSl83 

02/15/83 

IMOUNT DETECTED 
- 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.02300 

0.00100 

0.00100 

0.00100 

0.00100 

0.00100 

0.00500 

0.00100 

0.00100 

0.00100 

0.00010 

0.00200 

0.00100 

0.00100 

0.00200 

0.00200 

0.00100 

0.00100 

0.00200 

0.00800 

0.00200 

0.00100 

0.00100 

0.00100 

0.00700 

0.06800 



SITE : 01 MUSTAkD GAS BiJKiI# 6WLNDS 
WELLNUIBER : 01-17 

PARMETER NME UNITS DATE8#iPLE 

P---- TDLLiENE 

TRANS-l,P-DICHLOROETifYLENE 

TRICHLOROETHYLENE 

TRICHLCtROFLU(IROME 

VINYL CHLORIDE 

1,1,2,2-TETRACHLDRKTHANE 

1,1,2,2-TETRACHLDRDETHYLENE 

BENZENE 

BROHDDICtfLOR~E 

EumoFoRn 

MoRomRn 

TRAH-1,2-DICHLORDETHYLENE 

TRICHLOROETHYLENE 

‘q-- ORWIC BFmM 

ORGANIC CHLORINE 

OfmNIC IODINE 

1 ,l, I-TRICHLDROETHM 

1 , 1,2,2-TETRACHLDROETIWE 

1,1,2-TRICHLOROETtlhNE 

l,l-DICHLOROETHANE 

l, l-DItXLORDETHENE 

1,2-DICHDRDETHANE 

1,2-DICHLDROPRDf'ANE 

24XMlFMYL VINYL ETHER 

MOLEIN 

4CRYLDNITRILE 
,/,-- 

wg!L 02115/83 

mg.lL 02/15/83 

mg.1L 02/15/83 

Ip9,1L 02/15/83 

mglL 02/15/83 

Rg,rL 04/20/83 

tTlg!L 04/20/83 

mg/L 04/20/83 

Rgf 04/20/83 

mgI'L 04/20/83 

mg,lL 04/20/83 

mgr'L 04/20/83 

mgl'L 04f 20183 

mg/'L 06/07/84 

IsgiL OblO7l84 

mgl'L OblO7l84 

WJL 01/07/85 

mg(L 01/07/85 

mgiL 01/07/85 

mgiL 01/07/85 

mg,'L 01 IO7185 

mgiL 01/07/85 

mg/'L 01/07/85 

ql'L OlfO7l85 

WL 01/07/85 

W 01/07/85 

fM&ffJT DETECTED 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

< 

( 

I \ 

< 

( 

< 

( 

< 

< 

< 

0.00100 

o.oaoo 

0.06700 

0.00400 

0. OOlcQ 

O.OOOOO 

o.ooboo 

o.ooooo 

0.00000 

0.00000 

0.00200 

0.00000 

0.05800 

0.00200 

0.02000 

0.01700 

0.00100 

0.00100 

0.00100 

0.00100 

0.00100 

0.00100 

0.00100 

0.00100 

0. looou 

0.10000 



SITE : 01 tlUSTARB GAS BURIClL GROlINDS 
WELLNUIBER : 01-17 

PfWlETER NME 

BEidZENE 

BROMffoRM 

SRBON TETRKHLORIDE 

ctuiRIDE 

CHMROBENZENE 

MOROETH~ 

cHLoRoFoRM 

CIS-1,3-DIMQOROPROWE 

l2O!WTm, Field 

DIM- 

DICHLORODIBR0)1WQTl 

DHXDRDDIB 

DICHLDRODIR 

DICHLORW)IFLUWK#IETH 

ETHYL BENZENE 

IRON ? 

flMBlWSE 

METHYL BROnIDE 

METHYL CHLORIDE 

flETHYLEby: CHLDFm 

ORGMIC CFWWN, TOTAL 

PHEMLS 

SDDIlM 

SuLFaTE 

-ETwIs 

ToLuENE 

LINITS 
---I- 

IngIL 

W/L 

WL 

mgll 

ng.lL 

mg!L 

ngJL 

rglL 

urholca 

rg,rL 

q/L 

log/L 

mg/L 

mgr'L 

mgr'L 

EgiL 

ItgiL 

ngl'L 

Klgr'L 

qiL 

mg1(L 

mgiL 

mgl'L 

IllgiL 

mg/'L 

rg,'L 

DiVESAllPFE 

01/07/85 

01/07/85 

01/07/85 

01/07/85 

01 lO7l85 

01/07/85 

01/07/85 

01/07/85 

01/07/85 

01/07/85 

01/07/85 

01/07/05 

01/07/85 

01/07/85 

01/07/85 

01/07/85 

01/07/85 

01 JO7185 

01/07/85 

01/07/85 

01/07/85 

01/07/83 

01/07/85 

01/07/85 

01 IO7185 

01/07/85 

MOUNTDETECTED 

0.00100 

0.00100 

0.00100 

3.00000 

0.00100 

0.01000 

0.00100 

0.00100 

12oo.ooooo 

O.ool# 

0.00100 

0.00100 

0.00100 

0.01ovo 

0.001M 

0.02000 

0.16000 

0.01000 

0.01000 

0.00100 

0.50000 

o.o%oo 

64.00000 

28o.ooooO 

0.00100 

( o.oimo 



SITE : 01 MUSTARD Gc\S BURIAL GfNlUf’JDS 
WELLNWER : 01-17 

PBRAtlETEf? NAME UNIT!; D~TESAHPLE fMOUNT DETECTED 
1--.- -___ 

lllQ/L Ol/O7/85 

WL 01/07/05 

mg/L 01/07/85 

mg/L 01/07/85 

WL 01/07/85 

ML 01 I07185 

S.U. 01/07/85 

lUllhOlCll 06/10/85 

W/L 06/10/85 

WL 06/10/85 

S.U. 06/10/85 

W- 01 I29186 

ag/L 01/29/86 

@L 01/29/86 

q/L 01/29/86 

mg/L 01/29/86 

my/L 01/29/86 

WL 01/29/86 

lQg/L 01/29/86 

W- 01129186 

rag/L 01/29/86 

W- 01/29/86 

llUhO/Cill 01/29/86 

WL 01/29/86 

WL 01/29/86 

W- 01/29/86 

,f-"“ TOTAL ORGANIC HALOGENS 

TRAN!+1,2-DICHLDROETHENE 

WINS-1 ,3-DICfUJROPf?OPENE 

TR ICHLORUETHEK 

TRICHLOROFLUOROHETHME 

VINYL fxOmE 

pH, Field 

CONWCTAXE, Field 

ORGANIC CARBON, TOTAL 

TOTAL ORGANIC HALDGENS 

pH, Field 

1,1,2,2-TETRKHLOROETHANE 

CHLDRIDE 
,,/‘- l‘, 

CfiLORfmml 

IRON, TOTAL 

MANGCLNESE 

ORGANIC MOflINE 

ORfMIC CARBON, TOTAL 

ORGMJIC CKORINE 

ORGANIC IODINE 

PHENflLS 

sODIM 

SPECIFIC CONDUCTCINCE 

SULFATE 

TRICfiLOROEMENE 

VOLATILES SCfJN 
i*“““-‘ ., 

we- 

0.18100 

( 0.00100 

< 0.00100 

( 0.00100 

-t O.#lOO 

( 0.01000 

6.30000 

6oo.ooooo 

5.40000 

0.17700 

6.80000 

0.03200 

2o.oOOOo 

< o.GQ500 

0.05000 

0.03ooQ 

ND 0. Olooo 

ND 1.OOooo 

0.05000 

( 0.01000 

0.07000 

53.00000 

910. OODOO 

200.00000 

0.05200 

R O.OOOM 



SITE : 01 HUSTClRD S&i BURIAL GROUNDS 
WELLNIJMER : 01-17 

TaRAIQTER NaME UNITS 

PH S.U. 

of3faNIC 3RoNINE WL 

DRMNIC CMMIN, TOTAL WL 

ORGaNIC cHLaRINE W- 

ORWIC IODINE mg/L 

SPECIFIC CONIKETAKE LdlOk8 

PH S.U. 

DATEWlPLE 

01/29/86 

06/04/86 

06/04/86 

06/04/86 

06/04/86 

06/04/86 

06/04/86 

MOUNT DETECTED 
-I_--- 

6.70000 

ND 0.01000 

ND 1 IO0000 

0.03ooo 

0.01000 

940.00000 

6.6OOoO 

--.,,-- -____” --..-..-, “-l-...--l.--” ._.. --1-,_-, ,-.*-“.-. ,,m,m,-- .I_.....--- ..-,__--_ “-,11_--- -lll.l*“l.- I,( - 



SITE : 01 MUSTARD GAS BbRIAL GWUNII 
WEuNuneER : 01-19 

PARMETER WIE UNIT3 DATESAtlPLE 
_,,w-+. - -- m-m _I__)- 

/ “‘, 
1,l ,l-TRICHLDROETHANE 

1,1-DICHLOROEMNE 

1,2-DICHLOfWHANE 

BENZENE 

CHLOROFORM 

HETHYLENE CHLORIDE 

TOLUENE 

TRICHLDRKTHYLENE 

TRICHLOROETHYmE 

TRICHLOROFLlmRatlETHaNE 

miwc BRomE 

llRGaNIC CHLamE 

OR8ANIC IODINE 

//“” --‘.I 
1 ,l , I-TRICHLOROETHME 

1,1,2,2-TETRMHLOROETHANE 

1 , 1,2-TRICHLOROETHWE 

1, I-DICHLOROETHMJE 

l, l-DICHLOROETHWE 

1,2-DICHLOROETHM 

1 ,P-DICHLOROf'RDPM 

2-CHLOROETHYL VINYL ETHER 

ACROlEIN 

ACFMdNITRILE 

ACRYLONITRILE 

BENZENE 

EENzEfE 
,' "---- i 

illg/L 

mg/L 

WL 

WL 

WL 

W 

WL 

W- 

WL 

mgJL 

q/L 

W/L 

rig/L 

rag/L 

W/L 

agiL 

WL 

rag/L 

lag/L 

sgiL 

IngiL 

mg/L 

mgiL 

WL 

WL 

WL 

06/27/83 

06/27/83 

06/27/83 

06127183 

06127183 

06127183 

06/27/83 

06/27/83 

06127183 

06/27/83 

06f 06184 

06/06/84 

06/06/84 

01/08/85 

OliO8i85 

OliO8i85 

OliO8185 

01/08/85 

OMW85 

01/08/85 

01/08/85 

01/08/85 

OliO8i85 

01/08/85 

01/08/85 

01/08/85 

MOUNTDETECTED 
--- 

ND 

ND 

ND 

ND 

ND 

full 

0.00100 

o.oO1oo 

0.01900 

0.00100 

O.Ol!%O 

0.00100 

0.00100 

0.00100 

0.35000 

0.00200 

0.00200 

0.26000 

0.014OQ 

O.oolDO 

0.14600 

0.00570 

0.00100 

0.00100 

0.00100 

0.00100 

0.00100 

0.10OoO 

0. loo00 

O.loQOo 

0.00100 

0.00100 



SITE : 01 MUSTARD GAS BURIAL GROUNDS 
WELLNMER : N-19 

.I ‘ 

PAWIETER N&E 

MPlOFoRM 

WUMOFORtl 

CARBON TETRfXHLORIDE 

CARBON TETRKHLORIDE 

CHLORIDE 

CHLOfiOEENZENE 

CHLWIDIBRMlHETHANE 

CHLOfWOf??f 

CIS-1,3-DICHLCfWRWEK 

CDNDUCTAXE, Field 

DICHLOROBROHWTHNE 

DICHLORODIFLUDRUtlET~ 

ETHYL EfENZENE 

IRON 

flM4GflNEsE 

HETHYL RROHIDE 

HETHK CHLORIDE 

H!tTHYLENE CHLORIDE 

O&MIX CARBUN, TOTAL 

PHENOLS 

SODIUtl 

S&FATE 

TETRACHLUVIETHME 

TETRhCHLOf?OETt#f 

TOLUENE 

.- 
tiNITS 
-..-- 

my/L 

IlqJL 

rag/l. 

my/L 

my/L 

my/l. 

my/L 

8yiL 

my/L 

8yiL 

u8hoicm 

8yiL 

8yiL 

my/L 

lag/l 

reg/L 

my/l. 

iRCJ/L 

rag/l. 

my/L 

IRgil, 

Ill@ 

my/l, 

mg/L 

my/L 

my/L 

DIITESMPLE 
-II_ 

01/08/83 

OliO8J85 

01/08/85 

01 m/85 

01/08/85 

01/08/85 

01/08/85 

OlJO8J85 

01 i08J8-5 

01/08/85 

OliO8J85 

01/08/85 

01/08/85 

01/08/85 

01/08/85 

01 JO8185 

OlJo8J85 

01/08/85 

01 Jim5 

OlJO8J85 

01/08/85 

OliO8J85 

01/08/85 

01/08/85 

01/08/85 

01/08/85 

MOUNT MTECTED 
-- 

< 

< 

c 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

0.00100 

O.OOlOO 

0.00100 

O.DolW 

2.00000 

O.OOlDO 

0.00100 

0.01ooo 

0.01000 

0.00100 

18OO.OOO# 

o.oQ1oO 

0.01000 

o.oQ1oo 

o.D5ooo 

0.07000 

0.01ooo 

0.01oOo 

0.00100 

5.1OOOO 

0.05000 

83.00000 

34O.OOQOO 

o.OO710 

0.00710 

0.00500 



SITE : 01 IIUSTARD GFIS BURIAL GROUNDS 
WELLNUMBER : 01-19 

PMAKETER NAtlE 
--- 

/ 
,F--, 

~’ TOTAL ORGMIC HALOGENS 

TRANS-1,2-DICHLDROElHENE 

TRANS-1,3-DICMROF#UPENE 

TRICKORDETHENE 

TRICHLOROFLUORUiETMNE 

VINYL CHLORIDE 

pH, Field 

CONDXTANCE, Field 

ORGANIC CARBON, TOTAl 

TOTAL ORGANIC HUJGENS 

pH, Field 

1,1,2,2-TETRlxtw?OETHANE 

1,l ,P-TRICHLOROETHANE 
,““--* ,/* 

1,2-DICHLOROETHM 

CHLOROFORM 

TRM-1,2-DI CHLOROETHEM 

TRICHLOROETHENE 

lJNKtUMN 

Of#WIC RRCMNE 

OR8MIC CMBON, TOTAL 

DRGANIC CHLORINE 

ORGANIC IODINE 

SPECIFIC CONDUCTANCE 

PH 

UNITS DATESAMPLE 
-.I_- ---- 

my/L 01/08/8S 

W 01/08/85 

my/L 01/08/85 

W 01/08/85 

my/L 01/08/85 

my/L OlJO8i85 

S.U. 01/08/85 

umhoJcm 06/ lOi85 

WL 06/10/85 

FffL 06/10/85 

S.U. 06ilOJ85 

W Oli28J86 

WL 01/28/86 

W- 01 I28186 

my/L 01/28/8& 

my/L Oli28i86 

my/L 01/28/86 

my/L 01/28/86 

@Y/L 06/04/86 

WL 06/04/86 

fWL 06/04/86 

ngfL 06/04/86 

IMhOiCUl 06/04/86 

S.U. 06/04/86 

MOUNT DETECTED 
v----- 

0.99000 

0.01200 

< 0.00100 

0.22100 

< 0.00100 

< 0.01Ooo 

6.80000 

72O.OOOOO 

8.90000 

0.50400 

6.70400 

0.3#00 

0.00900 

O.OlOOO 

0.01400 

0.00800 

0.24000 

o.oO7oQ 

ND O.OlOOQ 

4.oOoaO 

0.32000 

0.02000 

114o.OOOoo 

6.80000 



srn --- : 01 tlUSTMD G& BURIAL GRDUNDS 
NELLNUNEER : 01-20 

PARMETER NME 

l,l,l-TRICthDETH 

1, l-DICHLDRDETHENE 

1,2-DICHLDRDETHANE 

BENZENE 

CHLIMIFMW 

IIETHYLENE CHLDRIDE 

TOLLlEN 

TRIMtOROETHYLENE 

nwYi.DRoFLmDnETMNE 

ORGANIC BRDnINE 

DRGANIC CHLDRINE 

DRGIINIC IODINE 

CHLORIDE 

CONDUCTANCE, Field 

IRON 

tiMwEE 

l.XGANIC CARBON, TOT& 

PtENoLs 

SODIM 

SULFATE 

TOTAL DRWUC HALOGENS 

pH, Field 

CONDUCTANCE, Field 

CMNIC CARBON, TOTAL 

TOTAL DRGMIC HALOGENS 

pH, Field 

UNITS 
-_I- 

rig/L 

rag/L 

ng/!L 

RIgI:, 

rag/L 

LA9/L 

N/L 

@g/L 

WL 

Fl/L 

W/L 

ag/L 

W- 

lJtlhO/C0 

@Y/L 

ML 

ag,'L 

wg,'L 

mg/'L 

agr'L 

lag/L 

S.U. 

umlro/cm 

rag/L 

lag/L 

S.IJ. 

DATESAMPLE 
_I_- 

M/27/%3 

06/27/%3 

Ob/27/%3 

Obf 27183 

Ob/27/%3 

06127183 

Ob/27/%3 

Ob/27/%3 

06127183 

DblWB4 

Ob/Ob/%4 

OblObf84 

01 JO9195 

01 Jo%/%5 

01/0%/%5 

Ol/O%/%s 

01 m/%5 

01/08/%5 

Ol/O%/%s 

01/0%/%5 

Ol/O%/%S 

01/0%/%5 

Ob/lO/%s 

Obf lo/%5 

Ob/10/%5 

Ob/10/%5 

MDUNT DETECTED 

0.00100 

O.OObOO 

ND 0.00100 

ND 0.00100 

ND 0.00100 

ND 0.00100 

ND 0.00100 

0.43000 

ND 0.00100 

ND 0.00200 

0.04ooo 

ND 0.00200 

< 1.00000 

1SDO.OOOOO 

l.boooo 

0.64000 

l.%OOOO 

( 0.05ooo 

29.ooooo 

b70.OOOOO 

0.01500 

7.4OOoO 

10bO. 00000 

2.40000 

0.13600 

5.80000 



SITE : 01 MUSTARDGAS BURIAL GROUNDS; 
WELLNUtl%ER : 01-20 

PARARETER NAME UNITS 

l"'-“1' 1,1,2,2-TETRACHLOROETHANE 

CHLORIDE 

CHLOROFORM 

IRDN, TOTAL 

HANGANESE 

OR6MIC %RoHINE 

DR%fflIC CMWN, TOTAL 

DR%fwc cHLr.lRINE 

ORGANIC IODINE 

PHEMJLS 

SODIUH 

SPECIFIC CMDUCTMCE 

SULFATE 

I 
,C”--7, 

TRICHLOROETHENE 

VOLAT I LES SCAN 

PH 

ORGEINIC %RollINE 

ORGMIC CARI#lN, TOTAL 

ORGANIC CHLORINE 

WHNIC IODINE 

SPECIFIC CONDUCTANCE 

PH 

ag/L 

mglL 

W/L 

mg/L 

ingIL 

mg/L 

ML 

W- 

mg/L 

lag/L 

ID9fL 

l&O/Cm 

W- 

rsg/L 

W/L 

S.U. 

WL 

ag/L 

mg/L 

mg/L 

UtNhO/C~ 

S.U. 

DATESAM'LE AHOLW DETECTED 
-I_- 

01/29/%b 

01/29/%b 

01/29/%b 

01/29/%b 

01/29/86 

01/29/%b 

01/29/%6 

01/29/%6 

OlL?9/0b 

01/29/9b 

01/29/%b 

01/29/%b 

01/29/%b 

01/29/8b 

01/29/%b 

Olf 29/%b 

ob/o4/ 86 

Ob/O4/%b 

ob/o4/%b 

Ob/o4/%b 

O6f 04186 

0.1bo00 

9.00000 

< o.oo5oo 

< 0.02000 

0.20000 

ND 0.01000 

ND l.OOOoo 

0.07000 

ND 0.01000 

0.01000 

30. OwOo 

1400.00000 

760.00000 

0.07500 

SR 0.00000 

b.3oooo 

ND 0.01000 

4.00000 

0.10000 

< 0.01000 

1%&O. 00000 

ObtO4/%b 6.20000 



FAST LIST REPORT FOR A GIVEN WELLNUMBER 
SITE : CI 1 FUSTAFtQ ZAS BURIAL GFilOUNLJS 
WELL NUMBEF: : !:::--2i 

F.‘A@+t”rTFR NAME ‘i - UNITS 
-----_---_--------------------- __-------_ 

i,1,1 -TRICHCORUETHANE 

1) 1-D I CHLOROETHENE 

1 ‘I 2-QICHLOROETHANE 

PENZENE 

i;HLOROFORM 

METHYLENE CHLORIDE 

TOLLIENE 

TR I CHLOROETHYLENE 

TRICHLO!3OFLUOKOMETHANE~ 

ORGANIC BROMINE 

ORGAN I C CHLOR f NE 

T?F:GANIC IODINE 

C:lltgF:IDE 

~~ONDUCTANCE, Fi el d 

I SON 

MANGANESE 

ORGA,N I c: CARBON, T=lTAL 

PHENOLS 

SOClIlJM 

SULFATE 

TOTAL ORGAN I C HALOGENS 

pH, Field 

CCNDUCTANCE ‘I Fi el d 

0F:GAN I C CAREQN , TOTAL 

TOTAL ORGANIC HALOGENS 

PH, Field 

m g i I.... 

ring / :L- 

m g i L 

mu/L 

mg /L 

mg/L 

mgi/L 

my/L 

mq/L 

mg/L 

mg/L 

mg/L 

mg/L 

umho/cm 

mg/L 

mg/L 

mg/L 

my?/L 

mg/L 

mg/L 

ing/L 

s. !i. 

umho/cm 

mg/L 

mg/L 

S.U. 

AMOUNT DETECTED 
.--_--------1----1 

ND 

N3 



F.GFiAf,lETE> NAME 

_____________---------------- 

,:HLC3RIDE 

iRC?N, TOTAL 

MANGC2hiESE 

9RGAN I G BKOMI NE 

IJRGAN I G CARBON, TOTAL 

OHGCSN i C :ZHLOF? I NE 

GRGAdIC IODINE 

F’HENCLCJ 

SCDIUM 

SF’EC I F I C CONDUCTANCE 

&I..: 1: 7 2 
--__-_I--__. 

m g i L 

,n kg / L 

m g ii L 

mg ii.- 

mg ii 

fT!CJ /‘L 

rng iL 

mg/L 

mglil 

wnha/cm 

m g .i L 

mg/L 

mg iL 

mg/L 

1-l-l g / L 

mgii 

ii8l~~OiCtTI 

5. . LJ 

j’jfiJ”ES&I’~PL;~ AMOUNT DETECTED 
. . . ..---m-v--....-- -----_-----_------__ 

_,.,,. -“,11,“11 -,-,_.,...._” ,._-.--...- 



SITE : 01 tXJSTARD GAS BURIclL GROMDS 
WELLNLMER : 01-22 

F‘CIRCVIETERM 
-- 

l,l,l-TRICHLORDETHANE 

1,1,2,2-TETRACMRilETHNE 

1,2-DICHLORXTl#NE 

BENZENE 

CHLDROFDR! 

rlETHYlDE cHa?IDE 

TRICHLOROETHYLENE 

ORGANIC BRDtlINE 

ORGfflIC CMLDRINE 

ORGMIC IODINE 

1,1, I-TRICHlOROETHANE 

1,1,2,2-IETi 

1,1,2-TRICHLORWHANE 

l,l-DICHLOR~ 

l,l-DICMIROETHENE 

1,2-DI!XOROETHANE 

2-CHLOROETHYl. VINYL ETHER 

AUKUIN 

KRYLONITRILE 

BENZENE 

i!RUUlFW 

lXBON TETRACHLoRIDE 

CHLORIDE 

cKoRoBENzENE 

CtlLORM)Im’ 

CHLOROETwy% 

iJNITS 
--- 

mg/L 

my/L 

WJL 

my/L 

my/L 

WJL 

nrgJL 

RqJL 

ID9JL 

agJL 

WJL 

rg JL 

ngJL 

q/L 

WJL 

ngJL 

tag JL 

WJL 

mgi? 

p9JL 

RlgJL 

IA9JL 

rig/L 

my/L 

rag/L 

U&L 

DCITESM!XE 
mm-- 

07/14/83 

07/14/83 

O7f 14JG3 

07/14/03 

07/14/83 

07/14/03 

07i 14183 

06f 06i04 

06/06/&9 

06/06/ 84 

01 i 00Je5 

01/08/85 

O1Jo8JGS 

01/00/05 

OliO8J85 

01/08/85 

OlJW85 

01 IO0ie5 

01/08/85 

01/00/05 

01/08/85 

01/08/85 

01/08/85 

01/#/85 

01/08/05 

f-#tOUNT DETELXD 

01/08/85 { 

0.00200 

0.05000 

0.00300 

0.00300 

0.00400 

0.00100 

0.08000 

O.Oo2oQ 

0.26000 

o.ooxQ 

0.00100 

0.06530 

0.00100 

0.00100 

0.00100 

O.OOlOO 

0.00100 

o.1oOoo 

O.lOOOO 

0.00100 

0.00100 

0.00100 

l.OOooD 

0.00100 

0.00100 

0.01# 



SITE : 01 MUSTARD GhS BURIAL GROUND!i 
WELWR : 01-22 

PARAIIETER NAME 

f-‘1 CHLORQFORM - 

CIS-1,3-DIIXLOROPROPENE 

COKNJCTANCE, Field 

DICHL~HFWE 

DICHLORODIFLUOROHE7NE 

DICWJROFROPWlE 

DICHLOROPROP4NE 

ETHYL BENZENE 

IRON 

tUiNMSE 

METHYL BROHIDE 

MH'fL CHLORIDE 

HETHYLENE CHLORIDE 

ff"T' IXWJIC iXF@#(, TOT& 

PHENOLS 

SODIUtl 

SULFCIE 

TETRKHLMOETM 

TOLUENE 

TOTW MGANIC MLOGENS 

TRANS-1,2-DICUIROETHENE 

TM-1,3-DIMWROI’ENE 

TRICHLOROETHENE 

TR1cliLmwwMETHANE 

VINYL CHLORIDE 

pH, Field ,*“--9 / 

UNITS DATESMPLE 
mm-- ----- 
Q/L 01/08/85 

ngJL 01/08/85 

umho/ca 01/08/85 

mgJL 01/08/85 

mgJL 01/08/85 

RlgJL 01/08/85 

qJL 01/08/85 

WJL 01/08/8!5 

rag/L 01/08/85 

rgJL 01/08/85 

RlgJL 01/08/85 

WJL 01/08/85 

WJL 01/08/85 

rgJL 01 io8ies 

rgJL 01/08/85 

rsgJL oiioam 

rgiL o1iO8i8s 

rag/L 01/08/85 

tog/L 01/08/85 

rgJL 01/08/85 

mgit 01 io8i85 

W/L 01/08/85 

my/L 01 JO8185 

rrgJL 01/08/85 

my/L o1ioEms 

S.U. 01/08/85 

IMOUNT DETECTED 
--I__ 

0.00440 

0.00100 

19oo.OOOOO 

0.00100 

0.01000 

0.00100 

0.00100 

0.01050 

0. MOO 

0.24000 

0.01000 

O.oOlOO 

0.00100 

4.4ooOD 

0.05000 

113.00000 

37O.OOOOO 

0.00100 

0.00510 

0.25700 

0.00710 

0.00100 

0.11700 

0.00100 

0.01Ooo 

6.5Oooo 



SITE : 01 MUSTARD GAS WRIAL GF4OWDS 
biELLNuHBER : 01-Z 

PMTER NfvlE 

CONDUCTCINCE, Field 

ORMNIC CARBON, TOTAL 

TOTAL ORGMIC HALOGENS 

pH, Field 

1,1,2,2-TETRbXtfLORCETHANE 

cHLoRoFoRtl 

TRICHLOROETHEE 

ORMNIC mrlINE 

CUtMNIC CARBON, TOTAL 

ramNIC CHLORINE 

ORGANIC IODINE 

SPECIFIC CONDIJCT~ 

PH 

UN1 TS 
I-- 

Lwd-io/cm 

rag/L 

WL 

S.U. 

WL 

W- 

mg/L 

lag/L 

ML 

mg/L 

W 

uaho/ca 

S.U. 

MTEWPLE 
m- 

0&/10/8s 

Ob/lO/G5 

Ob/lO/G!5 

ObllO/G5 

01/2G/Gb 

01/28/% 

O1/2GfGb 

ob/o4/Gb 

Ob/iWb 

oblo4/Gb 

ob/o4/Gb 

obm/Gb 

obmmb 

IMIIJNTDETECTED 

Gw.ooooo 

6.4OC.W 

0.33bOO 

b.‘50000 

0.12#0 

O.OOGOO 

0.14m 

ND 0.01ooo 

2,OOOOO 

0.18000 

0.02ooo 

142O.OOOOO 

b.bOOOO 



F”g)F$jME‘f~KR p&qqE UN 1: Tc b. Df2)TESAf’lpi-E AMOIJNT DETECTED 
___-_ ---------------------.----- ---------- - --_____.__ ---------.-Wm..---__ 
1 , 1 , 1 -TR I C:-i-iLC~F:OE-l-:-lAtllE 

1 ,l?ZJL 3-YETRACHL~OROETHANE 

: ,.L ?-D I CHLOROETHANE 

CHLOROFORM 

METHY’LENE CHLORIDE 

TRICHLO?OETHYLENE 

ORGANIC BROMINE 

ORGANIC CHLORINE 

OFiGANfC IODINE 

CHLORIDE 

,- CONDUCTANCE, Fi el d 
{“’ 

i RON 

MANGANESE 

3RGAN IC CARBON, TOTAL 

F’HENOLS 

SOD I UM 

SULFATE 

TOTAL ORGANIC HALOGENS 

?I4 9 Field 

CONDUCTANCE, Fi el d 

ORGAN IL’ CAREXJN , TOTAL 

TOTAL ORGAN I C HALOGEN5 

p+i, Field 

~-yCHLCFi I DE o/ 

IRON, TOTAL 

MANGANESE 

mq i L 

mg fL 

ing ii 

mg/i 

mg/L 

mg/L 

mgii 

mg/L 

mg/L 

mg/L 

umi-io/cm 

mg/L 

mg/L 

mg/L 

mgit 

mq/L 

mq /L 

m CJ 2,’ L 

5.i.J” 

umhofcm 

mCJ/L 

,ng /L 

S.U. 

mg/L 

mg/L 

mg /L 

ij " ij ij 2 Q i:J 

ij . ijij 1 ijij 

ij . ij ij 1 ij ij 

ij . ij i:! 2 ij ij 

ij . Cl 1 4ijij 

1 . ij ij i:? ij cj 

(:I , 5 ij ij 0 ij 

(:J . 4%:) CJc:J 

4 . 5i-Jor,i-J _ - _ _ 

ij . ij 5 ij ij ij 

5 ij . ij ij i j ij 0 

99 <J . iIJi:Ji:JiIJ fJ 

ij . ij ij a5 3 ij 

6. 7i~Ji:Ji:Ji~~ 

1 . Sijijij~j 

ij . c:Jc:J? 90 

01/3C)/Sb .:.. i:J . i:J2iIl (Ili:J 

ijl /3(:3/8& 0. 4 1 CWO 



FfC.jST LIST RSPGRT FGR A GIVEN WELLNUMBER 
SITE : i:) 1 MUSTARD GAS BURIAL Gf?GUNDS 

PARAMETER NAME 
___---- ----------------------_I- 

CRGANIC EiRGMINE 

GRGANIC CAREON, TGTGL 

ORGANIC CHLURINE : 

URGANiC IGDINE 

PHENOLS 

SGD I i.JM 

SF’EC I F I C CONDUCTANCE 

SULFATE 

VOLATILES SCAN 

PH 

ORGANIC BROMINE 

ORGAN I C CAREGN , TGTAL- 

CIRGANIC CHLGRINE 

ORGANIC IODINE 

SF’EC I F i’C CGNDUCTANCE 

PH 

UNITS 
w-------m- 

m g /’ i 

mg/L 

m g / L 

mg/L 

mg/L 

mgfL 

timhciicm 

mg/L 

mg il 

S.U. 

my/L 

mg/L 

mg/L 

mg/L 

umha/cm 

S.U. 

ND 



FAST LIST Fi’EF’S,qT FDF? A 2IVEN WELLNUMBER 
SITE : 0 1 !!USTAR!3 GAS bURIAt GROUNDS 

,/---,b,, WELL)JUMEEF: : C] l-24 

PARAMETER NAME 
-.---------.--.----m----e-- ---.-----__ 

I. ,1,1- -!-RX CHL-ORGETHANE 

1 5 I, 2,2--TETRACELGROETHANE 

1,2-D ICHLGRGETHANE 

BENZENE 

CHLGRGFGRM 

P’iETHYtENE CHLORIDE 

Tii: 1 C’HLCHGETHYLENE 

CiiGANlC BROMINE 

CXGANI C CHLOR I NE 

f3HGANIC IODINE 

CHLORIDE ..-. _, 

:GNDUCTANCE, Fi e! d 

1 Fr’f-J$J 

MANGANESE 

Gf?GANI C CAREGN v TGTAL 

F’HENOLS 

SOD I UM 

SULFATE 

;‘GTAL ORGANIC HALGGEN!3 

p!i , Field 

CONDUCTANCE, Fi el d 

ORGANIC CAREON, TOTAL 

TOTAL ORGANIC HALOGENS 

.,~.-QH, Field 

,HLORIDE 

IHCIN, TOTAL 

LIN f TS 
---_--_--_ 

mg /L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg /L 

mg/L 

mg/i 

mg/L 

mg/L 

umho/cm 

mg /L 

mg/L 

mg/L 

mg/L 

mg/L 

mg /L 

mg /i- 

S.U. 

umnoicm 

mg/L 

mg/L 

S.U. 

mg/L 

mg/L 

AMOUNT DETECTED 
----------------- 

ND 

ND 

ND 

N D 

i:t ~ iji:, 1 ijO 

i:i . csij 1 ijo 

ij . iat:, 1 tji:t 

445 . ij ij ij (j ij 

0 . ij 7 i:t 0 0 

fi . 6 9 (j (j i:) 

2. 70000 

4 ;? . (7 i-j i-J (5 i-j - --e.- 

0 . it ij 5 ij i:, 

2 $3 5 . i:J ij i:, 0 0 

1 . 1 i:J!:Ji:Jt:J 

6 . &j(j(jCj 



=AST LIST REF’C)RT FcSFi 3 G::VEN irJELLNUME+ER 
SITE : Q!. MUSTAF\D GAS BURIAL GROUNDS 
$j~:LL]&lMEE$ : ij j, -24 

F’ARAMETEF: NAME UNITS 
_______I__ ----------------.----- --------- 

MANGANESE my / L. 

ORGAN I C BRCM I NE mg/L 

UciGANIC’ CARBON, TOTAL m q / L 

DRGANIC CHLORINE mg/L 

CL’GANIC Z@DINE mq/L 

PHENOLS mq/L 

SODIUM mq/L 

SPECIFIC CONDUCTANCE umho/cm 

SULFATE m g / L 

VOLAT I I-ES SCAN mg/L 

p H S.U. 

ORGANIC BROMINE mg /IL 

CjHGANI C CARBON, TOTAL w/L 

i?F:GAN I C CHLOR 1 NE mg/L 

nRGANIC IODINE mg /L 

SPEC I F I C CONDUCTANCE umho/cm 

pH S.U. 

DATESAMPLE 
----mm----_ 
rj 1 / 5 ::J / 8 &$ 

ij 1 /3i:)/@& 

ijl /3<:,/t3&, 

01/30/86 

i:,l /3i:)/f3m5 

61 /30/86 

06/04/86 

i:J6/(:J4/56 

Q6/(1J4/86 

t:Jb/i:J4/86 

06/04/86 

(j6/04/86 

AMOUNT DETECTED 
------------------ 

ND 

.::, 

.:.. 

ND 

ND 

ND 

ND 

.:.. 

. . ‘L. 

ij .  ij 1. ij i:, i:, 

1 .  ijijiji:Jij 

Cl .  ij 1 ij ij ij 

0 .  ij 1 Oij(j 

6 I  9CKKKJ 

.  . . . - . 4 . , ,  

tj . i:t 1 (jo(:j 

3 7 ij . ij Cl CJ i:J ij 

6. 5ijijC~ij 



SITE : 01 NUSTPtRD GAS BURIAL GRWNDE’ 
wELLNutlm : O!-25 

PCIIMETER NAME 
-em -- 

i' 
,/"-.., 

DRGANIC BRDilINE 

0R6AN1C cHLDR1NE 

ORGANIC IODINE 

CHLORIDE 

CDNTNICTANCE, Field 

IRON 

llMW+ESE 

IXWdIC CARBDN, TOTAL 

PHENOLS 

SODIUFl 

SULFATE 

TOTAL ORGANIC H&o"uEEIS 

pH, Field 

/ ” ‘--“-r~ 
” WNDWTANCE, Field 

ORGANIC CARBON, TOTAL 

TDTAL ORGANIC IiAUGENS 

pH, Field 

I,1,2,2-TETRACKOROET~ 

CHLOROFORM 

TRICHLOROETHENE 

DRSANIC BRalINE 

CRMNIC CARBOH, TOTAL 

ORWIC CHLORINE 

ORWIC IODINE 

SPECIFIC i3NDUCTANCE 

_a"_ ,. PH 

UNITS MTESMPLE 
--- -- 

mg/L 06/06/84 

WL Ob/Ob/84 

slg/L ObiObl84 

WL 01/08/85 

lidlO/ClJl 01/08/85 

rag/L 01/08/85 

W/L 01/08/85 

W- 01/08/85 

ML 01/08/85 

IngIL 01/08/85 

ML 01/08/85 

W/L 01/08/85 

S.U. 01/08/85 

umhokm 06/10/85 

WL 06/10/85 

ML obf 10185 

S.U. ObllOf85 

ag/L 01/28/86 

W/L 01/28/8b 

rig/L 01/28/86 

mg/L 06/04/8b 

eg/L 06/04/86 

mg/L Obf 04186 

mg/L Ob/O4/86 

umhokm Ob/O4/8b 

S.U. ob/o4/8b 

AMDIJNT MTECTED 
--mm- 

ND 0.00200 

0.08000 

0 I 00700 

( 1.00000 

2000.00000 

< 0.02000 

0.32000 

1o.OOQOO 

, i 0.05000 

127.OOoQO 

4oo.OOOOO 

0.10200 

6.00000 

91o.OOOoO 

9.40000 

0.24600 

6.40000 

0.04200 

< 0.00500 

0.05900 

ND 0.01000 

3.00000 

o.o5ooo 

0.01ooo 

1500.00000 

6.80000 

. . -  . _ , - ,  “ , - - - - . - .  - - -  



SITE : 01 IUSTARD GFIS E%RIfX E;ROUNX 
biELLNuN%ER : Ix-26 

r"ARAMETER NAtlE UNITS 
------ ---- 

CRMNIC BROHINE 

ORGANIC CHLORINE 

I’RGANIC IODINE 

CHLORIDE 

CONDUCTANCE, Field 

IRON 

M4iNMNESE 

ORGANIC CARBON, TOTAL 

PHENOLS 

SODIUM 

SJLFRTE 

TOTAL ORGANIC HALOGENS 

pH, Field 

CONDUCTANCE, Field 

ORGFINIC CARBON, TOT& 

TOTAL ORGANIC HALOGENS 

pH, Field 

BENZENE 

OWIC BROMINE 

ORGANIC CARBON, TOTAL 

ORGANIC CHLORINE 

ORGANIC IODINE 

SPECIFIC CONDUCTANCE 

PH 

mgil 

W/L. 

mgil. 

rgiL 

lMlhO/Clp 

ngiL 

nlg/L 

IngiL 

mgil 

rig/L 

ing/L 

W/L 

S.U. 

umhoicm 

WgfL 

WL 

S.U. 

mgit 

WL 

ItgiL 

IngiL 

mgii 

umhoicm 

S.U. 

DATESAMPLE 

ObiWS4 

ObiO8i84 

06/08/84 

01/08/85 

01/08/85 

OliO8i85 

01/08/85 

01/08/85 

01/08/85 

01/08/85 

01/08/85 

01/08/85 

OliO8i85 

ObilOi85 

ObiiOi85 

06/10/85 

ObilOi85 

01/28/8b 

Obio4i8b 

Obio4i8b 

0&/04/8b 

obio4i8b 

Obio4i8b 

ObiO4i8b 

QMOLQdT DETECTED 
u__--- 

ND 0.00200 

0.02000 

0.01100 

( 1.00000 

lwo. oowo 

2.Obooo 

2 I 44000 

9.5oooo 

< 0.0~000 

67.05000 

360. ooooo 

0.01700 

5.90000 

1080.0ooo0 

3.30000 

0.05500 

6.30000 

0.00500 

ND 0.01000 

9.00000 

< 0.01000 

< 0.01ooo 

1310.00000 

6.20000 

,,p--% 
‘“1 

,,-““1, 

-  . . -  - ,  _ ._ , ,T , .__ . . ._ . . -  _ - . -  - - . . .  “ . I , . ”  __ - . - , , - - -  __-* ,__._____.l_..., ““,LIl , , - . - . - . .  
_ . , - - “ -  _ _ I I_ ._ . . .  -11-I _ , . . I  . - - .  _ . I , - _ -  “ , , “ .  . - . . . . - -  - .  



UNITS 
-------- 

ITa /‘L 

n-q/L 

mg/L 

mg/L 

umho/cm 

mg/L 

m g / L 

mg/L. 

mgit 

mg/L 

mg/L 

mg/L 

S.U. 

urnho/cm 

mg .! L 

mg/L 

S.U. 

mgiL 

mg /L 

ma/L 

my/L 

mg/L 

umhuicm 

s. u. 

i1ATESAMF’tf Ai”lC2LJN-? DETECTED 
--__------.- ---.-----a-------- 

_. 
i. 

‘:; 



FAST LIST RE?ORT i= OR iA EIVEN WELLNUMBER 
“‘J-E i’ 4. :: Cbi MUSTARD GAS BURIAL ERQUNDS 

r~~~~(!,~E~~;;; N,C,ME UNITS 
_____------------------~.,------ ----w---w 

CRGANIC E;RtlMINE 

Oi’lGAN I C CHLOR I NE 

C!,RGfiNIC ICDINE 

CC-IL-OR I DE 

CONDUCTANCE, Fi el d 

I RON 

MANGANESE 

#RGANIC CARBON, TOTiAL 

F’!iENCLS 

:s;zjj 1 UM 

SULFATE 

TDTAL ORGANIC HALOGENS 

. . . . ‘-I $.. I , Field 

CONDUCTAXZE, Fi el d 

t7RGANIC ClSRBON T TOTAL 

TOTAL ORGCSN IC HALAGENS 

pti, Field 

TETRAHYDROFURfiN 

C:!RGAN I C BROM I NE 

OF~GANIC CARPQN y TOTAL 

URGANIC CHLaRINE 

3RGANIC IODINE 

SPECIFIC C3NDUCTANCE 

pi-i 

my/L 

mg / L 

mg /L 

my/L 

umho/cm 

mg /L 

mg /L 

my/L 

mg/L 

mg/L 

mg/L 

rrq / L 

S. 3. 

umho/cm 

mg/L 

my/L 

S.U. 

mc_i/L 

mg/L 

my/L 

mq/L 

my/L 

umha/cm 

S.U. 

AMOUNT DETECTED 
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* . . 
- . 1. IIAV(;RO speedletter T323;)JL March 1972 requested that :IAD Crane 
. . report-the. identity and quantity of buried explosive compounds and identify 

sites'*on station contour maps. This review brought to light that a' 
of mustard gas had been disposed of by burial, suoposedly in the 
Also at'the same site, a quantity of Thorium Nitrite and "I 1 lumi- 

Compound"I, thought to,-contain Thorium, had been disposed of 
about 29 October 1956. Additionally, the Industrial Hygienist 

at NAD Crane had buried some ninety, small (few ounces each) quantities of aged 
l'aboratory chemicals on 18 March 1967. * 

. 
I 

2, A review of the records disclosed that records were available concern- 
ing the buried aged laboratory chemicals but that no records 'were available 
concerning the buried Mustard Gas or the buried "Illuminant Compound" and 
Thorium Nitrate. NAU Crane then proposed to excavate and remove the buried 
"Xlluminant'Compound" and Thorium hitrate which were assumed to be radioactive. 
The radioactive material would then be disposed of through normal channels at 
an Atomic Energy approved d:'sposal point. 
excavated and examined. 

The Mustard Gas plots krould be 
It was assumed that the chemical agent had been demil- 

itarized (detoxified) at the time of burial and that the hardware could be - 
certified free of agent after .proper chemical treatment,and disposed of in 
a sanitary landfill. This.proposal was for:larded through HAVORO channels and 
approved. The proposal was implemented commencing on 13 May 1974. The follow- 
ing is a complete report of the proceedi,ngs: . 

a. An NAO Crane :Saffety Department employee and a retired NAD Crane 
?rdn&e Oepartment emplo:jee were located who remembered the burial of the 
kstard Gas. The Nustard Gas was apparently being transferred from storage 

. . at NAO Crane at the time of :L,he burial and the burial plots'contained leaking 
_ . munitions. 

rized at the 
Although it was assumed that the leaking munitions were demilita- 

time of the trurial of the items, neither employee could posit-ively 
confirm this as a fact. 

f . . b. Personnel involved in the chemical hardware burial*'grounds cxcava- 
I tion project.were: . 

Mr. F. B. Sanchez, NWL Oahlgren, Technical Advisor 
s Mr. John J. Fitch, NAD Crane, Industrial Hygienist 

Ki-. Marston Mischler, UAD Crane, Safety Department representative 
Mr. Ora Floyd, NAIL Crane, Heavy Equipment Operator 
Mr. Bernard Butcher, NAD Crane, Heavy Equipment Operator 

. . Mr.-Edward !*falker, NAD Cranz,,He.avy Equipment Operator 
. CUD John'Cribbs, PlAD Crane, EOD;Team Officer . . 

&KC Sterling Nally, MAO Crane,' EOD Team member 
BCICM Glen Douglas, HAD Crane, EOD Team member 
1st Lt. Jonathan C'. Coleman, Edcjewood Arsenal, Tech-Escort Team Officer 

. SP4 William E. Baker, Edgewood Arsenal, Tech-Escort Team member 
SP4Gene S. Holland, Edgewood Arsenal, Tech-Escort Team member 
SP5 Oennis K. Heinssen, Edgewood Arsenal, Tech-Escort Team member 

c. 13 May 1974: Mr. ,F. 8. Sanchez arrives on board from haval tfeapons . I 

1 . 
: 

. . . 
. . 

i : 
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! &bordtory (fl!L), Dahlgren,'VirginSa; 
If 

site is inspected. Public Works 
Ora Floyd, and Edward Blalker), who are to as- . personnel (8ernard Butcher, 

nthe operation, are given physical'examination, security clearances 
all pe:rsonnel.are given briefing of the operation. Sackhoe 
movecl to site; access path and fenced burial site surface 

are cleared of vegetation by bulldozer. 
. 

d, 14 May '1974: EOO team surveys sfte fir buried metal with metal ' 
detector, Buried meta'l indicated near plbts marked as'500 lbs. IlTumina'ting 

* composition, 15 Ibs, thorfum, 570 Tbs. mustard gas, 50 lb. mustard gas, and 
at points outsfde of the fenced area , approximately 25 feet south of the south- 
east corner of the ,fentid area and a row of evenly spaced buried metal objects 
extending from approximately 75 feet south of the middle of the fenced area 
i.nto the southwest quadrant of the fenced area. All of the plots inside of the 
fenced area were not surveyed for buried metal at this tine. The locations Of 
buried meta\ near the signs marking the burial plots for 500 Tbs. of illuminating 
composf tion and 15 lbs. of thorium nitrate were marked krith a small hand-dug hole 
for excavation with the backhoe-. EOD team departs site and backhoe is brought 
t'Ilt0 QOS! tiOn, upwind {east) of the SO0 lb, illuminating composition plot. Ex- 
cavatfon is begun with. Mr. Floyd operating the backhoe; Mr. Butcher assisting, 
Mr. Mischler obser'ving, Mr. Sanchez directing the backhoe shovel, and ?r, Fitch 
checkfng each bucket of earth removed for visible fIndings and for radioactive 
materfal with a radiation survey meter. Retal objects which Fir, Fitch Identifies 
a$ being functioned p;/rotechnic devices are encountered at approximately 2+7/2 
feet depth. A total of.37 of these items were removed, The i terns which shot:/ 
evidence of radioactfve contamination (.OS-.S mr/hr), are segregated as are 
quantities of a we't, gray, metallic powder whi.ch also evfdences radioactivity, 
and earth which ev,ide:?ced radioactive contamination. The excavation is continuea 
to a depth of appraximately six *feet where the earth walls.seem undisturbed. 
A survey of the excavation is made by Mr. Fitch fiith a radfation survey meter 
to verify that all of the,radioactive materials have been removed. The r&a- 
active material is placed into four Wgallon steel drums havi,ng plastic bag 
liners -and covered, and the excavation is fifl ed jn, . 

c 
e: jSqMay* 1574: Backhoe is positioned upwind from 15 lb, thorfum 

nitrate,burIal plot ,a,nd excavation begins as on the previous day. Metal obfects, 
the same as in the previous excavati'on, are encountered at a depth of approxi- 
mately 242 feet, 11 total of 56 of these are removed by hand by Mr. Butcher 
and Mr. Fitch from this excavation, Very little of the radioactfve gray, wet 
mitallk powder is ewountered, howetier. All material removed from the excava- 
tion is segregated, The last of the pyrotechnic Items are removed at a depth 
of approximately !5-l/2 feet. (The excavation filled with water when the pyro- 
technic 1 terns were encountered and a side trench was constructed to drain the 
water from the exeav+ion. The bottom of the excavation, which is now aporoxi- 
mately 2 feet wid,e and 5-l/2 feet deep, is of a thfck soupy consistency and 
indicates that radioactive material is still present in the bottom of the hole 

.(.O%.O mr/hr). The segregated materials are placed into three 5%gallon steel 
drums with plastic bag liners and covered. The excavation Is left open over- 
njght to dry as much as possible. 

f. 16 May 7974: Backhoe bucket has been. left fn side trench overnight 
'to prevetit cave-in of excavation. A piastjc bag is placed Into the backhoe . 
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*, bitket next to the bottom 01' the cxcavat-ion and Hr. Fitch enters excavation 
and proceeds to transfer.muc! from bottom of excavation to plastic bag. \/hen . 
approximately 12 inches ihcrease has been made in the depth of the excavation, 

'! . Hr. ptch-surveys the walls and bottom of the excavation with a radiation survey 
et-,’ and finds several sma1F areas which still indicate the presence of radio- 

material.,(.05-.lO mr/hr). These are removed by hand shovel until the 
.-‘( excavation sho&no remaining trace of radioactive material with the survey 

-.x meter.. The plastic bag of radioactive-contaminated earth is placed into a 
55.gallon steel drum with plastic bag liner. The deck is surveyed for any 
remaining traces of radioactive material and these are collected and placed 
into the three drums. The drums are closed with lids and 'the excavation covered*. 

'over with dirt from the excavatiofi. Mr. Ed;lard 11alker joins the party at this 
point and will assist as.equipment operator through 24 Kay 1974. The barrels 
are rolled to the edge of the site and transferred to a pick-up truck bed, 
using a chain and the backhoe boom to lift the barrels onto the truck. The 
barrels arc removed to Highway 251 adjacent to the site. The bulldozer and 
backhoe are moved to Highkiay 257 and Mr. Sanchez hooks up Scout pumper and 

. . generator to steam jenny and proceeds to steam-clean backhoe, bulldozer, and 
barrel exteri ors. . . . . 

9. 17 May 1974: Hr. Floyd is absent this morning and will not be 
assisting further with this project. Rt,site, party uses backhoe boom and 

'cahin*to lift barrels (7) .of radioactive material onto flatbed truck for trans- 
fer to storage igloo 61403. Loaded barrels are moved to storage igloo flS03, 
and unloaded using backhoe boom and chain. Earrels are positioned in the 
storage igloo and the igloo is secured. Party returns to site and has gas mask 
drill. Mr. Fitch monitors area and collects radioactive ma,terial from dccon 
operation and this material '!s placed into plaitic bags for later transfer to 
steel drum. Access path to :;ite is widened with bulldozer and site is secured . . . for weekend. . 
- . . 

. *. .. h. 20 May 1974: /it Gte, backhoe is brought from HSqhway 251 to 
position east (upwind) from losction where metal detector i&icated metal 

*;-buried near sign reading 570 Tbs. mustard gas. Steam jenny, portable electric. ~ 
'1,. generator, and pick-up truck are moved into site. Backhoe will not restart, 

trouble detetmined'to be deac. battery. Excavation began 1155 hours. Mr. Fitch 
and Mr. Sanchez are in Class B uniforms, Mr. !*/alker is operating backhoe and 
has gas mask in slung positicn. First few buckets of earth contain a toxic 
chemical apron , wooden pieces klhich appear to be pallet parts, part of a large 

.gIass carboy which has' the distinct odor of hypochlorite. The excavation has 1 . 
a-strong odor of decomposed organic matter and hypochlorite, The air sampler 
mounted on the backhoe cab is activated and allo91ed to operate until the 6x- 4 
cavation is completed. At a depth of approximately 2-l/2 feet, the first bomb 
is encountered. The boinb is removed by hati by Mr. Sanchez and Clr. Fitch and 
examined carefully. The bomb exterior shows no sign of agent contamination, 
is approximately 40" long by 8" in diameter.- Bomb has holes, (approximately 
3/8" in diameter) near end of bomb. Holes appear to have been drilled. Mr. 

-Sanchez determines that the bomb does not have fuze in tail end; nose burster 
. charge well is closed with threaded plug. Hext three bombs are also removed 

by hand and all are placed car efullg onto plastic sheet positioned at south 
%dge of hole to receive materials removed from the excavation. All four ':,mbs 
,ppear to have been drilled aid eqtied at the time of initial burial. 

r?er.t six bombs are removed ca-- -rully with the backhoe bucket and careful$e : 
placed on the plastic sheet at the soutlr edge of the excavation. 
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b ., The second bomb r ,ved from the ikavation was lr ‘,ing a,clear yellw 

“fluid.from 5 rusted hole,in.the side of the bomb. A sample of this fluid 
w'as collected and packaged for transfo, )* to the Industrial Hygiene laboratory 

The eighth bomb removed from the excavation had 
bomb near the larger end and was 1 eaklng a 

(Burster charge dell vis'ible through 
' rusted hole.) Samples o#f this fluid were collected and packaged for trans. 

fer to Building 12. E:xcavatfon coqleted b approximately 1330 hours. (Three 
bombs noted to be n!tcch heavier than others. 7 Air sampler turned off and . 
packa'ged for transfer to Buitdi'ng 72, bombs covered with plastic sheet for' 
sacuring overnight,, !Xeam jenny, portable generator, and pick-up truck pulled * 
from the site wilh bulldozer; area secured for night and party decons and de- 
parts for Buftding 12. Gas chramatograph analysis of the three sa?tp?es taken 
in field are newtive for HD (mustard gas). Commanding Officer notified of 
pro&& to date, approximatefy 1540.hours , and his preference is requested In 
the manner,of disposal of cleaned hardware later, It was suggested that Mr. . 
Sanchez's recommendation to rebury the hardware on-site when we are finished 
1s safe and would save time and money. Commanding Officer concurred, instruct- 
f!g Industrial Hygier,ist to report situation to Executive Officer next morning. 

, 

I. 21 May W4: Executive Officer notified of situation to date. At 
the site, portable generator and steam jenny brought into site, Scout pumper 
poslt'ioned outside 01' fence, and pumber is brought to fill four barrels which 
have been laced at Isides of excavation (three on the west side, one on the 
south side P . EOD arrives and removes plugs from burster charge walls. One 
bomb exhibits slight internal pressure and smoking at plug threads. Party 
and EOD pull back to al7ow plug to vent. Executive Officer and Acting Public 
Works Officer arrive at site for inspection, tuck trouser cuffs in stocking, 
are fssued and check gas masks, and are led through safe area to site. &;bs * 
are still covered with plastic sheet. Mr. Sanchez explain: to Executive Of- 

.'ficer and Acting Public Works Offfcer (Cod8 09) that burstor we71 plugs are 
bein 

R 
removed by UK. Executive Officer and Code 09 depart. Approximately 

one- alf hour later, Mr. Sanchez and Mr. Fitch enter site and observe that plug 
has not completed venting. (Mr. Sanchez and fITr. Fitch are in Class 8 uniforns.I, 
Mr. Fitch directs stream of water on plug while Mr. Sanchez 7oosens plug 2-1/Z 

I turns. Smkhg r;tiYl evident and pressure stir1 venting. EOO recalled to site 
at 1200 hours to tr:/ to remove plug remotely. This fails due to poor condition 
of plug. EOD safel:/ removed plug by hatid tools with water deluge. Small' 
mount of dark f'luilf 'leaking slowly from burster chdrge Well, sample taken and 
packaged for tYansp{wt to laboratory. EOO departs. Mr. Fjtch and Mr.. Butcher 
arisist MT. Sanchez in tioving bombs to sheets of plastic on k(est edge of ex- 
GNation for sbH!ll C'?e'aning of exteriors prior to taking samples from the bomb 
interiors, This progresses smoothly until-,the seventh bomb which begins leak. 
ing dark fluid froir the burster charge welllopening when heated with steam, A 
sample is collected. of the fluid and packaged for transfer to the laboratory 
for anatysis. As it is getting late and it now appears that there might be 
some significant; cctntamination of some of the hardware with chemfcal agent, the 
excavation is preptIred by adding approximately 250 gallons of water and approx- 

'Imately 70 7 bs. of HTH 'bleach. The bombs (10) are rolled into the excavation 
for holding overni!;ht, 
shows positive for HI!. 

Gas chromatograph analysis of both samples and 68 paper 
EOD is notified that we will need their assistance l;rith 

a hook and line in rei:\oving bombs from.tfie excavation the next morning at 0830 
hours9 fdr further ex+:ination. Mr. Nischler instructed to inform Safety De,- 

. 
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- . partmen; that mustard gas had been found. ' 
. 

. 22'liay 1374: . Party and EOD at ;ite at 08301 hours. Team :I, 
-- CtlO Crfibs and f.9.. Sanchez, put on Class A unifons (E13 suits), GEIGC I/ally 

an 
2 k 

Ilr. Fitch put on Class B uniforms and are to he Team o"2. GIGC Nally to 
ck up Team $1 at excavation; Hr. Fitch to be just inside of hot line to 

' assist in dccon of personnel, if necessary; BMCM Douglas to be in coveralls, 
rubber boots, with mask and rubber gloves-just at hoi line to assist fqr. Fitch 
with decon of perscnnel, if needed; Mr. Piischler to be at Scout pumper outside 
of site to pass instructions to support personnel--large pumper operators, Xr. 
Butcher and IGr. Qalker, who are to be at pumper at Highway 251 adjacent to the 
site. Mater and HTH are added to' barrels inside of site. Due to mud conditions, 
WSC Nally is needed to assist Team ;l in removing the bombs from the excavation. 
The bombs are retrie,ved 'and placed at the edge of the excavation. The mud 
covering the bomb exteriors has been c1eare.d from the bombs in the pit overnight 
and inspection of the bombs shows that one bomb has significant interior agent 
contaminatton; three bombs do not have open drilled holes but do have.metal 
plugs in two holes (one located near each end of each bomb). These bombs are 
heavier than the rest. 
bombs having metal plugs 

C\!O Cribbs and Mr. Sanchez elect to investigate the 
by driving one of the plugs on one of the bombs com- 

pletely into the bomb. This is accomplished with a non-sparking haminer and it 
becomes evident from thsa dark oily liquid gushing from the bomb that the bombs 
are tilled with chemical agent. Some of the liquid is pcured into a barrel of 
decon solution nearby (Napproximately l-2 quarts) to minimize soil contamination., 
The bomb is then lowweld to the ground with the open hole pointed up. The area p13#i' 
is treated Wth HTH 'and water. CNO Cri bbs puts temporary wood plug in open 
hole of bomb and all parties pull back and decon and leave the area to evaluate i 
the situation and de,cidla on the proper course of action to take. 

After some discu,ssion, it is agreed in the afternoon that the open bomb 
-should be sealed, all tlree filled bombs should be wrapped in plastic and con- 
'tainerized and buried ii a shallow grave for holding. The area should be decon- 
taminated and secureld until higher‘authority can evaluate the entire situation 
and provide instruction:; for final resolution of the situation. (Hr. Millis 
and Nr. McDonald of the Safety Department, 
later this evening in p:rivate discussion.) 

NAD Crane, informed by Hr. Sanchez 
. 

k. 23 Nay 13'74: CL'0 Cribbs has reviewed his EOD Manual and decided 
that he must take chzrg ~a of the situation at this poinit. He has notified his 
nejtt higher EOD echelon (Fort Storey, Virginia) the previous evening and ap- 
prises Executive Officer af this the next morning in a meeting be&Je,en Executive 
Officer, I+. San&z, C'b!D Cribbs, and Mr. Fitch. CDR Friddle (X0) calls Code 
20 (CDR Cadot!).to this meeting and Fir.,llillis (Safety Director) joins meeting. 
Hr.. GIlis has contacted ORD 048 this mornibg and says that he (ORD 042) ad- 
vises to turn the situation over to Army Tech-Escort personnel‘. Executive 
Officer contacts ORD 0413 for advice arid is told to contact ORD 048. ORD OS8 
(Mr. Jones) checks and (gives permission for tlavy perso#nnel to detoxify material 
in open bozlb and sec)Jre the res t of the area if we are sure it can be handled 

-safely, but recoml;nenlds that the situation then be turned over to technical 
*escort personnel as SOOI as possible. (Later EOO Facility $2 at Indianhead 

contacts C\!O Cribbs and advises thzt area should be left as js and turned over 
to Army Tech-Escort personnel for decon and securing the area.) In a later . 

5 . 
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' !&lephone conversat%-'from Mr, Anderson of the Army '""-)ety Office to 'Mr. * 
: Sanchez, Mr. Sanche;! explains situation to Mr. Anderson -- that we have 

technical ability to h#indle' securing of the area but are short-handed and 

--- 
need more..trained persJnne1 to assist. Mr. Anderson called back in approx- 

hour and stated that Army interpretation of the regulations 
. situations permit the' Army to provide only technical advisory 

(which we to notneed). The Navy must authorize the Army to assum 
'4.. XA control of the Situation if Army personnel are to actively participate in 

capacities other than advisory, Mr. Sanchez informs lk, Anderson that as an . 
advisor to Command, he (Mr. Sanchez) does not have that authority; that Mr, 
Anderson would have to contact OR0 048 to get that kind of authority, i4r. ’ 

Anderson contacts ORD 048 and agrees that Army Tech-Escort will detoxify the 
'open bomb and render it safe, package and containerize the other t:eio agent- 
ftlfed bomb& and decontaminate and secure the area. Mr, Sanchez confirms with 
Comnand that he is no longer needed, confirms with E:OD that they do not need * 
him longer, informs ECIO of need for breather on contatnerized bombs for storage, 
and.depart$ for home as QRD 048 has advised that they prefer that he (Mr. 

. Sanchez) be available in \lashinqton the fojlopijng f\desday, Executive Officer 
ins&& Mr. Fitch to stay with operation as observer and advisor and complies 
with Mr. Fitch's requc:st to'be relieved of the over all safety responsibility 
as thfs is now a m*ilitdry operation. NAD Crane received word that Amy Tech- 
Escort crew will ,arrVre on morning of 24 May 1974. 

” 1, 24 May 1974: Ariny Tech-Escort cre\f (l.T Coleman and three enlisted 
personnel) arrive cm board approximately 1100 hours. WO Cribbs and tT Coleman 
attend briefing in CoIrqanding Officer's office and return to EOD office. C'L'O 
Cribbs, LT Coleman, and Mr. Fitch review gear that will be needed, Inspect the 
MK-11 containers at EOD which have been provlded by Code 20 to containerize the 
filled bombs for storage, and review the procedure to be used in handling the ' 

. ' *rest of the job, Tech-Escort crew will work in the site; EOO, Mr. Fitch, and 
. '-support personnel (Mr. Butcher and Elr. 'rlalker, large pumper truck operators; 

*safety observer; and medi.cal corpsman) to be at Hig:htray 257 to provide support 
i'te~! and assistance, if'needod. No problems anticipated. LT Coleman plans _ 
to seal filled bombs with plaster of paris, place. in double plastic bags, and f 
containerjze bombs' in MK-11 containers for storage. A 10% void in container 

' Hill take care of an)' pressure build-up. Partfes depart for site. At site, 
' lt Coleman's crew moves backhoe, dozer, generqtor, and steam jenny to Highway 

251 for wash-down of equipment. Tech-Escort crew moves into site, spreads 
plastic sheet over work area, and two men don Class B unjforms with hoods. 
AddItional W11 con::alners are brought to site by Code 20 personnel to contain 
the empty bombs for holding In decon soltuion and are moved onto site. The 
MK-11 contalners to IX used for containg the filled bombs in storage have two 

_ green strtpes ,app’l ie4 to the exterior to tbe containers. The open bomb Is 
sealed with plaster 13f paris and it, with the other two filled bombs,. are 
double-bagged in @astIc, sealed, and containerized, The empty bombs are. 
placed In open IX-11 containers, stood vertically, and filled with water and 
MN on site. One empty bomb is found to have significant contamination and 
is placed Into open vertical Wll container with two green stripes and left 

. 'open In the site in HTH and water solution. EOD, Mr. Fftch, and Mr. 8ischler 
move additional hypachlorite ta site atid Tech-Escort applies approximately 
425 lbs. of the hypcchlorite to Jhe soil <n the area which has been thoroughly 
wetted dobrn. Contafners to be left in,area are secured to fence with cotton 
IIne, trash is placed into excavation. COrltainerSi for storage (3) are put into i 

. 
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L 'EOD~truck and transfef*red to storage. 
put lflt0 IWtal crib on me'ial. palJet in igloo $1403 and secured’ 
and all parties leave weir. 

Containers witn filled bombs (3) ar2 

Tran p$dtiq? 
-i; 

Are; js secured 
Co~mmhq Officer notified that area is secured 

arranged for Tech-Escort party and gear to Bloomington, Indian;. . 
. \ / m. The’ unexpected finding of weapons fi J led with chemica? accent i ndi - 

NAD Crane miljht violate regulations contained in Public Lal.1 gJ-J2J-(poven~er 
cates that any further excavation of the &mjcaJ hardware burja) a&uncjs at 

I?, J969) as amended by PubJic Law 91-441 (October 7 J9rDj 
drrected, NAD Crane WI 7 1 Jeach the burial with HTH e\;ery mo& 
six months and will not excavate the rest of the site 

Unless ‘othbrwi se 
for the next 

between CDR FriddJe, (X0), NAD C 
curred in by LTCOL Teq'Mon during a telephone conve&ation on 3 June 1974 This decision FIJ; con- 

rane and LTCOL Templeton of Edgcwood Arsenal. 

n. 
containers unJess otherwise directed. 

The stored chemical agent wiJJ be kept iri storage in the W-11 

. 
0. 

at NAD Crane wi 17 be expand!zd to enclose all buried metal objects vlhose Joca- 
The security fence enclosing the chemica7 hardk,rare buriaJ grounds 

all four sides. 
tions have-been-identified (2nd warning signs wiJ J be placed at the fence on 
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INSTALLATION RESTORATION PROCiRAhI MEETINQ 
MUSTARD GAS BURIAL GROUNDS 

NAVAL WEAPONS SUPPORT CENTER, CRANE , INDIANA 
24 JANUARY 1091 

CHRONOLOGY OF SIGNIFICANT EVENTS MUSTARD GAS BURIAL GROUNDS --- ----__------- ----.--.---------- L,,,,,,,,------------------- 
(MGBG) NAVAL WEAPONS SUPPORT CENTER CRANE (NWSCC),-&NDIANdJ ,,,,,,I,,,,-----------.---------------------- --e--w 

(1) 22 OCT 1956 

(2) UNDATED 

(3) 13 MAY 1974 

(4) 17 JUN 1974 

(5) 21 JUN 1977 

(6) 12 NOV 1976 

(7) 02 FEB 1977 

(8) 01 MAR 1977 

(9) 10 MAY 1977 

NWSCC RADIATION SAFETY OFFICER - MEMORANDUM 
RADIATION MEASUREMENTS OF THORIUM OXIDE 
PROCESSING; 1ST STATEMENT OF PROBLEM, DISCUSS 
THORIUM BURIAL 

NWSCC INDUSTRIAL HYGIENIST - PROPOSAL FOR 
DECONTAMINATION AND CERTIFICATION OF CHEMICAL 
BURIAL SITE AT NAD/CRANE, INDIANA - NWSCC 

NWSCC INDUSTRIAL HYGIENIST - REPORT OF 
INSPECTION AND EXCAVATION OF CHEMICAL HARDWARE 
BURIAL GROUNDS AT NAVAL AMMUNITION DEPOT, CRANE, 
INDIANA 

US ARMY TECHNICAL ESCORT CENTER, EDGEWOOD 
ARSENAL ABERDEEN - AFTER ACTION REPORT FOR 
CRANE NAVAL AMMUNITION DEPOT INCIDENT 

NW, DAHLGREN - SANCHEZ; POST OPERATION 
DIsSCU'SSION 

NAVAL SEA SYSTEMS COMMAND - 1ST NOTE OF 
INSTALLATION RESTORATION PROGRAM'tIRP) FUNDING 
FQR SECOND EXHUMATION PROJECT 

NOS INDIAN HEAD - RECOMMENDS NCEL ASSIST EFD 
WITH CHEMICAL BURIAL SITE 

DETAILED DISCUSSION OF MAGNETIC SURVEY 

NWSCC: TRIP REPORTS - TRIP REPORT AND 
ENVIRONMENTAL ASSESSMENT OF NWSCC, GOOD 
DESCRIPTION OF HD AGENT 

(10) 08 SEP 1977 NWSCC - REPORT OF POSSIBLE SOURCES OF 
' CONTAMINATION FOR CHEMICAL DEMILITARIZATION AND 

FACILITIES RESTORATION STUDY, EARLY INITIAL 
ASSESSMENT STUDY (IAS) D-ISCUSSION 

(11) 07 JAN 1979 NAVAL SEA SYSTEMS COMMAND - SPEEDLETTER PUTTING 
2ND EXHUMATION EFFORT IN PLACE 

(12) 25 JUL 1979 U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA) 
LETTER REQUESTING INFORMATION OF NWSCC HAZARDOUS 
MATE:RIALS STORAGE AND DISPOSAL 



(13) 24 SEP 1979 NWlSCC - LETTER RESPONDING TO 25 JUL 79 EPA 
REQUEST 

(14) 10 DEC 1979 NOiS INDIAN HEAD - MEETING FOR DEVELOPMENT OF 
FI:ELC OPERATIONS PLAN 

(15) 07 JAN 1980 0E:SO - INFORMAL DISCUSSION WITH USEPA RCRA 
1N:DIVIDUAL TO 'CLOSE' MGBG SITE 

(16) 28 FEB 1980 NWiSCC - MEETING MINUTES TO DISCUSS OPERATION 
PL.ANS AND SCHEDULE 1980 EXHUMATION EFFORT 

(17) 01 OCT 1980 NWSCC - AFTER ACTION REPORT, CHEMICAL BURIAL 
QROUN'D EXHUMATION PROJECT 

(18) 12 NOV 1982 NOS INDIAN HEAD - DISCUSSION OF MGBG GROUND 
WATER. CONTAMINATION 

(19) 01 APR 1982 US ARMY ENGINEER WATERWAYS EXPERIMENTAL STATION 
(USAEWES) REPORT - HYDROGEOLOGIC STUDY OF MGBG 

(20) 01 MAY 1983 NAVAL, ENERGY AND ENVIRONMENTAL SUPPORT OFFICE 
(NEESA) IAS - LIST MGBG AS HAZARDOUS WASTE SITE 
F0.R INVESTIGATION UNDER IRP BY NORTHERN 
DIVISION, NAVAL FACSLITIES ENGINEERING COMMAND 

(21) 01 FEB 1984 US.AEWES - 2ND REPORT OF HYDROGEOLOGICAL STUDY AT 
MG:BG 

(22) 01 NOV 1984 HAZARDOUS MATERIAL TECHNICAL CENTER (HMTC) - 
CONFIRMATION STUDY OF MGBG UNDER IRP 

(23) 23DEC 1989 US:EPA. FEDERAL PERMIT - LIST MGBG AS SOLID WASTE 
MANAG,EMENT UNIT (SWMU) REQUIRING INVESTIGATION 
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At 1135 hrs, 23.&ayzf97.4., SC?! Bush of the US Aay Technical Escort 
. Ccntcr (EC) was telephoned by CPT Covington, the Arzr/ C?lc;;LLcal Liaison 

. . . Officer at the E.OD facility, Ind$an head, XD. CPT Covington requested 
TEC assistmcc for the Naval Azxmition Depot, Crane, Indiana, in the 
clearance of chemical filled ordnantd which had been excavated from a . 

. <c&d~~~ar II burial site. I . Information he had been given from personnel 
. . at the si"e‘c‘~~~'~;c'~~~~~“rt,~r the site had been used CO bury decontaminated 

. Gcrnan and/,ot Italian che:dcal filled ordnsncc. CfOti .:" :- ; .*a.'- ;. - ‘7" . . . . . . t .-... I . .._.. LI . . ,.,..+~..* 1.. ;*...w~- ..Q During initial excava- 

: 
, ~sLyl~$.!p~c~y. boi;.';;-c&~'g~ wcri? _.. . reported to have been .un,covered. 

. . Later ;".l~r~$s.,y~!h~~r barbs bhiciy contained ll.xuid were rcmoved~'~-'~~'<n . 'C . . - -?.... ..q> 
attempt to aetcrnlins what the boa5.s cont&;a 
plug near the base of the bo&. 

'"'7ei';mone was -opened at a filling 
me liquid po~$~~‘*&<~-~$& “$e ground i 

and onto one individual wearing ihe X3 toxicological agent protective 
suit. . 
ngent). 

At this ti;xc the an,cnt was determined to b.e,mu.stard (a blister 
SGX :Bu.sh inforI;zcd C?T Covington that X.z. Al. E&in-at AZ must 

give approval for TEC to respond to this type of emergency. Mr. Exvin . 
was called by th,z EOD facility to request assistance for the Naval In- 

. stallation at Crmc, Indiana. Pk. E&in authorized a &man team to be 
dispatched by light. aircraft fo Crane XAD. At 1300 hrs, Phillips Army . 
Airfield (HAJ Lynn1 was alerted requesting an aircraft to transport the 
team and equipmerrc to Xonroe County Airport, 25 miles north of Crane HAD. 
Phillips &!a responded with a C47,and crew for a 07QC hrs takeoff from 
Meide AAF on 24 ?lay 1974. In the interim the EOD Unit Con;lander at Crane 
NAD was telephoned. CX2 John Criibkz verified the informat-ion already 
provided by the E:OD facility. In addition, CY2 Cribbs inf oruted TEC that 
an .z&t$m;l~was made tq..neutralizz the agent in the filled bombs. He - .t:+.;* 

. stated that a ckmical“ex$kt, . ..r. Sa'&5'ez 
. . ..&a.&;. .‘T.+? ;,.'".- ‘=- . . . _ ._. _. 

Comrcand in Dahlgren, 
,;-?r$r.o;1 LavaI' 'Ordnance "!5ystec;s vA, who w35.-~~~~5~~~ble fo~~~~~.~~~Xti~~--~i.~~~- 

&?~JZ~P~ZY"~ X'Eastrial Rygienist, 

. 

<. :a* .ps.,..x.+ -+:.&' Crane 'MD, atteuyted to neutralize .- * 
the agent contained in the hoi-3 which ,had been opened at a plug.' Their 

. 
neutralization technique consisted of two 

! 

t 
. 

. method became Gractical because of the diffi.culty in holding the bomb 
as well as the. heat aad rate of reaction of the agept with KTH. At this 
time assistance in dealing w'ith. the situation was requested by (=w2 Cribbe 
through EOD channels. Tine site was secured and assi8tancewas awtitted. 

. 
: . 

.’ 

.2. Personriel. . . . . 
. . . 

Deployment of TEC support fncluded fsw%el 
Arsenal. Included in kha . depioyment were: 

*-. 
. 

. . 
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* . 
n 

R2t-lk 

1LT 
SSG 
SPS 
'SP4 

3. Equipnent. 

lzrge quantity of liquid blister agent on material and 
tht: excavation sire, adequate personnel protection was 

Due to the 
terrain within 
required to seal, decontaminate, and package the three mustard-filled 
bonbs 3nd to dacol:ta&mte the retiaining esrpty bombs and surrounding 
terrain. The per:;or,nel proteccivc equipment utilized by the TEC teen 

V,co~sisted of the :?olloving: 

! . 

I 

. . . ’ I : . 
: 
r ; . : * . : .: 
. . ’ : ! . . . . f . I : . 

. 
- 

I 

t 

. . . , . . 

to:dcolog~cal agent protective (T&) 
- 

. . ' . . ; . . . : . . . . . . * i - . . *. .- .. . A_.. - * . .j.*-. ;.. _..-i. - . . . . . * - ,: .-. i _ .' 
-. . . . . . . 

l - - 

lna:dc,mu.’ . . :. 
. ‘. 

. . . . . .- 

. . 

. 

h’aicc : 4 Position . 

Jonarhw X. Colcza~ Team OIC/EOD Officer 
William E. Baker, Jr. Tcan NCOIC/EOD Supervisor 
Dtznnis E. Heinsspn Chemist/Chemical Decon Spec 
Gene S. Holland -- EOD Specialist 

. \ . 
. 

Cover alis, 

Apron, TAP 

Hood, TAP 

Boots, TAP 

Protective 
. _ . 

Gloves, TAP .. -.' 
-- . 

: - - . . . 
. . . . 

. . . * . . . 
Impregnated mdergatints 

: - - -_,. . 
l 

In addition to the equipment protided by the USA Technical Fskort Centet, 
Crane NAD provided: .. . - 

Contaicers, t2 contain filled botis * . . _ - . * . . . 
Containers, fx mix& decontaminants and decontaminating equiprcent . ’ 

and maker ial - 
. :.. . 

-. . . . 
, .y , 

k. ;. * 

. 

. . . 

* . . 

-. .- . .._. __’ 

. . 
High.Test :Kypochlorife, ‘decontaminant’ -. . . 

” . 4 

Heavy duty plastic bags’ . ’ . 
: .’ . 

Fire Department'engine, water spu&' ._ . 

. . .; 
_ 

. - 
;. . 

Ambulance and medical support 
: . * . 

I . 

. . . -2. - . 

. 1 . .,. . 

.’ . 
. 

. - . 

. : __ . 
:; . 

.* . _ 
-. _ .: . . .I 

. . 
*.. _.. -- 

,;* _... 
1s.). 

. . . :: 
-. : -:‘t ._ 
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4. Cormand nnd.Concrol. : -I 

Conmand and control at the incident site was the rcoponsibtlfty of. 
. CIJZ John Cribbs, EOil Unit Comaandcr Crclnc NAD, who reported directly 

to capc31n XcCsrty, Captain ot- CqanA XXI. .- * . 

Upon arrival of the TEC tci;m, C%!~Crihbs delegated control. at the 
incident site to 1LT Colcr;mn, the TX Team OLC. 
. . 

Crane NAJ2 provided radio and telephone comznunications. 

5. Execution. . 

a. Prcparr.3ti12n. USA Technical Escort Center maintains -- 
. ' a-day response capability for chemical accidents/incidents; 

. . 

. 
. . 

a 24-hour- 
therefork 

. little preparasioll time was required. The necessary equipment was 
packed in two escort footlockers which were easily transportable on . _ 

‘a C47 aircraft. . 

. 
b. Overvi(z. Upon arrival at Monroe County Zrport near Bloomington, 

. . Indiana, the TEC team was met by me&ers of tSe Crane XAD EOD'Unit who 
provided transportation to Crane HAD. At ap?rosiii;;ately~0?15-~~hrs;~2~~~ 
~&&,&WY.&. on station at Crane MD. The team reported to Captain 
HcCarty, Captain of Crane NAD, with CV2 John Cribbs, EOD Unit Commander. 

. Captain 1IcCart:r and CV2 Cribbs briefed the T",C team on chc situation and 
requested that cho TEC team provide assistance in rendering the ;ues.safe, 

a by containing the spill and packaging the mustard-filled bombs. 

; 

The ~J,t++>&~.at the site when the TEC'team arrived was essentially * 
.unchanged except that the;p&g where the agent had been poured was&~ 
~~~y&~~~~~n~~lu-s ’ . . 

8 
. c. Concept ofi Ooeration. During the briefing held on 23 May 197&, 

it was agreed that the TEC team would make awssance of the site 
: and, based on this reconnaissaace , -and m.&.e EW -tic+- 
: . 

il.’ . Upon arrival at the site, a 'traffic control point was established e 
at the intersection of the main road and the access road to the site. _ 
No one was to be allowed into the area except thdse approved by CW2 * 

1; . Cribbs* The ac:ces.s road came to within 75 meters of the excavation - . 
cite -At this point on the access road we established a command post ’ I . upwind of the e3ite:. -. - . . . . . 

; 
The reconnaissance showed that the buzkakslte ias located VirbAn ‘. - 

; I! _ 
a f~ptx&.arza mark;ed ‘~tif~D~-” The ex*vdtion pit Was 

f i . . 

I : 
: . . 

> . . 
! - . . . ___ ;2-------- . 

. . . .- __ -.- __.. -.---- 3 . * . . . - -a. . . . . ‘. 

: . _* . . 
1 , . 
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. 
The TEC teem 8zstablished a hot line Just ir.side the fenced area ' 

upwin& of the excavation site. Containers provided by Crane NAD were *- 
brought to'the hot line to package the"bombs. In addition, equipment' . . 

. for sealing thla bombs was also brought.. A plastic sheet was laid OP .' - the ground where the packaging took place. TMs was to prevexit the - 
. .containere from becoming contaminated on the outside. . 

. - 

: Each of the f:k3.-1~~~55&s was deconcaitinated &I the outs&&, and; - -- . . 
if evidence of le&&? wa~prcsent, the area was-;se&d.titkp-Last~ 
of ~zii~3.~:~ga,uze.' dU.1. filled itzs were then dc&&~.:~~+pp~c&,in k,lastic 

. bags and put into 8-irr~propltllant~:~h~g~~cansl~b.sealed~ These 
items were then ki~a;tor:~~~~~~~~g.~~~gl~~~y the Crane NAD EOD Detach- 
ment. . . 

.- 

i 

The ~~~~~~&or;3~~~asings were also placed fn~~inc.~-.propellan~~ha~e . 
+!!P l 

These cans were filied with lG.~pe~can~~G3&~s~~~~~ and were 
&&3&ru:tkte?.bu'zi&&qea. Tne used drum and material at the site were 

- ' put into the exca-Ja:ion pit snd X%3 solution sdded. The. ez$r+&that - 
was contaminated with mustard was ~us-~~~ui~~-~e_olutiog, then . 
dxy HTH was spreati~~yerL&&g,y~~&, and wrrter was used t-soak&he. _ 
dewgtmfr3r . -. 

. . .- : B 

.6. ’ 
b .. : 

Recorrmendations . The TEC team recpmmended: 
_. 

. . - 
. ._- 

a. . That the ;~~ea~b~oied~w~~~~~taminat~ng solution ~pgtQ,@,L- . 
tally; - . - - . . . .* _- . . _. --. _ 

&&.J.y$ ia this area until. an '..‘ - 
: - . . . ._ . . ' .- : . . :. . . . 

. : . .- ‘_ - . . : . . _. - _ ,. *.- 
, . 
. . 4’. 

. . . - 

. . 
. . 
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4 Approved by : 

LTC, CmlC 
h Operations B&x& . Conxnanding Officer . ._ ., 
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. . 
.- . 

. .-__ 

. ’ . 

8. .' 

.; -. 
. . 

. - 
: 

(2)FC 
. . 

. 

Subj-: Report of trip .to NAD, Crane, Ind. on 11-23 blay 74 

Ref: (a) ltr, NAD Crane, 1 E!ov 1973, 122H:JJF:bas 6260 
(4) Proposal flor L)eccntanination and Certification of C&mica1 

Burial Site at MD Crane - (SO?) - lo/lo/73 . 

Encl: (1) C orrosion ,4ction on Hardware - M-70Al Bomb; Chemical Type 
. . . 

1. PURPOSE: To render 'Technical Assistance on the Certification of a 
burjal site at UAD, C,ranz as per request. 

::c 5,’ 
. 

.. . . 

. . ‘.. . . 

. . ., . . 
. . 

.* 2: BACKGRCUND: HWL, Code FC, was requested by reference [a) to provide 
a technical represent{zti*/ e 'to act as a consultant and advisor during the 

I inspection, decontamination , and certification ,of the chsxical hardware 
burial grounds at HAD, Cane. 

. 

- - . Due to delays in installation of a filtration system at HAD, Craw 
. (Bldg. 12), the operation was delayed from tlov. 1973 unfi 1 13 iby 1574. 

- Proper documentation tippeared to be in order and the SOP, reference (b), 
I '* 
I 

.was approved through channeis. Information on material, location, and 
: .quantities was reported with a historical sequence on page (1) of 
i- . 
: - refererxe (b). . 

?I‘-' . 
i 

In general the site was-divided into &o areas; (a) 2 each sites '- 
thoriun/illuminant~materials and (b) 5 each - chemical hardware burial 
sites. For safety reasons only limited personnel.w$s to be pernitttd 
in the operational area. It was agreed that EOD team at NAD, Crane 
.would assist if additional personnel were required. 

.! 

. . . -. I'Szfety protective equipent and operational gear were obtained.' 
Navy equipment was manned wfth cleared ahd certified oq,erators. h total of fiv ' 
people would be in the area witn a waterWre tank.truck and safety 
observers as back-up emergency personnel/equipment outside the 

. ! 

operational area. * 
;. 

; 
’ ,! 

The equipment to be ttsed in the area was the following: (a) back- 
- 1:. s . !j' 

hoe and earth-mover (1,) steam generator (c) electrical generator and I 
. .(e) 3/4 ton 4 wheel drive, truck. The materials on the site \qere the t 

I . . . ,' i 
. . . . . . . I 

I._...,~ - . . -: _. - 
* . . . 

I I - . 



’ . 
, 
. . - d, 

: . :_ -.. . . . 

*. 
.a. , .?~ll.owing:' (a) 200~; of HTH (ble?ch) (b) ZOO-430%1. of xater 

. 
'I"' "" ,, . c-j 5 gal. detcrgen i, soap and (d) extra personnel p! icctive ge2r 

f4-3'suit.; aprons;.&9 protective mask; hoods; glove;; boots and 
coveralls). . 
e . . s 
:*- The-equipment and protective gear was operational checked prior 
to the start of the operation. All personnel was informed of the 
avai'lable safety and protective. equipment with instru.ctions on what 
to do in.case of an accident. . . 

Prior to the N'nL representative's arrival and reporting for duty 
on 13 b?ay 1974, most of the equipent and gear had been properly 
identified and tagged. A review was Lade of the SOP and additional 
coveralls and undertiear were purchased at that time. Coordination - 
with public Korks Depar"- Lj,8ent on the sequence to service the equipment wiis properly conducted.prior to beginning the operation. ,, 

The' only problem.was the on-site use of the fire truck and tanker - 
during normal working hours. The fire Dept. suggested the use of the 
small (jeep). trxk for personnel decontamination and the tanker as 

:a backup to supply additional water. v . . - . . 

. 

, 

I 

The Disaster Control Center made available M-8 Detector Paper and 
' 4 each M-3 suits as back-up personnel gear. This additional gear was 

not used and was returned to the Disaster Control Center at the term- 
ination of the operaticn. Prior to beginning the operation it was 
agreed that working hours on the site would be fren 0730 to 14GO 

- iqcluding 2 hours far per,sonnel decontamination and proper area and/or 
. . equipment certification on a daily basis. The time schedule would i . 

assure maxiwn support 'bq' everyone with time to render safe or fix 
- 'any problem that could occur during the operational .hours. The two 

.- . hours during the aftcr’nocn would also provide time to clean and secure c 
the protectiye gear far the following day. . . -. 
“"Operation began as' sc.heduled on 13 May 1974. -0. . - 

. - 
3. PERSONNEL CONTACTED AND AGEKIES REPRESENTED: ) : 

s 

NAD Crane CDR Frrahk Foriddle, Ex.. Officer - NAD Crane 

. Operational’ . . . 
. 
1: 

* 

.- ‘. . 1.‘: Yr. John Fitch ~"Cpde 122H 1 Industrial Hygienist - . _ 
Project Managw 

*,. 1 
. 

32: 
JO-2 John P. Cridds - EOD - Officer in Charge e 

f - - !lr. Bernard Butcher - Equipment Operator 
4. W. Edward Walker B - Equipment Operator - 

Z: 
fir. Ora Floyd - Equipment Operator (back-up] 
Hr. Glenn 81. Douglas - CX31 - EOD . - 7. Hr. Stering T. tlally - G;IGC - EOD 

8. fir. R. Misc:hler - Safety Office - Observer 
. : , . . : 



. . . L’ . L’ . . 
. . . . . Other;: 

. , . 
, . . ( f 

: . : 7. Hr. F. B. Sanchez - Technic27 Advisor - fi!iL Dchlsr?n 
2. LT Coleman - Technical Escort - Officer in Charqe - 

. Edgexood Arsenal, APG, Kd. 21210 
: 

.- . 
Guring the first ,;qeek, 

A total of se:'zn drums wer 
the operation went in a normal sequence. 

including scme hardware. 
e filled with thoriun/illu,minant maxrials, 
No ground contamination or residual material 

was detected after clean up operations were ended on Friday 17 Ilsy 
1974. . Equipment and :qrotection gear *,-rere cleaned and/or secu& for 
the week-end. 110 chemical operations were conducted during the week 
of 13-17 May 1974. . . 

EOD personnel assjsted in the location of the hardware with their ! 
metal detector. One sna'l1 area near the fence gave a 10:~ detector response and 1 
was inline with what 'Iool:s like an old fence. therefore. this area -.. -- 
was,not further investigated. 
and in a direct lin 

Four locations outside the-burial site 
e l:rith the inside location were marked for future 

investigation when operations resume late fall 1974. The detector 
indicated a single location and not very large in area, .(It could 

. *' even be a small nail). 

On klonday 20 Ray 7974, operations were reviewed with the'operstionai 
personnel and the largest: single hardwhr-e burial area k/as chosen as 
the target site. Operation began after all safety equipment, materials 

*. . and personal gear were in place. At 1230, the lstzbomb Was discovered 
about 2 l/2 feet deep within a lo' x 6' x 6 l/2' hole. A total of 
.I0 bombs w-re found in this particular location. 

L 

f 

j ,m 
I 
i 

. 

Protective plastic shielding was placed around the excavation. 
Initial surveillance'indicated no ground or surface contamination. - 
Laboratory results reconfirmed the findings. That afternoon thi 
Command was informed and no immediate problem could be forseen. The 
Ex- Officer and the Ordnance Officer inspected the gperational area 
on the following day, 18 Hay 74. EQD personnel were requested to 
assist in removing the nose plug of the bomb. Alllbut one plug came 

+* out clean. One '*cm b appeared to have some over-pressure. Samples 
-4 taken indicated :esidual "mustard" contabination. The bomb pressure 

was allowed to bieed wry slowly to avoid ground contamination. It 
was during the bleeding piMod that the Ex. Officer and the Assistant 
Ordnance Officer inspected the area. . . . . . Protective gear was issued and 

. 
- I 

CheCked prior to their entering the area. or 'leaks were observed at this time- 
Ho positive ground contamination 

The procedure to recall EOD 
personnel to.assist was explained to the Officers and no safety and/or 
Operationa problem could be forseen at t-his time. . 

. . 
-. 

. 

. . . . 



f . . - 
* . 

\ 

I 
., .a 

/ 

** , , 
. - ‘Later ‘i; the aft&rnoon the plug was renoved an d 1 ean-out 

---- 
. 

opeJbtions of the hardware zere initiated. Seven hoxbs wzr2 cleaned 
‘b t the eighth bor;lb began to drip and a sample indicated pasitivz 

,,, /" contamination. Due to the time, weather cor!ditions, and a lo:+ 
supply of water, the operation was secured for the night. Al7 bombs 
(hardware) were returned to 
(7O..lbs/250 gal water + 

the hole containing a bleach solution 
4%), The area was cleared and no ground 

contamination was detected. (FLOTE: Flastic sheets were contaminated 
but rendered safe prior to endingdaily operations.) Operations were 
secured about IGO hcks. COD personnel were notified that their 
assistance yrould be required during the morning (next day) to rEyi;ove 
the hard!qare frcn the ho1 e and to remove the tai 1 plug. EOD 
personnel agreed to render assistance. Up to this point only traces 
of contamination were evident. The laboratory results confined positive 
material; however, it also appeared to be in a semi-degradation state 
(40X t pure). . * 

.-The following day operation sequences were explained in detail. 
The following recomendations were made by the NWL representative. 
.-. . . . _ . . 

. 
One fonqard team with full protective gear, Class A? 

k Okzback-up t22m, Class fi** 
. c. One decon man, Class B . . . 

d. One safety observer, Class C*** 
. 

-Two operators Class C 
k One fire truck op2rator, Class D*- . 

. . 

*Class A - Full protection, **Class B - Arpon, hood, etc., **Class C 
Mask; coverall gloves etc. and ****Class D - Coverall and mask only; 

.gloves optional' (all personne? issued protective boots or foot covering 
.gear.)., 

. 

Operation went very slow (15 May) because of bad weather conditions. 
The hardware was pulled to the surface, one by one; with a hook. Drums 

-with 4% bleach solution were pre positi.oned near the hole to decon 
any contamination on the hardware; 
. * 

. . The bottom plug could not be removed with the use of hand tools. ' 
. It appeared to be welded or pressed in place. Seven of the bombts 

hardware were placed, in 55 gal. drums containing bleach solut'on. The 
- other three appeared too heavy; therefor.2, it was assumed. that they 

contained residual material. The bombs $3 each) had two plugs, one 
on the forward end neartknose and one on the rear 4 inches away from 
the tail plug. The rear plug was carefully forced in on one bomb and 

‘.a dark brown liquid came pouring out. The H-8 paper indicated that it 
. . was mustard. Approximately 2 quarts of this liquid were placed in a 

55 gal. drum containing bleach solution. The othei two bombs w2re not 
touched outside ofhaving thenose plug removed on Tuesday. The rear 

. hole (liquid fill plug) was temporarily secured with a wood plug and 
thz area cleaned or rendered safe, -The opera.tion was stopped. 

: 
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- . 
. . 

., ’ 
. . . 

- 'All pf;sonnel I 
. . 

:. . . ,, , 

. . Ll.d .&(uipnFlnt were cl caned. 
>' . , Ko c,,\tanin;ltion 'zas 

--, pre&infcn, operaticnal personnel. All personnel ge::r v/as 6econn4ti, 
,~shed 

'/ 
, and rinsed tcl assur'e compiete detoxiiicaticn. A neetinc; 

.,* k/as cslleti at. the Ex. Officer's office to plan the next sequence of 
operations. .- * . 

The follotiing recon?nendations were made by the fl!GL representative: 

. 
- . 

(1) Clean the hardware, pour residual mustard in a separate 
container, clean and detox hardv:are, neutralize the liquid mustard, 
re-bury the hardware, -an:! decon the surface area. 

(2) Wrap hard:<are 
a bleed-cap and re-bury. 

in plastic bags or a container fitted with 
Clean and detox area and fill excavation 

until the late fall. 

. 

(3) C/rap hardware with plastic or bleed type containers (3 rounds 
only) and place in igloo, clean and detox area, and refill the hoies. 

I 

The EOD personnel indicated that per instructions they were only 
to render the areasafe. It was recommended by an ECD-man (Y/O-2 Gridds) 
that step (2) or (3) be done. He had some question l&tether step (I) 
could be.really.done under the law (PL 91-121, 81-441, 91-191), The 
N'M. representativ a yras f~~!iliaa Kith the law and suggested nothing in 
'(1) was outside the law. However, if detoxification ofthe:matarial 
occured, an infomation c.opy with details of the ooeration had to be 
forwarded through charnels to Congress as per PL 91-441. They s~cil: 
objected, therefore, it was agreed that steps (2) or (3) would be 
done and that no detoxification of material would take piace at this 
time. 

i 
i 

, 

Due to a lack of aqaitable trained personnel as a back up team 
'and as recommended by ORD-048 and ORD 046 the Technical Escort Team, 
Edgewood Arsenal, tY. 'was called into the operation. At this c : 

time the operation became an EOD function and the PM. reoresentative's 
services were no lonpr needed. A complete briefing on &at could go 
wrong was presented to E03 personnel and ifr. Fitch. The following 
recommendations were made: . * . c 
. (a) If containers were to be used, a bleed-off should be made 
and utilized in conjunction with some type of fil traticn system. 
canister could be used..) 

(I44 1 

(b) Do not-use bleach ifurry, but ra'uler bleach solution (41: or 
less, by volume.) Slurry cr powder bleach will burn in direct 
contact with mustard. 
.' (c) The hardware, shoufd be-placed in a shallow burial hole wi;h 
a normal b.7eed system. 
admissable. (Reason: 

An igloo could be used, but it would not be 
The' mustard was not pure.) Indications fro3 

laboratory analysis made it c'lear thatthematerial.~~as in a degradation 
sequence. Pressure ircn the neutralization reactionordecomposition 
gases could over pressurize the container. Cormal earth would handle 

1 

any small amount of nateria.1 that could escape through the gaskst seals. . 
However, if an igloo is to be used, scme type of surveillance program . 
ShouTd be initiated (especially through the hot surmer,months). 

+ 
/ 

5 . . 

“.. 



. 
- . 

2 ,, - . . 
.'. ' . #All n&&y J- :* , s * and safety equipment >rere cti’ xed by the WAL 

,-- ’ representative for cocta:lination. 
h&? protective gear wits 

No contznination was pre.sent and 
i:ransferred to EOD personnel. 

“” / /t 
The NNL.>~rscnnel had an exit intervie*& with the Ex. Officer and 

it’wis agreed by the 0 A zlnd O.&C43 that IIXL advisory services \r’ere 
no longer required at this time. The operation at this point was 
transferred to the U.S. Any Technical Escort and EOD personnel. 

6. RECCM;~IEF!D~TIO~IS: : 

1. That, in view of the findings, the additional: four bur.idl sites 
s.hould be done during late fall. (Temp. 40-6OOF). 

2. T!at the follo!+ring additional equipment and personnel should be 
requested prior to starting on the additional burial sites: 

EDD tealTi*at MD, Crane. 
5 each chemical7y-trained EOD personnel, to assist present 

b. 2 each, H-9 Dezontamina tion trucks or 3 each M-l 2 
Decgntamination equipment.' 

dc:- 1000 '1 bs. of HTH 
4 each, SS-316 55 gal. drums or 8 each, SS-316 30 gal. drums. 

e. 12 each, H-3 suits and 12 each, chemical aprons. 
f, 12 each, additjonal M-9 Protective Masks with 48 eachi 

spare, M-11 canisters. 
9* 12 each, rubber latex suri9cal type gloves. . 
h. Revised SO? to include detoxification of residual mustard 

contamination with proper authorization. 
5. 24 each containers, 54" x 10". "S_. 

The operation can tk wnducted in a safe manner using present U S 
Navy personnel with tec'hnical assistance, if required, by El'rlL Dahlgien, 
Va. - 

: . 

7. CONCLUSTO~S: 
- 

- 1.. That U.S. Navy EOD personnel, with technical 'assistance, can 
do the operation during the late fall when the temperaturg is qetween 
40060°F. 

2. That, in vi.ei'of the corrosion problem with the hardware as . 
.exp'Iained in Enclosure (1), detoxification of the item is indicated, 
Further retention of th;2 items for futurP'detoxification is not 
reconended or desired. 

3. That the present lilw (91-121~91~447~ allows the detoxificat'ion 
of leakers, especially jn -the condition of deterioration of both the 

. - hardware and original material. 
4, That this operation was done according to the SOP: 

modifications are required to include detoxification. 
however, 

. 

t 

. 
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* . Th2 f-170 Al pcrsiv" ent gas bmb case is fabricat& frca seamless .--, 
1 , stb,27'ttikiing. Ths d ..21 

2 
eel 

is, more than likely, a I& -r medium-carbon 
and the bomb is fabric;itcd by cold nosing or spin fcrming, 

,-I followed by 9;" L,,SS relieving, phosphate-primer coating, and painting. 
-.- Other-cofiponents such as the burster ~211 initiatior, etc. at-e added 

. SXI the final assmbly is the i470-A7 persistent gas bomb. 

Some l!70-Al bombs lzrere disposed of by burial in the soil/over a 
period years, ths exterior paint detericrated due to aging and corrosive 
chemical attack caus& by noisture contacting the surface of ithe bzzb 
and general akline con+ ,,.A tion of the red sandstone, cla,y soil. 

* It is possible tha,t tiis corrosive environment chemically attacked 
the bare steel surface, after tha paint \vas removed, causing general 

. pitting,'flaking and s'lotqhing of corrosion products (i.e., rust) off 
the exterior of the bomb. it is also possible that intergranular ccrrosion 
occurred through the ~111 of the bcnb over this extended period of time. 
This could be verified by nondestructive testing. 

The nose section of the bomb will probably corrode faster than the 
aft sectiop due to the effects of cold working even though a stress- 

-relieving operztfcn was conducted. The accelerated corrosion is due 
tb the relatively higher istrained condition of themetal and its higher 
free energy state causing a higher potential regicn to interact with 
the soil environment- . : 

If the bcmb was buried in the soil it is possible to develop 

. , 

electro-chemical corrosion similar to that deiicted in the sketch 
below: '_ . . 

. t . . . . . I . . 

. 
. 

. 
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m Enclosure (1) . i 
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,EJect:ochLi~icai 
\f ** . L.J 
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I 
., ((- ' -Orion tends to accelerate co ' sive action 

.--- :..;In$wiX- oFcur in SCT;I~ 
c 

irstances when only chemical c-,*rosicn will 

:/ 
,ot,'due to'.JIx added electrical energy. 
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1. EXEGUTIVE S’UMMARY -- 

A chemical BurFal Ground was established in the late forties or 
early fifties for disposal of leaking mustard agent aerial bombs. The 
Department of Defense Explosive Safety Board dfrected in 1973 the 
exhumation of the land area to remove any chemical material. A project 
was initiated In 1974 In compliance with the DDESB directive. The 
project yielded a ‘quanttty of radioactfve Tboriua~ Nitrate and 10 
mustard aerial bouibs containing a rsmall quantity of live agent. The 
project was halted at that time because the level of effort available 
was thought to be insufficient conaldering the material exhumed. 

An Operation Plan was generated by NAWPNSUPPCEN Crane in February 
1980 to exhume all material alssociated with the Chemical Burial Ground. 
Execution requests were issued to the task forces by Naval Sea Systems 
Command in June 19’30. 

Exhumation of the Burial Ground by EOD Group% personnel was 
initiated on 9 Se,ptember 1980. The effort involved intensive work 
in the field until 24 September when the exhumation phase was con- 
sidered complete. 

The yield for the latest exhumation effort was: 6 empty M70Al 
HD peraistant gas ‘oombs, one identification set containing a 6 oz. 
laboratory sample Iof HD liquid, an unidentified radioactive waste 
and a quantity (filling three 55 gallon barrels) of radioactive Thorium 
Nitrate containers. 

This material was In addition to 10 empty to partially filled 
M70Al HD gas bombs and a quantity of Thorium Nitrate containers 
unearthed during tne 1974 project. 

All chemical hardware was decontaminated/detoxified in accordance 
with provisions outlined by AR75-15. The land was certified in com- 
pliance with chemi:al certification procedures and certified free 
from radioactive materiala. 

The land area Ls now being restored to its natural condition. 

1 
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11. HISTORY OF THE BURIAL GROUND 
7 

The Chemical Burial Ground was established In the late forties or 
early fifties, the exact date along with conclusive documentation of 
content have defied discovery. The strongest evidence supports the 
theory that 115 lb. aerial chemical bombs similar to that illustrated 
by Figure 1 were burled by Army Tech-Escort personnel during an 
inventory project. The burial effort supposedly was for material 
considered unfit ajnd hazardous for transportation, It was understood 
that a disposal procedure was utilized which involved draining of the 
HD (Blister Agent) contents and introducing decontaminating material. 

A quantity of radioactive waste material was buried at the site 
in the mid 1950's with the approval of NAJJ0R.D. 

Tti&“W6~~““B!crrfal Groan<! $8 Josated in a gclatlvely remote area 
of the government reservation. Figure 2 illustrates the area with 
respect to the boundary. The lacd,.#urrounding the Burial Ground 
for a radius of several miles c%nsists of heavy forest with few 
private residences. The Burial Ground is located in a magazine area 
as illustrated by a map of the erea (Figure 3). The Burial Ground 
existed’then as a fenced area with various signs marking the indl- 
vidual plots. Figure 4 Illustrates the size of the area and the rough 
locations of the individual plots. 

Interest in the Burial Ground was kindled in the 1970 to 1972 
time frame as the nation in general reacted to environmental problmns. I. 
NAVOBD requested by letter dated 13 March 1972 that all burial sites 2’ 
be identlf led. The NAVUPNSUPPCEN Crane response to that request in 
November 1972, introduced representatives from NWL Dahlgren to the 
Crane Burial Ground problem. NWL Dahlgren personnel had previously 
completed an excavation effort of a Mustard Burial Ground at NAD 
Hawthorne. NAVWPNSUPPCEN Crane's responsebasically Involved a request 
to excavate the Burial Ground in an effort to (I) relocate the radlo- 
active wastes to a proper disposal area and (2) detoxify any chemical 
munitions/wastes recovered. 

NAVORD approved the NAVWPNSUPPCEN Crane request with the stip- 
ulation that arty effort to excavate the Burial Ground be carefully 
planned and documented with the documentation subject to review by 
NAVORD. 

A chemical survey of NAVUPNSUPPCEN Crane was conducted by a 
representative (Dr. Scott) of the Department of Defense Explosive 
(Copies of four pertinent documents Initiating the first Burfal 
Ground effort are provided in Appendix A.) 
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Safety Board in Yarch 1973. The recommendation of that survey to 
excavate all materials and to certify the land was endorsed by CNO 
and NAVOBD in July 1973. 

After an approved plan was established, a work force consisting 
of personnel froa. NWL Dahlgren and NAVWPNSUPPCEN Crane began an 
excavation effort in May 1974. The effort began with the excavation 
of the radioac:tive wastes, the location of which was documented. Al& 
~&laocti~"%~ .wv+&wW&?& :y" *,", ,@'!yV! t.:.,t,o:.. k?.: succewftrlb 
the land certified. 

r-y and 
All’tadloactlve material was sent to an NRC 

licensed BuriaJ Ground in 1975. 

Work then began on a plot marked 550 lbs. Mustard Gas. According 
to past accounts of the burial procedure, the material expected to 
be unearthed should have been chemical munition hardware drained of agent. 
It was expected that a certain degree of land contamination could be 
present due to the perslstance of mustard agent. Ten items of hardware 
were recoveredk from the plot in a deteriorated condition. Seven of 
the items were apparently drained; however, three items were found 
to be much heavier than the others and upon further Investigation 
suspected to contain mustard agent in a deteriorated condition. The 
operation was then halted and an Army Tech-Escort unit requested to 
handle the disposition of the three items. 

A Tech-Escort unit arrived at NAVWPNSUPPCEN Crane and began work 
in May 1974 to overpack the three items. This process was completed 
using a plastic wrap and 8” propellant charge shipping containers. 
The overpacked items were then stored in a magazine with no other 
material. No other effort was expended on the project. Later efforts 
have centered on re-establishing the Burial Ground Exhumation Project 
recognizing that more unknowns could exist-than previously thought. 
To *thae,end.. a survey'tias' conducted In 1977 by EOD personnel using a 

%agnatomet.er ‘td” L&%te' buiied'jhetallic objects. 

The area was replotted as illustrated by Figure 5 and an outer 
fence constructed to encompass the new contacts. Though the new 
contacts are curiously close to the original Burial Ground, because of 
the past history of the area before being a government reservation, it 
is possible that they are not chemical munition items. 

An Operation Plan (OPLAN) available in Appendix A was generated 
in February 1980 describing a project to exhume all metal contacts 
identified and plotted in 1977. It was the Intent of the project to 
rid the area af all chemical warfare materials and return the land to 
its original contition. In the process of restoration, proper 



certification techniques ware to be observed officially clarifying 
the final condition of the land for future reference. Requests by 
NAVSEA to execute the OP'LMD were Issued to the various forces, copies 
of which are included in Appmxilx B. 
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III. EXHLINATION PROJECT BRIEF 

C 

c 

A. General 

The exhuamtion effort primarily involved EOD Group TWO and 
EOD Group Two Crane detachment personnel for the period 8 September 
1980 to 17 October 1980. The effort was broken Into several phases 
which will be treated separately in the following text. A SyMQSiS 
of the On-scene Comander’s Log is included as Appendix C. The 
standing Operating Procedures, written by the EOD facility for the 
exhumation effort, are included in Appendix D. 

1. Support Staging and Land Survey 

In order to qualify later samples of ground run-off 
water, samples of &rater running from the site , near the site and from 
an exhumation pit remaining after the 1974 effort were obtained. The 
locations of the vamious ssnples with respect to the Burial Ground 
are illustrated by Figure 6. The results of the analysis are available 
In Appendix E. 

In iaddition it was realized during early planning efforts 
that a high degree of support for EOD forces in the field would be . 
required. This support included field shelter, a command center, a 
steam plant, compressed air plant, electric power plant and various 
land improvements. The support effort is illustrated by Figure 7. 

Previous efforts to locate buried metallic objects and 
past records resulted in a composite layout of all contacts illus- 
trated by Figure 8,, 

EOD Group Two personnel performed a final survey during 
the week of 8 September 1980 utilizing a sophisticated magnatometer 
(Figure 9). The results of that effort which- eliminated a large number 
of previously recorded contacts are illustrated by Figure 10. 

2. Prove-out of Equipment /Process Technique -- 

Bec,euSc; many of the proposed operational steps had not 
been verified by previous field experience, new equipment (designed 
and locally fab,ric;ated for this operation) was involved and many 
personnel had nlot had pravlous “hands-on” experience with this chemical 
material, a prove-out/pilot plant approach was utilized. The material 
utilized for this I?hase was first seven rusty and empty H7OAl bomb 
skins remaining from the 1974 exhumation project. These items were 
subjected to (1) a cutting process shown by Figure 11, (2) a steam-out 
process of the two halves shovil by Figure 12, and (3) a long duration 
soaking of the hartsware In decontamination as shown by Figure 13. 
Second, to verify that all decontamination equipment/processes were 
effective, three ~M70Al bombs from the 1974 projecr. that had exhibited 
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evidence of containing at least some live agent were subjected to the 
process steps outlined above. One of the three item8 did in fact 
contain some agent when opened for inspection. The content was 
approximately 3 gallon8 of oily laaterial and heavy sludge. Because 
of the deteriorated condition of the hardware, the cutting, steaming 
and soaking procesr ~8s employed for all three item. This decision, 
made by the Field Commander, wan in concert with provision8 of AR75-15. 
This was so bec8use, in the opinion of the Comander, further handling 
of tha items wauld prove unduly hazardous to personnel. 

The success of the run-up effort resulted in the initiation 
of excavation work on remaining contacts. 

3. Exhumation of Contacts 

Fxhuxmtion of contact8 was accomplished utilizing a hydraulic 
backhoe operated by EOD personnel in protective clothfng (Figure 14). 
When an object was po8itively located, it was raised frw the pit and 
transported to the! process area (Figure 15) and the pit examined by 
magnatometer (Figure 16). This process continued until all metal 
objet ts were removed f ram the area. 

Thl: contact8 expected to yield chemical munition8 contained 
six Y7OAl bombs full. of holes and free of chemfcal agent. The item8 
were processed in the 8ame runner as the 10 previously exhumed (1974) 
items. 

The remaining plots yielded a variety of material including 
one identification set (I.D. set) having a 6 oz. ampule of mustard 
agent. This material vas apparently a laboratory sample and totally 
unlike standard LD. sets. This material was processed in the same 
manner as the hornI) hardware (Figure8 17 and 18). 

Matmzlsk-awmmt~~forthe major effort vas a large quantity 
oY'ra&oactive Thorium Nitr8tethat had been a part of a research and 
development ~ilIum:lnetion project (Figure 19). The radioactive levels 
were found to ‘be ‘rery low. Containers located were packed in vaste 
barrels to await Iurther tranefer to an acceptable burial site. 

The total yield for the area Is illus’trated as an overlay 
of the original cjontact plot map shown by Figure 20. 

4. Area Zlean-up and Decontamination -- 

To insure that pO88ible land surface contamlnatlon, process 
equipment contamination or support equipment contamination was properly 
treated, special provisions vere employed. These provisions included . 
spraying theland surface wfth decontaminant utilizing an Ml2 decon- 
tamination unjt (Figure 21). transfer of processing liquid8 to the T 
open pits for neutralfzation (Figure 22) and the installation of : 
monitoring tubIme8 (Figure 23). 

11 
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The liquid8 derived from the process vat and the soaking 
tanks consisted of neutralized agent, HTH bleach compound and water. 
The solution was allowed to remain in a pit configuration shown by 
Figure 24. The solution va8 monitored until there VU no Indication 
of residual chlorine remPining. At that time the solution vaa released 
through a horizontal filter media constructed of sand and limestone. 
The filter is alao Illustrated by Figure 24. When no liquid remained 
in the pits, backfilling was accomplished. Certification of the pro- 
cedures used to date for closing the chemical site is available in 
Appendix F. 

B. Radioactive Material Disposition 

Since one-half of the problem of the burial ground exhumation 
effort involved finding radioactive Thorium Nitrate llluminant composi- 
tion, a separate effort vau initiated to satisfy this concern. First, 
all excavated ll.lminant hardware and identifiable ctiposition were 
placed in DOT apprcved, No. 17X, 55 gallon barrels by EOD personnel. 

An effort a.pproved by the Naval Energy and Environmental Support 
Activity’s Radiation Affairs Support Office (RASO); and conducted 
after EOD Group TWCI forces had completed the chemical processing/ 
excavation phase i11WlVed the followipg steps: 

1. Radiation survey of the excavation with surface scraping 
until predetermined radiation levels were measured. The scrapings 
were barreled In DOT approved 55 gallon barrels (Figures 25 and 26). 

2. Rad:Lation survey of the previously excavated soil 
(Figure 27) with removal and containerization of suspect soil. 

Once acceptable levels were achieved, the pits were backfilled 
and the entire axea landscaped and seeded as illustrated by Figure 28. 

I Documentation of the effort vith endorsement by RASO, is included in 
Appendix E. 

The barrels containing illuminating device hardware and soil 
contamination with radioactive Thorium Nitrate were stored in a magazine 
awaiting transfer to an approved burial ground. 

C. Chemica.1 Wtarf are 88rdW8re DiSPO8i tiOn 

When all cscavation and processing had been completed the 
decontamfnated hardware (bomb halves) were removed frog the soaking 
tank and subjected to two thermlte granades (Figure 29). This process 
was used to Insure detoxification of the hardware. 

12 



1. When the items cooled, they were packed in DOT approved 
55 gallon barrels along with a quantity of vermiculite (Figure 30). 

2. The containerized M70AI bomb hardware was certified 
decontaminated/detoxified by NSWC Dahlgren personnel (document Included 
in Appendix E) . The barrels were baled to preclude possible misuse 
of the hardware (Ftgures 31 and 32) and landfllled (Figure 33). 

l . 
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FIGURE 6 

Water Sample Map 
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IV. CONGLUSION$~ 

The completion of the exhuaation project for the Chemical Burial 
Ground amrbs the attainment of a major milestone for NAVWPNSUPPCEN 
Crane. Since the types, conditions and locations of all buried objects 
were unknown, based. on previous records, the resul,ts of the project 
have formed a basis. for a number of conclusions. 

A. The fear: that’there wan hazardous materials buried outside 
of the primary Burial Ground (Inner fence area) was unfounded. The 
metal contacts plotted In 1977 were found to be barbed wire and other 
junk. 

B. ~~~~-~~;~~~~-~~~~PousL~~ (1103 lbr., 220 lbs., 
174 lbe., etc.) yielded a total of l ix fteme which were identified as 
empty H7,Q&Lau~~-~e. There appeared to be no connection between 
the ‘pounds of material recorded and live agent found. 

C. The agent of the chemical warfare bombs recovered apparently 
had been subject:ed to e draining/decontamination process prior to burial. 
This is so because: 

1. Fifteen of the sixteen items recovered (based on the 10 
items from 1974 and the 6 itema fra this project) were empty except 
for mud. 

2. No trace of agent was found In the soiYt surrounding the 
bomb cases. 

3. Holes of a similar nature, ad if intentionally punched, 
were found In each item. 

D. The bulk. of the material burled was illminating device 
hardware/composition remaining from a research and development. project. 

E. The area was apparently considered a viable location for 
"troublesome" miW!rials. Thfa is so because: 

1. An I.D. set with a nonstandard load wadl recovered. 

2. An unidentified quantity of radioactive waste was located 
apart from the other material in a configuration Illustrating a simple 
“stack type” burial. 

F. The three itew suspected of containing mustard (full amount) 
were found to contain approximately 3 gallons, 1 112 gallons and none 
respectively. None were found full therefor it appears that they were 
partially overlooked during the initial effort. . 

/“I 2 

G. The bulk. of the metal contacts recorded during the 1977 survey 
were found to be junk or other barbed wire. 

. 
H. The area abpeare to be capable of being returned to its original ; 

condition since no evidence was found of agent contanfnation. 
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V. POST PROJECT AC’IION -m 

The completion of the exhumation and initial land restoration 
effort eliminates the major portion of the Chemical Burial Ground 
project. There are, however, several action items that will require 
efforts in the next two years. This ia so because of the environmental 
aspects of the prob:Lem. 

The Burial G,round currently remains fenced utilizing the area’s 
outer “far&type” fence. It also is posted “Restricted Area, Keep Out”. 
me fence and signs will remain until all future monitoring confirms 
the absence of claewlca~ COntadnatiOn. 

Water samples w:tll be taken periodically from the three sample 
tubes and analyzed liar comparative purposes with the baseline readings. 
It is anticipated that within two years (assuming no adverse sample 
readings) the land can be certified free of chemical contamination. 
When this milestone is reached, a decision will be made pertaining to 
the removal of fences and signs. 

The location of the Burial Ground with references to the clean-up/ 
certification procedures utilized will be permanently recorded on 
official maps of the Center. 

The low level radioactive material will be tratwferred to an, 
approved site for rc?tention. 

c 
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VI. PROJECT COST STAT-T 

The following costs were incurred In the proce’ss of retiring the 
Burial Ground. Since some action will be undertaken in coming months 
to insure that c:ont:amlnation does not exist, the ffgures shown therefor 
represent that expended for the primary effort and not for the total 
project. The amount shown, however, can be considered the major 
expenditure for ths project. 

A. FY 80 Funding Expended 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Materiauls for the Project $ 10,000.00 

Public Works Support 

Security Support 

Exp:LosJ.ve Ordnance Disposal Group Two 
and Faclll ty Support 

NSWC Drllhlgren Support 

Crane CJQEC Support 

Crane &may Amunition Activity Support 

Total FY 80 Funding 

B. FY 81 Fund:Lng Expended 

1. Pub lit Works Support 

Total Project Cost 

38,192.63 

13,567.37 

10.000.00 

12,ooo.oo 

2,ooo.oo 

5,640.OO 

$91,400.00 P 

15,ooo.oo 

$106,400.00 
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VII. LIST OF KEY :?ARTICIPATING PERSONNEL ,. ., 

The following .ts a list of personnel that contributed significantly 
to the Burial Ground csxhumation project. It does not include a great 
number of public works employees who tirelessly supported the effort 
in a manner that brought about a timely completion of the primary effort. 

A. EOD Group 30 Personnel 

LCDR M. A. MURRAY, USN 
LT D. MOXIE, USN 
CWO-3 J.. D,, BARTLESON, USN 
AOCS L. K. SCHUCICER, USN 
CMCS M. L. CLARK, USN 
AOC G. Is. MOCK, USN 
AS1 F. Ii. ,rENSEN, USN 
TM1 M. R. WILLZAMS, USN 
Gi4G2 M. U. FAHRENHORST, USN 
GMG2 G. D. COWAN, USN 
EOCN C. J. McCOLLUM, USN 

B, EOD NAVWPNSUPPCEN Crane Detachment Personnel 

LTJG C. E. BARLOW, USN 
GMCM R. L. FOSTER USN 
MN1 G. W. ZAHNISER, USN 
EM1 M. B. Xc SHERRY, USN 
A01 S. E:. LARMON, USN 

C. EOD Facility Personnel 

?lAJ J. W. SCHMID, USA 
PHl H. W. MATHIS, USN 

D. NSWC DAHLGREN Personnel m- 

Fllipe Sanchez 
Aubrey Trigger 

E. OESO Indian Head Personnel 

I. Tominack 

F. NAVWPNSC'PPCEN Crane Personnel 

1. Code! 01 (Administration) 
R. L,. McGarvey 
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2. Code 04 (Safety) 
J. I?. McDonald 
D. I;. Groh 
M. I,. Glaze 
E. A. Hildebrand. 

3. Code O!) (Public Works) 
LTJG R, J. BROWN, USN 
EOl W. LITZLER, USN 
G. Richardson 
D. Laughlin 
8. Weathers 

4. Code 10 (Security) 
E. I,. !imith 
A. Yates 

5. Code 12 (Medical) 
w. c. Coleman, D.O. 
J. J. Fitch 
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M,3ICIRNlIlLRf ITIR ‘XUE: CIIIZF OF NAVAL OL’!UUTIONS 

SWSCTI Naval. &munition hapot, CtnnO, Indiana, Chemical Safety 
Survay Hnpatt 

- 

1, A chota~cal rafaty rurvey of NAD Crane was patfommd 21-23 March l&’ -1. 
by DC. twpir A. scutt , Jr., Chfcf Chmicnl Scientist, DDSD. lha purpara, 
obscrvatlonrr , and conclucrioqr wore dlocusecd with Captain R. L. IkArthy, 
Us:l, Gmnandin~ C!f ficor. . 

2. Fl ndi ngr , conclusiona, and reconunendatlon~ are ar follcnmr 

Efustnrd nunitlorw placed in a011 pit8 (Area 1407) approxiamtoly 
21.27 ycnrti aso m%tto bo rccovcro3 and tho area cartifiod free of chanicalr 
turd cxploslvas contmination. Ihcordr, ncrsociatad with the inspectton, 
Jccontminntion, and ccrtlficntion of tha burial p,roun& indicate unkncwnr 
with rcgpact to loch chcorical ngcnt and explooivcr content of munitiona 
lnvolvcd. r\n inoducrtcnt cxplooion durinfi rccovory oporatiom could rwulr 
In the di~6caainntion of to%iC Ctr+CUlG. Tt ie rccmncndod that the plan M .;.- 
to tccovcr tha clmnkal munitionr and to rendor tha atca lnnocuwr shoutd 
addrcxo SbF*a to lncluds pareonnal protection, authorized oquipnont, 
pcrsonne1 ant1 cxpl~sivcr limits, tho us0 of %ot-linss~l to provtnt oeani . * 
1 and contami nat ion, documantation of tha qumtity of accnt present during 
opcrat ions, die 1100 1 tion of rccovorud mni t ions. d~cmilltnricatton csrtificution, 
and the hnndlit?,B, Jctoxlf ication, and agent dctoction. SCLJo a rhould bm 
revicwod and npprovcd at the npproprlatm lawis within tha Navy to uauro 
adequacy of tha va:riour rafoty factorr, .-. __ 

,- 

Cfl 
N0SCtORbO48) 

WILLIAM CAMSRON 111 
cd0naL~ USAF 
Chnimun 
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DEPARTMCNT OF THC NAVY 

OFFICE OF TtlC CtlIt:F OF NAVAL OPCRAilONs 

WASHING TON. D.C. 20350 

. 

Scr 4 llF/l C’“““‘“” 

From: Chief! of Naval Opcr,7tion‘k 
‘l-0 : Commwxlcr, Naval OrdnJncu Systems Command 

Subj: Chemical Snfcty Survey Report, NAD Crane, Indiana 
-3 '. 

Encl: (1) DDESB-CB memo of 3 Jul 73 i- _ 
CD 

1. Enclosure (1) is f or app&riatc action 
-J 
CL 

as a matter under the coynizanca of the Commander, Naval c 
Ordnance Systems Command. e-r 

NAVSAFECEN 
NAVORDSYSUPPOLANT 

L 
. 

I 

..,, 
.-. 

Enclosiare (. , 



-w 
DEPARTMENT Or THE NAVY 

NAVAL OHONANCF !iYSTf.MS COMMANO 
WASHINGlON.‘O C 20360 

From: Commander , Nnvd. Ordnance Systems Commr\nd 
To : ColNnanJlng Ull’icer, Nuval Ammunition Ucpot, Crane 

Subj: Cl~~~i~.cll SiILC ty Survey Ruport , NAD Crnnc 

Ref: (J) NA.VORD ltr ORD-O48E2/806:1\NC of 7 DEX 72 (NOTAL) 

Encl: (I) Copy of CNO ltr 8cr 411F/1071 of 13 Jul 73 w/encI. 

1. Enclosure (1) is fowardcd for information and action as required. 
‘11~1s Cmmand concurs with the rccomwndntiouu of reference (a). These 
rccommcndntlons should be made o part of the SOP(s) being developed 
for use during the Jccontomin~tLon of the Clmmicnl Burial Grounds at 
NM Crmc. KcfcrcnCc (a) rulers. 

copy to: 
NAVMAT 
NAVSAFCEN 
NhVORDSYSUPPCGANT 

-. 

,- ._ 

-.--. 

Enclosure (U) 



Subj : I’roccdurc for Inspection Decontaminntlon, and Certification 
of CllcmicA. 1Iardwarc Burial Crow& at NAD Crane 

Ref: (a) NAD C:rnne ltr 122Ii:JJF: has 6260 undated 

1. The sub-jcct pr-occdurc, formrdcd by rcfcrence (a), has been 
rcvicwd and is Iwr-cby approved. 

2. Approval is granted to Implement the chemical hardware burial 
ground dccontnminalion at the discretion of the Commanding Officer. 

copy to: 
WL L)Al.grcl\ (Code KV) 

< 

c Enclosur c (. 
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OPERATION PL,AN 2-80 (Chemical Burial Ground Exhumation Plan) 
Time Zone: ZULU 

1. SII’IYATION : 

a. Background: 

(1) A Chemical Burial Ground was establtshcd in the late forties 
or early fifties, the exact date along with conclusive documentation of the 
content, have def led discovery. The strongest evidence supports the theory 
that 115 pound aerial chemical bombs similar to that illustrated by 
Figure 1 were burled by Amy Tech-Escort personnel during an inventory 
movement project. The burial effort supposedly was for material con- 
sidered unfit and hazardous for transportation. ‘It was understood that a 
disposal procedure was utilized which involved draining of the HD 
(Blister Agent) contents and introducing decontaminating material. A 
quantity of radioactive waste material was burled at the site In the mid 
fifties, with the approval of NAVORD. 

(2) The Chemical Burial Ground is located in a relatively remote 
area of the government reservation. Figure 2 illustrates the area with 
respect -to the boundary. The land surrounding the Burial Ground for a 
radius of several miles consists of heavy forest with few private resl- 
dences . The Burtal Ground is located In a magazine area as illustrated 
by a map of the area (Figure 3). The Burial Ground existed then as a 
fenced area with various signs marking the ,Lndivldual plots. Figure 1( 
illustrates the size of the area and the rough locations of the individual 
plots. 

,(3) Interest ln,the Burial Ground was kindled In the 1970 to 
1972 tin:e frame ac; the nation in general reacted to environmental 
prob lams. ‘;JAWRD requested by letter of i.3 ?inrch 1972 that all buried 
sites be ident:Lf ied. The Crane response to that request in November 
1972, introduced representatives from ?&I Dahlgren to the Crane Burial 
Ground problem. UVL Dahlgren personnel had previously completed an 
excavation effort of a Nustard Burial Ground at NAD Hawthorne, Nevada. 
Crane’s reponse b;lslcally Involved a request to excavate the Alurlal 
Ground in an ef fo:ct to (1) relocate the radioactive wastes to a proper 
Disposal Area .and (2) detoxify any chemical munitions/wastes recovered. 
SAVORD nPproved tllc Crane request with the stipulation that any effort 
to excavate the Burial Ground be carefully planned and documented with 
the documentation subject to review by NAVORD. 



. 

(4) A Chemical Survey of Crane vas conducted by a representative 
(Dr. Scott) of the DeJartment of Defense Explosive Safety Board in Harch 
1973. The recommendation of that survey to excavate all materials and 
to certify the land as demilitarized was endorsed by C!!O and NAVOKD in 
July 1973. After an approved plan was established, a workforce consi;ting 
of personnel from NWL Dahlgren and NAD Crane began an excavation effort in 
May 1974. The effort began with the excavation of the radioactive wastes, 
the location of which was documented. All radioactive cuter91 was sent 
to an NRC licensed burial ground in 1975. 

(3) Work then began on a plot marked 550 pound mustard gas. 
According to past accounts of the burial procedure, the material expected 
to bc uncarthcd should have been chemical munition hardware drained of 
agent. It was expected that a certain degree of land contamination could 
be present due to the persistence of mustard agent. Ten ltcns of hard- 
ware were recovered from the plot in a deteriorated condition. Seven of 
the items w-re apparently drained, however, three items were found to be 
much heavier than the others and upon further investigation contained 
mustard agent in a deteriorated condition. The operation was then halted 
and an Army Tech-Escort unit requested to handle the disposition of the 
three items. A Tech-Escort unit arrived at Crane and began work in 24 May 
1974 to overpack the three items. This process was completed using a plastic 
wrap and 8” propellant charge shipping containers. The overpacked items 
were then stored in ,a magazine with no other material. No other effort 
was expended on the project. Efforts to date have centered on re-establishin* 
the Burial Ground Exhumation Project recognizing that more unknowns could ..i 
exist than previously thought. To that end, a survey was conducted in 1977 
by EOD personnel using a magnatometer to locate buried metallic objects. 

(6) The area was repiotted as illustrated by Figure 5 and an outer 
. fence constructed, to encompass the new contacts. Though the new contacts 

are curicusly close to the orig,inal burial ground, because of the past 
history of the area before being a government reseI%ation, it is pos.sible 
that the), are not ctemical munition items. 

b. Ceneral: 

(1) The Commander, Naval Sea Systems Command, will grant authority 
to exhume buried chemical munition items from a pre-established burial 
ground, jnspcct Eor safety, prepare the items for safe storage and store 
the items above ground on the Center for later disposition to an Army 
installation. 

(2)’ The exhumation effort will remove (I potential 
source of toxic contamination from the earth and may relieve the -Center 
of strini;ent safety a;\d security rcquircments which accompany chemical 
material of this type in its present conditfon.. . 
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c. Enemy Forces: Omitted. (See Annex A, Considerations Affcctlng 
the operation). 

d. Friendly Forces : (See Annex Et Operation). 

(1) Naval Weapons Support Center, Crane, Indiana (See Annexes 
B, D, F, C, H, I and J). . 

(2) Explosive Ordnance Disposal, Croup II: 

(a) Provides technically orlentd work ltea;;l fur rxhumacion arrrl. 
detoxification effort. 

(b) Provides on-site chemfcal accident/incident control and 
operates local personne.1 hotline. . . 

(3) Explosive Ordnance Disposal Facility: 

(a) Provides detailed SOP for excavation effort. 

(b) Provides safety observer and technical adviser for operations ,: 
in and near the designated hotline area. 

(4) Naval Surface Weapons Center, Dahlgren, Virginia: 

(a) Acts as on-scene safety observers adjacent to the hotline area. 

(b) Acts as technical adviser to the NAVWPNSUPPCEN Crane Command . 
Team in matters of personnel safety. 

(5) OESO, Indian Head, ?laryland, acts as technical adviser for mat- 
ters relating to the environment and land recovery. cr 

J 
(6) Naval Sea Systems Command: 

(a) Approves the OPLAN for execution. 

(b) F’rovides funding for all forces involved in the operation. 

e. Attachments and Detachments, Task Organization (See Annex B). 

2. nISSION : 

a. Exhuna t ion, inspection and packaging of buried chemical munition 
items from a previously established burial ground will be conducted only 
after an execution crder has been issued by Naval Sea System Command. 
h’hen directed, a task force consisting of Explosive Ordnance Disposal, 
Croup 11, support:ed by NAWPNSUPPCEN Crane, NSldC Dahlgren and OESO, 
Indian Head, Marylard, will exhume, inspect, clranlprepnrc, containcrlzc 
and store chemical wnition items found in a previously estahlishcd 
chemical burial E:roc,nd. In addition, chemical munition items previou:;ly 
exhu.ned and currently stored in a high cxplostvc magazine are to be 

8 IV? OFFICIAL KE PILY 



.unpacked, Inspected, cleaned/prepared and repackaged for storage, 
The stor.ed material will eventually be transported to an approved Army 
Decontamination Center such as Tooele Army Depot, 

b. The entire operation is to be performed in full compliance with 
Public Law 91-441 as implemented by SECNAVINST 5510.29 which specifies 
the USC of Army Regulation AR ?5-15. Protcctivrt measui’t’s fur all 
personnel will be in accordance with DARCO!4 Begulatlon 385-31, 

3. EXECUTION : 

a. The primary plan involves exhumation of four plots previously 
documented as containing mustard contaminated munition hardware. The 
total amount of mustard material indicated for the four plots is 500 
pounds . The plan also involves safely packaging three munition items 
exhumed during a previous project and work with contaminated hardware 
unearthed during th#at earlier project. 

b. Operational Phasing: 

The exhumatfon effort has three basic operational phases 
required to complet8e the project: 

Phase I - Examination and Preparation of previously exhumed 
contaminated hardware. 

Ph.ase Ia - Set-up of preparation tank and associated support 
equipment. 

Ph.ase Ib - Inspection, preparation and packaging of seven 
hardware items now located in Magazine 1403. 

Ph,ase Ic - Unpackaging, inspection, preparation and 
packaging three ‘hardware items now located in ?lagaxine 1403. 

Phas,e IL - Exhumation, inspection, preparation and packaging 
of burled items. 

Ph(ase IIa - Exhumation, inspection, preparation and packaging 
of buried items in four marked plots. 

Phase IIb - Excavation and examination of a number of plots 
where metal contact.; have been registered. . 

Phase It1 - Ground restoration. 

Phase 111~ - Controlled decontamination of each ex,cavation. 

Phase IIIb - Backfill of excavations and the addition of 
sampling/monitoring tubes. .,. 

c . 
Phase IIIc - Restoration of vegetation and proper markfng 

of area. 
9 FOR OFFICIAL USE 0P:LY 



(1) Phase I - Examination and.preparation of previously exhumed 
contaminated hardware. 

(a) Set: up of the preparation tank and associated support 
equipment will be by NAVWPXSUPPCEN Crane Public Works personnel with 
guidance from EOD Group II personnel and NAVSURFWPNCEN Dahlgren personnel. 

(b) EOI) Group II personnel will remove seven Items of con- 
taminated hardware from Yagazlne 1403, transport the Items approximately. 
one-half mile to the main operation site, inspect the items and prepare/ 
package the items :Ln approved COntainCrS. The items will then be returned 
to Magazine 14013. 

(c) EOI) Croup II personnel will remove three items of 
contaminated hardware from Hagazine 1403, transport the items to the main 
operation site, unpack the items from their present containers (presently 
unacceptable for Off-Center transport), inspect the items and take one of 
the following cjOur:;es of action: 

J.. Place the item in an approved container supplied by 
NAVSURFWPNCEN Dahl:;ren if in the judgment of the on-scene Commander, the 
Item is not deteriorated as described in Annex E, or, 

2 Prepare the item by utilizing a decontamination tank 
and package in suitable containers if, in the judgment of the on- 
scene Commander, the item is of a deteriorated/unsafe condition. 

(2) Phase II - Exhumation, inspection, preparation and packaging 
of buried items. 

(a) EOD Group II personnel will excavate by means of a motor- 
ized shovel (backhoe) each of four plots currently marked as containing 
mustard agent. As each item is unearthed it will be transported to .the 
process area (a,pprnximatsly 1nfJ feet), clpaped nf snjl; examlnrd and 
one of the following two courses of action taken: 

1 Package the item in an approved container supplicti 
by NAVSURFWPNCE:N Eahlgren if in the judgment of the on-scene Commander, 
the Item is not deteriorated as described in Annex E, or. 

2 Prepare the item by utilizing a decontamination tank 
and package in suitable containers if, in the judgment of the on-sc~lnc! 

. Commander, the itctm is of a deteriorated/unsafe condition. 

(b:t EC13 Croup II personnel will excavate by means of a 
motorized shovc~l each of the plots rcmainin~, as ~rlctermined by metal 
contact siSnattlrr3. where no rccorris arc avafla1~le to show contents. 
As material is uncbarthcd. it will be cxnmincd and disposition made i&H 

. described in .1nnc*:: E. Bccausc of the j)rlnr use of the land (:~):rlcu:cur31) 
and from prcvlous cnxcavat Ions, it is anticlpatcd tti:it no further rrgcrnt 
containin!: itcsrw rltll be urwarthrd. In tht? event that an ltcbnr ccrlrt;rinln): 
toxfc material is llncarthed, contingency proct&rc~ described in Anrlcx E 
will bc utilized. 

10 . Ffj? ?FFJ.CI.2L lTE 3!!LY 
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(3) Phase X’II - Ground8 Restoration. ’ 

(a) E:OD Croup 11 personnel will apply surface decontaminant 
to the sides of excwatlons found to be contaminated at the. tlmc of 
“opening. ” In addition, the decontamfnation wash solution utlll?ed 
for any item removec! and determined to be deteriorated will be PH 
adjusted and returned to the excavation. iike soiutlol\ wiii rhen Le 
allowed to stand in the excavation until evaporation reduces the bleach 
level to acceptable llmltj as described In Annex E. A quantity of pervious 
material (limestane) will be placed in each excavation. 

(b) EOD NAWPNSUPPCEN Crane Detachment personnel will place 
a monitoring tube ~II the center of each excavation approximately 30 days 
after completion of the main exhumation effort and backfill utilizing 
the originally removed soil. 

(c) NAVWPNSUPPCEN Crane Public Works Department personnel 
~111 restore the arf!a by seeding and marking in accordance with Annexes L 
and M approximately 120 days after the completion of the main exhumation 
effort. 

c. Opera t lo,nal Constraints : 

(1) Speclfil: requirements for Security, Safety, CAIC, Medical 
support, etc., are designated in listed Annexes to this OPLAN 2-30. 

,, ., 

(2) Exhumatfor! will not be accomplished during hours of darkness, 
conditions of adverse weather or in predetermined temperature extremes 
as described in Annex E. 

(3) All support and response forces and equipment required to 
implement this OPLAN 2-50 ~111 be prepared, staged and trained to per- 
form their mission upon order. 

d. Coordinating Instructions: 

(1) Direct coordination between agencies and commands taskeJ 
under this OPLU4 Is authorized. 

c 

(2) Activleles lncurrlnp, admlnlstrJtive and operational expe:nses 
ln support of this OI’L.AY shall record such costs wlhiclr will then bc 
reported in sccordznce with the provisions of Annex K. 

4. SERVICE SUPPORT: -. 

a. Supplies and Scrvlccs. Taskeci otKaniz?tions arc rcsponsihll! for 
providin;: ncccs:;ar)* supplfcs and scrviccs In support of this opcraclon 
from available resources. Annex K prcscribcs procedures for obtaining 
funding to support requirements beyond that satisficrl by available ,.. 

v resources. 
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b. Administrative. Normal installation standard operating 
procedures will prevail. 

5. COxYAND AYD SIGNAL : -_L_ 

a. Command: 

(1) NAVWPNSUPPCEN Crane Operation Coordination Center (OCC) 
Commander assumes operational control of the support elements tasked 
for utilization in all areas outside of the hotline area. EOD 
Croup 11 Commander assumes operational control of all elements 
within the designated hotline area. 

b. Signal : 

(1) Communication to operational elements in the field will 
be by radio. All other communication for.support purposes wllIl be 
by land1 ine . 

. 
c I 
F 

_- 
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ANNEX A (Considerations Affecting the Operation) to Operat-ions Plan 2-80 
(Chemical Burial Ground Exhumatfon Plan) 

1. SI’lUATION : The execution of an operation as deaccrfhed hv this OPLAN 
can be affected by various weather conditions considering the type terrain 
and soil conditions of the Center. 

2. ?lISSION: The various situations that could affect the successful 
completion of the operation will be analyzed for effect and contingency 
plans will be formulated. Constant monitoring of conditions will be 
accomplished during the operation. An analysis of the Crane area is 
presented in Appendix 1. 

3. EXECUTION : 

a. Concept ofAerations. At D-30 days an evaluation of the current 
weather patterns for the area will be made to determine extent of recent 
rainfall and temperature extremes. A forecast for the target execution 
time frame will be ar,alyzed. 

b. The various forces will be consulted and adjustments to the start 
date will be made to secure the most favorable conditions. 

c 

4. Service Support-: Omitted. 

5. Command and Signzil. Omitted. 

APPENDIX 1 - NAVWPNWPPCEN Crane considerat ions. 

. 

. 
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APPENDIX 1 (NAVWPNSUPPCEN Crane Considerations) to ANNEX A (Considerations 
Affecting the Operation) to Operation Elan 2-80 (Chemical Burial Cround 
Exhumation Plan) c 

1. WEATHER : The Crane, Indiana area is located near a principal storm 
track which originaces in the mid-western states and moves across Southern 
Indiana, northwestern Kentucky and Ohio. The average wind velocity is 
six miles per hour with prevailing wind direction being from the south- 
west. The area receives a monthly 4 inches, plus average to above 
average, rainfall during the spring months of April and May. Thundcr- 
storms occur during the spring and swancr. Intermittent snowfall can 
be expected from Dcazember through February with some periods of heavy 
snow. Generally, t’le more favorable weather perjod is in October and 
November. Scheduling and allowing for a weather interference period 
would be the most favorable approach to accompUsh%ng the exhumation 
project. 

.: . . 

2. TERRAIN: 

a. The Naval Weapons Support Center (NAVVPNSUPPCEN) Crane, Indiana, 
is located main1.y in Martin County, Indiana, with small areas in adjacent 
Greene and Lawrence Counties. Highway U. S. 231, running north-south, 
parallels the western border of the Center and State Highway 45 and 
58 run cast-west paralleling the northern boundary of the Center. The 5 
Center encompasses some 62,463 acres, or approximately 100 square miles. 
This includes 60,660 acres of improved and unimproved grounds and 1803 
acres occupied by r’oads, railroads, buildings and *walks. Approximately 
50,000 acres are tjmberland. Topography within the Center varies from 
gently rolling to rugged wooded hills. The highest point on the Center 
is 860 feet and thr! lowest point is 470 feet. The northwestern one-third 
drains west through Furst Creek into the West Fork of the White River, 
while the remainder of the area drains scuch and southwest through Boggs, 
Indian and Sulphur Creeks into the East Fork of White River, Due to the 
topography of the ilrea , the drainage pattern consists of many small 
drainageways more or less in a treelike pattern. 

b. The storaglz site is in a rolling, hilly area. The anti.cipatcd 
helopsd on-load arizas will be pre-selected hardstand areas locaccd within 
one-half co three xiles of the storage site.. 

. 

c. Many small farming communities consisting of less than 100 persons = 
ench surround the Center, several within one mile OF the boundary. in 
additon, larger cornmunitics consisting of Bloomfield (papulation 2,565) 
northwest of the Center; Loogootec (population 2,053) southwest of the 
Center, and Shoals (population 1,039) south of the Ccntcr, arc within ten 
miles of the bclundary. Three commun.itics of more than 10,WYI each arc 
within 23 miles, of the boundary: Washington (popu La t ton 11,358) south- 
west of the Ccntcr: Bedford (population .13,c)87) cast of the Crntcf, and 
BloominGton (pon\~li~tion 42,890) northeast of the Ccntcr. 
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AJWEX B (Task Orgnnfxation) co Operation Plan 2-80 (:Chemfcal Burial 
Ground Exhumation Plan) 

TXYE ZONE: ZULU 

Cm\yI?:c: OFFICE#,IIAW,~NSUPPCEN CRNE, QPERATION Ch9ZCI?1ATION CE?ITER <r\rC) 
NAV'hTSSL'PPCEN-CO 

Operations OIC Comandlng Ollflcer EOD Group II " 

Safety Officer 

Security'Officer 

EOD Facility 

NWSC Code 10 

Public Affairs Officer 

Disaster Preparedness Officer 

Field Safety Monitor 

Nh'SC Code 01 
. 
NWSC Code 09D 

NSWC Dahlgrcn 

(. 

c 

OPERATIOSAL ELWNTI: -- PROVIDED BY 

Public Affairs 

Funding 

NVSC Code 01 

SEA-6423 

:iaterial/Operation EOD Group II., NWSC Code 09 

NWSC Code 10 

RES?O?!SE ELP!ENTS 

Safety, Chemical Accident/Incident NWX Code 94, ?!S!*?C Dahlgrcn, 
Control EOD Group 11, NWC Code 09 

Medical NWC Code 1:2 

APPENDIX 

1 - Operational. Elements. 

2 - Response El.emcnts 

. 
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APPEVJIX 1 (Operational Elements) to Annex B (Task Organization) to 
Operation Plan 2-80 (Chemical Burial Ground Exhumation Plan) 

‘c I 

1. Public Affairs hVSC-01 will disclose Information pertaining to the 
operation only in the event of a chemical accident/incident in which 
personnel injury is involved or life/property external :a the Center 
boundary is threatened. 

r 

- 

2. Funding NWSC-02 will establish charge numbers to collect labor and 
material cha=in accordance with AMEX K. 

3. Exhumation/Preparation EOD Group 11, NVSC-09, NSWC Dahlgren 

a. EOD Group II will: ‘: . 

(1) Exhume material from the burfal ground utilizing a combinntion 
of mechanized and manual methods. 

(2) Examine/inspect exhumed material and segregate for disposition 
in accordance with AR 75-15. 

(3) Prepare material for packaging according to the results of 
paragraph (2) above. 

(4) Package material. 

F 
-/’ 

(5) Set packaged material aside for storage. 

(6) Treat the individual excavation with a controlled amount of 
decontaminant. 

b. WSC Crane-09 will: 

(1) Prepare the site initially by removing gross vegetation. 

(2) Provide equipment/facilities to support the EOD Group II 
effort. 

(3) Supply containers for the packag<ng of decontaminated 
hardware. 

C. NSUC Dahlgren will: 

(1) Provldc containers to packag e material exhumed and considered 
to bc in a safe condition for shipment. . 

4. Sccurit.v ?&?;C-10 will provide security and control for the exhumatfon --- --- 
effort through t.hc storage cf fort. 
. 
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AEPEhPIX 2 (Response Elements) to Annex B (Task Organization) to 
Operation Plan 2-80 (,Chemical Burial Ground Exhumation Plan) 

1. Safetv, Chemical Accident/Incident Control EOD Croup 11, EOD Facilitv, 
NSWC Dahlgren, NWSFG and 09 

a. EOD Croup II will provide primary response in the event of a 
chemical accident/Incident. 

b. EOD Facfl:ity will provide representative to monitor and support 
EOD Group II functions Inside a designated hotline. 

c. NSWC Dahlgren will provide technical assistance to the EOD Group II 
Commanding Officer. 

d. NWSC-04 w:Lll monitor activities in all areas' outside the designated 
hotline area in accord&nce with Annex G. 

e. NWSC-09 (Distnster Preparedness Teams) will pirovide secondary 
"On-Call" response. in the event of a chemical accidcnt1lncident beyond 
the control of EOI) Croup XI personnel in accordance with Annex H. 

2. Medical h%C-'L2 will provide medical personnel, facilities and assist- m-7 -- 
ante in accordance w:ith Annex I. 

. 
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1 . I i. . . 

ANNEX C (Material Subject to the Exhumation Project)1 to OPTA 2-80 
(Chemical Burial ‘CrolJnd Exhumation Plan) 

1. S LTUAT ION : See basic plan. 

2. #ISSICN : Identify and specify the chemictl material involved in 
the operation. 

3. EXECUTTON : 

a. Physical characteristics of-the chemical agent Involved in the 
project are provided in Appendix 1. 

b. Physical characteristics of any other mater:lal which may be 
buried are at this time unknown. In the-event that a chemical contain- 
ing item other than that anticipated is unearthed, contingency plans 
described in Annex E will be executed. 

4. SERVICE SUPPORT: Omitted. - 

5. co?-MANr) AND STGNAL: Omitted. -- 

APPE!!IX 

l- Physical Characteristics of Y70Al 115 pound HD persistent 
gas bomb. 

2- Physical Characteristics of Xustard (HD). 

, 
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APPENDIX 1 (Physical1 Characteristics of M70Al 115 Pound HD Persistent 
Gas Bo&)‘to ANNEX C (Haterial Subject to the Exhumation Project) to 
Opm 2-80 (Chemical Blmurial Ground Exhumation Plan) 

5 

1. Nomenclature: IY7fiAl 115 pound HD persistent gas bomb. 

2. Filling: 27.0 kg HD (Blister Agent). 

3. Dimens ions : 5:L 11’2 inch long; 8 3/32 inch diameter; ,224 inches 
skin thickness. 

4. Current Condi t :ion : 

a. The bombs that have previously been exhumed 
fin, fuze or’burster. The bombs are badly corroded 
conditions: 

are without a tail 
and in one of two 

(1) Drained of mustard agent but contaminated hardware. 

(2) Filled with deteriorated agent of less than 30 percent 
strength. 

, 

b. From a detailed literature search it has been determined that the 
bombs were shipped without fuzes and without burstera. For this reason the 

.,I .,,. 

primary operational steps were established in accordance with this assumption. 
Contingency plans based on standard EOD procedures are available for ;rny 
Item not buried in accordance with the recognized assumptions. 

, 
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APPENDIX 2 (Physical Characteristics of.Mustard (HD)‘) to AMEX C 
(F:aterial Subject to the Exhumation Project) to OPLhY 2-80 (Chemical 
Burial Ground Exhuzmation Plan) 

1. Fluscard is a persistent and powerful b-lister agent. Both liquid 
and vapor cause intense inflammation whfch may blistnr the skin or 
mucous aernbranr with which they come in contact. p!ustard acts as a 
cell poison on all tissue surfaces contacted. The first symptoms of 
mustard poisoning usually appear within four to six hours. The higher 
the concentration, the shorter the interval of time between the exposure 
to the agent and the first symptoms. Exposure results in conjunctivitis 
(lnf lamnat ion of t.he eyes) ; erythema (redness of the skin) which may be 
followed by blistering or ulceration: and inflammation of the nose, 
throat, trachea, bronchi or lung tissue. 

2. Physical Properties: 

a. Chemical name’: 2.2’ dichloto-diethylsuffide 

b. Chemical fora,ula: (ClC?l2CH2) 2s 

c . Holecular weight : 159.08 

d. Vapor density (air - 1 .O) : 5.4 

c. Liquid density at 20°C: 1.27 gm/cc 

f. Freezing point: 14.5Oc 

g* Boiling point.: 202.8oC 

h. Vapor pressure at 20°C: 0.072 mm Hg 

i. Vulatliity : 6.13 mg/m3 at 2OoC 

1. Odor: Carl ic 

, 
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ANNEX D (Operations Coordination Center) to OPLAN 2-81) (Chemical Burial 
Ground Exhumation Plain) 

1. SITUATION : See basic plan. 

2. MISSION: To est,ablish an Operation Control Center <OCC) at 
NAVWPNSUPPCEN Crane to coordinate operations that support EOD Croup 11 
personnel involved I:? exhuming, inspecting , preparing and packing 
material dutlincd in Annex C. The Cent&r will, in addition, control 
the use of back-up forces at the request of the (OK) in case of a 
Chemical Accident/Incident (CA1 ) as outlined in Annex H and coordinate 
operations wl th NAVS EASYSCOM for fnf onaa t ion purposes. 

3. EXECUTION : 

a. Concept of Operations: 

(1) The OCC 4.11 be established at NAVWPNSUPPCEN Crane, Building 8, 
vhich is currently the Safety Department. 

(2) The OCC will serve as the communication hub for all activity 
during the operational phases of the project. 

(3) The OCC will be capable of communicating with all key 
personnel outlined in Annex B by either radio or land line or both. 

(4) In the event of a CA1 , key personnel will be a.ble to 
assemble at the CCC for consultation/action within ten minutes after the 

e alert. 

b. Activation and Operation: . 

(1) Tltr CICC will b6z activated ior rourine operaLion on L-Day 
and manned in the fc llowing manner: 

(a) Center Safety Monitor twsc-04 

(b) Support Liaison Nwsc-09 

(c) I:iel.d Safety Monitor NSWC Dahlgr en 

(d) Environmental Monitor OESO Indian Head 

, 
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AXSEX D (Operations Coot&nation Center)., Co OPLAN 2-80 (Chemical Burial 
Ground Exhumation Plan) 

(2) Upon not:Lfication of a CA1 the following additional man- 
ning will be accompl:Ished within ten minutes; 

(a) Commanding Officer, NAVWNSUPPCEN Crane or Executive 
Officer (CO discretion). 

(b) Publ:Lc Affairs Officer NWSC-01 . 

(c) Dia:;ter Preparedness Officer N'WSC-09D 

'(d) Security Officer NWSC-10 

(3) The OCC will be deactivated when the main exhumation effort 
by EOD Group II personnel is complete. 

(4) The N,~1VWNSUPPCEN Crane OCC Commander will submit an after 
action report to GOMNAVSEASYSCOM within 10 working days after EOD Croup II 
personnel have depar:ed NAVWPNSUPPCEN Crane. The report will include an 
operational summary. 

rI 
6. SERVICE SUPPORT: 

a. Administration: 

(1) All information that might be released to the news media 
* will be approved by the NAVWPNSUPPCEN Crane OCC Commander. 

(2) The NAW?NSUPPCEN Crane OCC Commander will insure that SOPS 
for all personnel assigned responsibilities within the OCC are publish&d 
covering ail functional areas of responsibility. 

\, 

5. co?l?lmD : 

a. The OIC will have responsibility for normal operations at 
NAVWNSUPPCEZI Crane ,dithin the hotline area. The OCC Commander 
will have responsibility for normal operations in all areas outside the 
hotline area. 

b. Upon activation, NXWiTNSUPCEN Crane will establish both telephonic 
and message communication with CONYAVSP;ASYSCO>I. 

c. Command responsibility during a CA1 will be as outlined in Annex H. 

6. SIC::AL: --- Primary communication betwcan the flclcl units and the OCC will 
be by radio. Radio cmcrGcncy communication botwclxn OCC key personnel 
outlinu in Anncx B will be by landlinc. 
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mm E (Operation) to Operation Plan 2-80 (Chemical Burial Ground 
Eihuma t ion’ Plan) . 

. 
1. SITUATION. See ttasic plan. 

2. YISSIOY : L-2 In accclrdance with guidance from NAUSEA. the overall mission 
is to exhume the burj.4 munit ions, clean/prepare the itrtms for storage, 
and relocate them to a designated magazine. The tlltimate goal is, to 
transfer t-he munitiorl to the Any for disposal. 

3. EXECUTION: 

a. Concept o!Oykerations. Each operation will have an on-site 
commander and safety personnel available to assist as required. The 
two-man buddy system will be in effect during all chemical operations. 
Indoctrination and procedural run-through, as well as operational safety 
checks, will be accomplished prior to each operation. The safety equip- 
ment will be checked each day. This will include, but not be lim:itcd to 
the following: Personal safety gear, general health of the operators, 
equipment and decontz~mination (decon) materials, as well as all neces- 
sary support for that day’s operation and emergency shutdown. 

(1) Personnel. safety gear required each day will be as follows: 

(a) Covel*alls. 

(b) Boots. 

(c) G:Lovc!s (rubber) 

(d) Apron, M-3 suit or EtODTEPS 

(e) Hood, 

(f) Two I:owels. 

NOTE : Protective masks will be issued to each individual at the start 
of the operation and will be his responsibility until completion of 
the operation. 

. 

23 FN? CFFKIAL USE 0:;LY 
,’ 

-- 



U3E.Y E (Operation) to Operation Plan 2-80 (Chemical Burial Ground 
Exhumation Plan) 

(2) The follcwing will be required each week: --. 

(a) Medical check. 

(b) New canistet 

(c) Work assignment. 

(d) Prog?ess and Operation update report to the Commanding 
Officer. 

(e) Clean-up and equipment maintenance. 

(3) Levels of Protection: 

(a) Equjpaent Operators: 

1. Boots. 

2; Cloves. 

7 2 Hcod. 

4 CcNveralls. -- 

;i M-9 mask. 

!i M(lDTEP suit as appropriate. 

02, ’ !~aft::y/Decontamlnation/?Icdi:cl Pcrsonncl: 

.!, Gloves. 

-2 Boots. 

,2 C13veralls. 

4 Hoods. 

2 H-9/N-17 mask. 

2 Apron. 

:: 
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AN:;EX E (Oprration) to Operation Plan 2 -89 (Chemical But la1 Ground 
Exhumation Plan) 

(c) Operational Personnel (including detoxification (detox) 
operation): 

J H-3 suit/MODTEP. 

1, Cloves. 

2, Boots. 

4. Coveralls. 

2SUnde~ear (long johns) 

J-H-9 mask or airpack. 

b. Responsibilities: -- 

(1) Commainder NAWPNSUPPCEN Crane - responsible for overall 
conduct of the operation and any change to the approved OPLAN. 

(2) NAVSUR~~PNCEN Dahlgren and EOD Facility will provide on-site 
technical engineerirg assistance and chemical safety operational instructions. 

(3) Commander EOD Croup IX will be the operations OIC for this 
operation. He ~$11 assure the following: 

(a) That. all personnel involved in the operation that day 
are logged in and mt!dically acceptable to perform the task. 

NOTE : Disqualification of personnel will be by qualified medical 
personnel or, as required, by the safety people - Example of problem 
areas: (1) cuts, n:.cks, and open wounds, (2) dermatitis or allergies, 
(3) colds or bronch..al problems, (4) others JJ expressed or required 
by the OIC/mcdical officer such as kidney, liver, emotlonal disorders, etc. 

(b) ‘fhal: a team leader is designated for each dperai’ibnal 
team who will also serve as the field leader .and safety operational 
person. 

of an cpIcrccI(IcC1 ” 
roller adherence to the Opcmtional Plan and in cast 

‘L ’ *’ l ‘. ) iu:jure that proper decon procedures Or detox operations 
take place wtithout fjclav. Render safe condition mulst be assured prior 
to cxh day’s close-out. 

l!SE 9P!LY 
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,Q#EX E (OperatIm) to Operation Plan 2-80 (Chcnical Burial C,round 
Exhumation Plan) 

(d) That detox and decon materials (ltq,utd and/or solid) are 
disposed of in an acceptable manner. (Required pH swill be 6.8 to 7.2.) 

(e) F’roper interface between operations to eliminate excess 
waste and also control solid and or liquid discharge from the operation. 

(f) That a proper daily log be kept and that a dally sequence 
of events Is outlined. 

(g) That weather reports are obtained twice daily to assure 
proper weather patterns and conditions exist for the continuance of 
the chemical operations. 

(4) The Safcmty Technical Team will: (NSWC Dahlgren and EOD Facility) 

(a) Asstre that all equipment and auxiliary materials and/or 
systems are operaticmal. 

(b) Control movement of equipment, personnel and material 
entering or leaving the site. 

” (c) Assure that proper detox is prior to moving any suspected 
contaminated materials out of the “hot-operational area.” 

. 
(d) Assure that all deconned or detoxed material is properly 

labeled and placed j.n the prearranged drop area for final disposition. 

(e) Assure that detox and decon materials (liquid and/or 
solid are disposed of In an acceptable manner, (Required pH will be 
6.8 to 7.2.) 

(f) Assure proper interface between operations to eliminate 
excess waste and also control solid and or liquid discharge from the 
operation. 

(g) Keep a daily log and insure that a daily sequence of 
events 1.s outlined.. 

(h) Obtain weather reports twice daily to assure proper 
wcathcr pntterns and conditions exist for the continuance of the chemical 
operations. 

(5) The ‘Team Leader who will work dircctl; for EOD Crcup IL 
will assure that: 

. (a) All equipment and auxiliary materials and/or systems are 
opcrat ional. 
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&\TEX E (Operation) to Operations Plan 2-80 (Chemical Burlal Ground 
Exhuma t ion Plan) 

(b) Yoverlent of equipment, personnel and material entering 
or leaving the site :.s controlled. 

(c) Proper detox is accomplished prior to moving any suspected 
contaminated materia:ls out of the “hot-operational area .” 

(d) A.11 tieconned or detoxed material is properly labeled and 
placed in the preartilnged drop area for final dispos’ition. 

(e) Deeto:< and decon materials (liquid antd/or solid) are 
disposed of in an acc:eptable manner. (Required pH will be 6.9 to 7.2.) 

(f) P-roper interface between operations to eliminate excess 
waste and also control solid and/or liquid discharge! from the operation. 

(6) NAVWNSU'?PCEN Crane Safety Llaision Officer will be appointed 
by CDR NAVUPNSUPPCEN Crane and act as a liaison between the CDR and the 
operational area. HI: will assist the operational commander in all support 
areas between the Ce,nter and the site. 

(7) EOD Grou:, II will provide operational supervision and addi- 
tional teams to augment the NAVWPNSUPPCEN Crane EOD Detachment. 

(8) Public Works NAVWPNSUPPCEN Crane will provide equipment as 
required through coordination with NAVSURFWPNCEN Dahlgren and COMEODGRU II. 
This equipment will be in excellent working conditions and receive 
priority cf maintenance during the operation to insure only the best 
equl’pment is used. 

C. !!zthodoloE: 

(1) Safety Leader/OIC/Team will go through the checkout procedures 
prior to the operation. 

(3) Once equipment and personnel are certified, the operation 
will proceed in the following manner: 

(a) P, personnel decontamination station will be established 
and equipped as f'ollows:. 

jL One pound of HTH per 12 gallons water and .2S pounds 
of wetting agent per 12 gallons of water; _. _ , 

j; Brush with handle, 
. 

.I! SFlongcs, 

4 Rinse water, -- 

I! Undress arca. 



ANNEX E (Operation) to Operations Plan 2-80 (Chemical. Burial Ground 
Exhumation P kin) 

(b) A haredware decon station will be established and equipped 
as follows: 

1 Seven pounds of HTi-I and .3r) pound of wetting agent 
in 12 gallons of water, 

2 Brush with handles, 

1 Steam connections, 

3 Rir,se water, 

2 Extra IlTH 

5 Container for hardware. 

(c) Auxl:tiary equipment pre-positioned prior to beginninp, 
the actual operation will include but not be limited to the following: 

4 MeqIical emergency, 

2, Electrical generator on line, 

2. Steam generator on line, 

2. Water tank with pressure 40 pounds min.- 60 pounds 
maximum. The back-up team will be in coveralls with mask and gloves 
available at their side. 

NOTE : No one other than the backhoe operator, working team, and OIC/Safety 
person wiil be ailosred within 50 ft. of the actual hot area. The cletin area 
will be established and properly marked each day. 

(d) Comrlunication equipment will be checked prior to the start 
of the daily operat.Lon and will be for official use only. 

(e) ‘The work schedule for e;lch team wil.1 be rbtated in the 
following way : 3 hrs work/3 hrs stand-by and 1 hour dccon/2 hour rest 
period. This will continue 7 days a wcclk until project completion. 

c 

(f) Exhumation operations wfll be fnftlatcd from the far corner 
of the “suspected hot burial area” to tflc near corner. Equipment and 
materials will he prc-positioned each t’nc the operational site chanscs 
with the ,.xccption of the auxllinrv Kear/Lbquipr!Wnt which will remain ln 
the clcnn arca at all times. 

,.. 
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on) to Operations Plan 2-80 (Chemical Burial Ground 

Operation and Plan Procedure: . 

(1) On commaad of the OIC; the backhoe operator will begin the 
exhumation. Hc will dig down and scrape as he goes,, under direction of 
the OK. 

(2) At the csmmand of the OIC, the backhoe will stop, and the two 
chemical operators will descend into the hole. They, will probe for metal 
contact and once contact is made continue t-he digging with shovels. 

(3) Examination of the hardware will be accomplished; if not 
leaking it will be placed in the backhoe bucket; if leaking, itwill be 
overpacked (plastic bags - 6 mil) and then lifted from the hole in the 
same manner. 

NOTE : At the discretion of the OIC, each munition and/or hardware will 
be processed in this manner, and each hole emptied before proceeding to 
the next hole. 

(4) Detox Vat - Each item of ammunition or hardware will be 
inspected as to its integrity; if in the judgment of the on-scene 
commander the condition is such that the safety of individuals handling 
the material would be adversely affected by further handling, the item 
will be de toxed and deconned. The provisions set forth in Army Publication 
AR 75-15 will be strictly observed during this phase. Xf detoxificatioti 
is required, the following steps will be followed: 

(a) Hardware will be steamed rind detoxed by placing :Lt into 
the vat for at least four hours. 

(b) ProFler pH levels will be maintained in the detox vat 
throughout the operblcion by adding HGii solution as necessary. 

(c) Each excavation will be sprayed with a weak bleach and 
soap solution pr:ior to ending dally operations. 

(d) !Should emergency stoppage bc necessary everything must 
be secured, depending on the type of the emcrgcncy ,- at no time will 
the area be left without surveillance to eliminate intruders. 

(5) Disposa:l/Dfspositon of Materials. . The disposal of agent 
will be done in the “hot area” via the detox vat. ‘Deconned and detoxcd 
liquid residue will be returned to the excavated hole. The residual 
hardware, If scrviclzablc, will be ovcrpackcd. However, if damaged, badly 
corroded, or wcrlls ,lrc weak, the ammunition will be detoxcd and deconncd. 
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ANNEX E (Operation) to Operations Plan 2-80 (Chemical Burial Ground 
Exhumation Plan) 

.- 

(6) Emergency Procedures : 

(a) Hot-area personnel will be dcconned before leaving the 
contaminated section, 

- 
(b) Once properly dcconned, first aid wi.11 be administered in 

the cold area. The :,njured. person can then be trans#ferred to the dispensary. 

(c) F,fre: All areas will be evacuated, “hot line”/hot area 
personnel will m~~tlown-wind from clean area, and dlecon themselves 
prior to going to the clean area. At no time will untrained personnel 
be allowed inside the hot area - fire fighters will be required to use 
air-type self-breath:ing apparatus to fight fires in this area. ;j 

(d) Elec:rical storm --P P - All operations will be stopped and the 
area secured during electrical storms. 

(e) Weather conditions above 80°F and below 32OF will. be con- 
sidered unacceptable for exacuation; however, detox/decon procedure may 
be done. 

c 

(f) If serviceable items are found, they will be isolated from I*‘~’ 
the other items and handled separately. If the material/item contains 
explosives such as a fuse and/or burster the applicable EOD procedures 
will be followed. These are specified step by step in the operations SOP. 
However, as a minimun these items will be isolated and handled separately. 

(g) Any unusual or unexpected items uncovered will also be 
set aside and treated in accordance with applicable EOD procedures. 

NOTE : In accordance with TM3-400 May 57 pg 27, para 300 - “the Ml0 
burster (which is used in the M70 series bomb) is shipped separatelv 
from the bomb.” In Advanced Fuse 6 Explosive Ordnance Bulletin 85 of 
1 Jun 44, pg 17 s.tates that the M70 could be filled with lewisite, 
white phosphorus or gelled gas. Appropriate safety precautions for 
these possibilities will be taken. 

4. SERVICE SUPPORT : - 

a. Billetfn~; - NAVWPNSUPPCEN Crane will billet all personnel involved 
with this pro j ect . Each organization will notify NAVVPNSL'PPCEN Crane at 
least 30 days prior to execution with the number of pcop.le who will be 
temporarily housed t+y Crane. 

b. ?!cdical :;uplbort will be provided by NAVWPNSUPPCEN Crane in 
nccordancc q;i th .\nnc!x I. 

'KOTE: The major hn;:ard is HD, howtDver , medical personnel will be capable 
of hand1 iny, any chcrIlca1 warfare m.-itcrial occidcbnt . 
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~WM E (Operation) to Operations Plan Z-80 (Chemical Burial Ground, 
Exhumac ion Plan:1 

c. Public tlotks - provided by NAWPNSUPPCEN Crane Fublir I;orks 
Officer through his liaison. All cquipncnt uill be checked prior to issue 
to insure conple tcness and operobil i tp. It will be PW responsibility to 
transpurt the item from post to the operational area and also remove 
inoperable equipment from that area back to the post. 

d. Photographic support to document this operation on film will be 
provided by the EOD Facility. 

e. Liquid axvgen and liquid nitrogen will have to be procured 
several times during the operation. NAVWPNSUPPCEN Crane will 
coordinate this with a commercial source at government expense or any 
government location. 

5. COVXAFD AND SIGV.4L: -m 

a. Communications will be established by the Crane Safety Office 
between the post anjd the operational area. These will be by radio and 
a back-up system. 

b. Communications within the area will be provided by the opera:ional 
EOD teams. 

c. The Commandlzr NAWPNSUPPCEN Crane is the overall supervisor of - 
this operation. 

d. The Commander EOD Group II will bc the operations OIC in the 
field. 

c 
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AWEX F - (Security) to Operation Plan 2-80 (Chemical Burial Ground 
Exhumation Plan) 

1. SITUATION : See basic plan. 

2. HISsIm: To provide physical security and police support to 
Operation Plan 2-80 (OPLAH 2-80) Chemical Burial Ground Exhumation Plan. 

3. EXECUTION : 

a. Concept of Operation: The entire project will be accomplished 
within an area of approximately two square miles. Security will consist 
of perimeter guards acid vehicle control points. 

b. Responsibility: 

(1) The responsibility for security during the project rests 
with the NAVWNSUP’PCEIJ Crane Security Department and the OCC Commanding 
Officer. 

(2) The subject operational security forces will, as a minimum, 
consist of one, two-man Security Surveillance Team (SST); one, two-man 
Security Alert Team (SAT); one, three-man Security Beck-up Alert Force 
(BAF); and one, ten-loan Reserve Force (RF). 

(3) The Cuarc’. Force will have a security clearance commensurate 
with the security clzsslfication of the material being guarded. 

p.. 

c. Security Force Requirements: 

(1) Security Surveillance Team (SST) - a two-man team will 
provide continuous surveillance of the operating aron. The SST will 
control access to thlz primary operations area and will observe opera- 
tions within the hotline area coming no closer than 100 feat of the 
designated hotline. 

(2) Security Alert Team (SAT) - A team of at least two pcrsors 
which can assist the SST or other security forces and must be able to 
react to any on -site emergency within five minutes of notification. 

(3) Back-up Alert Force (BAF) - A team of at least three 
persons in addit:lon to the SAT, equipped and trained to reinforce 
the SAT and be positioned to assist the SST at any on-site emergency 
within 10 minutes 01’ notification. 

----- .._ _ . 
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\ ANNEX F - (Security) co Operation Plan 2-80 (Chemical Burial Ground 
Exhumation‘ Plan) 

1 

(4) ReseIye Force (RF) - A team of at least ten persons in 
addition to the SAT or BAF, rqui,lped and trained to respond on-site 
within thirty minutcss of notification. The team will be made up of 
Security guard perscsnnel normaily assigned other posts. 

4. SERVICE SUP?C)RT: 

a. Administration: See basic plan. 

b. Individual Equipment: Security Reaction Forces (SST, SAT, 
BAF, RF) will be equipped as follows: 

(1) Duty uniform. 

(2) Helmet and liner. 

(3) Canteen (water filled) . 

(4) Protective mask (M17, equivalent) (carried in mask carrier 
for immediate donning). 

(5) Flak jacket. 

(6j Radio. 

(7) ?t13 %econtaminatlon and reimprcgnation kit, standard first 
aid pouch. 

(8) N14 rlf le (or equivalent) - in addition to indlvlduall 
sidealms. 

(9) 120 rounds (6 magazines) Ml4 ammunition, 17 rounds for 
sidearms. 

C. Where pos,sib le. security pcrsonncl selected will have chemical 
secori ty experience. Uhere this 1s not possible, specific. trafnfnc in 
chemical cncrgcncy procedures will be conplcC~‘d prior to the operation 
(designated EOD personnel may be utilized to give this training)., 

5. COZE’WW AND St ICIXXL : -- 

a. Command: The NALIJPNSCPPCES Cranck OCC Is responsible for sccurfty 
for the cntirc operation. . 

b. Signal: Each Security Team mrnbcbr will have a portable radio. 
At a minimun, each team will be provldcd with radio conmunicat ion 
-capabi 11 ty . 
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ANNEX F - (Security) to Operation Plan 2-80 (Chcnlcal Burial Ground 
Exhumation Plan) 

C. Equipment: Additional vehicles may bc required. Public \!orks 
will provide addltlonal vehicles as determined necessary by the Security 
Department. 

NOTE : Post operac.ion security will be in accordance with previously 
established plans for the burial ground and Building 1403. The degree 
of security required after the operation will be dependent on the condition 
of the material exhumed. In no case is it anticipated that the dcgrcc of 
security will be grezlter than that required prior to the exhumaci.on effort. 

c 



ANNEX c (Safety) I:O Operation Plan 2-80 (Burial Ground Exhumation 

Project) 
-I 

1. SITUATION. See basic plan. 

2. MISSION: When directed NAVWPNSUPPCEN departments will support 
EOD Croup 11 personnel, NAVSURFWPNCEN Dahlgren personnel and OESO, 
Indian Head personnel to exhume, inspect/clean/preoare and con- 
tainerize chcmica.L munition items (1) buried in a previously estab- 
lished burfal sit{? and (2) previously’ exhumed and, currently stored 
in a magazine.. The project is to be conducted in a manner which 
preclud’es chemica.L exposure, affords maximum safety to personnel 
and property and ldhich conforms to the Intent of Public Law 91-441. 

3. EXECUTION : Operations will be conducted in alccordance with the 
Operation Plan (Annex E). All departments and agencies involved 
in the operation ,&ll be covered by plans/procedures in sufficient 
detail to bring about a smooth and well coordinated operation, 
Due to the recent involvement of the Center in Operation SETCCIN 11, 
a number of department personnel are currently trained for opeta- 
tions such as the one outlined In this plan. In addition, train- 
ing of new participants from each department as well as refresher 
training of previous participants will be conducted prior to the 
actual operation. Emergency procedures for all occurrences pre- 
viously identified peculiar to this operation will be followed 
as described in Annex H. The following general safety measures 
will be observed during all phases ot the operation: 

a. A Standard Operating Procedure (SOP) wil:L be prepared in 
advance for al.1 steps of the operation including site preparation, 
exhumation, mater ial inspection/cleaning/preparation, packaging, 
transPorcatlon, =tnrage and site rnclamation. 

b. A site szlfety team made up of representatives of NAVSURFKP!TCEN 
Dahlgren will monitor work within the hotline armea. Technical input 
by the team will be utilized in the decision-making process for 
emergency act ,Fon:i . 

c. A safety team made up of the Safety Director and a tcch- 
nical representa’:ive will coordinate the efforts OF the NAVWNSUPPCEN 
departments assigned to support the operation in the following 
spccif ic manner: 

(1)Insure that each department is aware of, understands ancl is 
able to complete its part of the mowmcnt plan’. 

(2) Insure that adequate protective equipment is avnllablc to 
L each individual involved and that cactr individual is adcquatcly tr;lincd 

in its USC prior to cxccution of the plan. FOR OFFICIAL USE GflLY 
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C ANNEX G iSafety) to Operation Plan 2-80 (Burial Ground Exhumation project) 
. 

(3) Will continuously monitor all phases of the opcratlon to 
verify compliance with previously approved procedures. 

(4) Will coordinate the use of the previously trained disaster 
preparedness team utilized as a back-up force during the SETCON If 
operation. 

4. SERVICE SUPPORT-: The SETCON II operation has served as a training 
ground for the operation outlined by this document in the following 
support areas, all of which will be Involved again: 

a. Location of:’ and training/retraining of personnel with all 
required protective equipment. 

b. Orientation briefings of all personnel assigned with mustard 
agent information detail. levels established in accordance with their 
assigned tasks. 

c. Establishment of qualified instructors to carry out the various 
personnel training. 

c 

d. Provision of the approved type and number of support vehicles 
including decontamination, fire, medical and security, as well as two 
coordinating monitoring units. for the various operational phases as 
described by Annex E. The security support for the operation is out- 
lined by Annex F, the medical support by Annex I and the fire and 
decontamination by Annex H. 

e. Provision of M17Al masks and protective clothing to support 
personnel., This equipment is available from stock hleld in readiness by 
a disaster control. organization. 

f. Provision of emergency decontamina t Ion Center equipment for 
personnel as well as a means to handle and control emergency situations 
Including decontamination of materials, vehicles, land areas, etc., 
utilizing EOD Group I:1 personnel backed up by a previously-trained 
Disaster Preparedness Team. 

8. ~O?fNWD ANil !;lCNAL: Omit ted. -- 

-.. I,. 
l 

. 
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ANT4E.X H (Chemlc.al Accident/Incident Control) to 0,peration Plan 2-80 
(Burial Ground Exhumation Project) F.‘, ” 1’ ’ . . . . _‘_ - 

- 
1. SITUATION : Se!e basic plan. 

2. HISSION : To rlrovide Chemical Accident/Incident Control (CAIC) 
response to any accident or incident which occurs during any part 
of the Operations Plan, Annex E. -,.. - ,.... _“. . 

3. EXECUTION : ” 

a. Concept of Operation: 

(1) Sa,feguards and procedures outlined by the OPUUJ are 
designed to prevent a Chemical Accident/Incident (CAI) from occurring; 
however, if a CA1 does occur, immediate action wl.ll’.be taken.,ta. save ; 

, 

. life, preserve he,alth, and protect property. Thebe emergency’:requCre- 
ments and procedures will be henceforth known ;Bs a plan:of:Chemicnl-. - 
Accident/Incident Control (CAIC). :. 7; :;. / , .- I- I L..cT:;&.. 

i 

“‘*“- \ 

(2) CAIC planning by NAVWPNSUPPCEN Crane will be primarily 
for all operational phases Involved with the exhumation project: out- 
lined in Annex E. (. . ..-... .v .- ., _ . . . . 

b. Operational Requirements: 

(1) Primary CAIC response will be with on-site EOP forces 
utilizing equipment supplied by NAVW’NSUPPCEN Crane for specific 
situations. 

(2) Back-up on-call emergency CAIC forces will include 
security, fire-f!.ghting and medical teams as outlined by Annexes F, 
G and 1. 

(3) Back--up on-call emergency decontamination forces will 
be provided as a function of the previously-trained Disaster Pre- 
paredness Teams. . . 

c. Responsil)ilities: 

(1) Prtiary CAIC Response - During all phases of the 
operation, the on-scene EOD Croup IT Commander will be rcsponsiblt> 
for initial emergency action in the event of a C*lI. Immcdlate 
action vi11 be taken by the on-site EOL) Group II. Team. Func t. ions 
will include assessing the slcuation, isolclting the incident and 
making an inltiol attempt to recover ‘from thc*si.tuatton. Dct:ails on 
EOD Group II’s emergency procedures are attach4 as Appcn3i.u 1. 
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’ ANNEX H (Chemical Accident/Incident Control) to Operations Plan 2-80 

- : (Burial Ground E,xhulmatlon Project) 

. 

(2) Back.-up response to CA1 occurring at the site will be 
coordinated by the OCC utilizing the back-up forces (Security, Fire- 

, . fighting, Medical and Decontamination). 

4. SERVICE SUPPORT : -. 
. 

. 
a. Vehicular and equipment support requirements for emergency 

response forces will be furnished by NAWPNSUPPCEN Crane as required, 

b- . Medical suF#port will be as specified in Annex I to this plan. 

c. Funding suPport will be -specified in Annex K to this plan. 

5. COMMAND AND SIGNAL: -m 

a. Chemical Accident/Incident (CAI) required accident reporting 
of an Incident will. be the responsibility of the NAVWPNSUPPCEN Crane OCC. 

b. CA1 coumunJ.catlons in accordance with Annex D. 
r”z”‘,, 

. 

i 

. , 

c 
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AppENDIX 1 (Chemical Hazard Ovcrlav) to Annex H (Chemical Accident/ 
Incldcnt Control.) to Operations Plan 2-W (Chemical Burial Ground 
Exhumation Project) 

1. This appendi.x provides detailed figures for a contamination hazard 
overlay for the NAVWNSUPPCEN Crane operation. 

2. The high (worst case) and low (best case) parameters are given so 
any situation ca.obe tailored to meet local conditions. 

3. FR 9-15, EOD unit operations, is the basic reference and the follow- 
ing tables and figures were used: Table 4-1, page 4-16 and Figure 4-3, 
page 4-17. The ttcal amount of HD contained in a functional H70A1, 
llS-pound bomb is 27.2 Kg or 59.84 pounds (rounded to 60 pounds). From 
previous experience with munitions that have been buried for prolonged 
periods, the HD deteriorates and less than 60 pounds is normally found. 
However, the worst case is 60 pounds. 

4. Using 61J pounds as the source strength and 25 mg-mFn/m3 as standard 
HD dosage (Table: 4-l) and 10 mph as windspeed, the following figures 
were calculated from Figure 4-3: 

Maximum Dowrwind Distance Temperature Gradient 

2230 meters Inversion +3O I(worst case) 

610 meters Neutral 

130 meters Lapse -3’ (best case) 

5. However, since these munitions have no bursters, the release of 
agent vapor wouI.d be minimal since the HD has very low volatility. 
Since the operat:ion will be done during daylight hours during which 
a mild lapse condition normally prevails, recommend a figure of 
600 meters be usted as the downwind distance. This can be adjusl,ed 
depending of conditions. Figure 6 illustrates the 600 meter 2011~ with 
respect to the surrounding area. 

1 
. . _ 
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t 
ANNEX I (Medical) to Operation Plan 2-80 (Chemical Burial Ground 
Exhumat Ion Plan) 

1. SITUATION: See basic plan. 

2. ORGANIZATI(E: 

a. MedicaIl Troops: Naval Dispensary, Naval Weapons Support 
Center, Crane, Indiana. 

b. At tachmenl: of Medical Troops: Explosive Ordnance Disposal 
personnel. 

3. MrssIbY: NAVIJPNSUPPCEN Medical Department will provide medical 
support during thtz planning for, and conduct of, operations involving 
exhumation of Icherlical munition items from the chemical burial ground, 

a. Provide hospital corpsmen on standby for the operations con- 
due ted. 

‘\ 

\ 

b. During thlr movement and transfer phases of the operation, 
provide hospital lzorpsmen on standby or in the f i.eld. as required, 
for direct medical support and for the CAIC/Disas;ter Emergency Team, 
and an ambulance ldith resuscitation equipment manned with a driver 
and two hospital corpsmen to give first aid treatment as requi.red. 

Incigkt 
Provide medical support In the event of a Chemical Acc:ident/ 

in accordance with reference (b) and Annex H. 

4 : EXECUTION : 

a. Concept of OperaLions: 

(1) The NhVL'PSSUPPCE21 Yedical Department will provide a 
physician who has received specialized training on chemical agent 
casualties at the U. S. Army Biomedical Laboratory and who has 
trained hospital corpsmen to support all phises of the operation with- 
in the confines af NAVKPNSUPPCEN Crane. 

(2) Hospitalization and treatment facilities are available 
at Ireland Army H.ospital, Fort Knox, Kentucky, in the event these 
facilities are rcsquired. 

. . . 
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i 
AX!WI I (?ledlcnl) to Operation Plan 2280 (Chemical Burial Ground 
Exhunat ion Plan) 

5. SERVICE SUPPORT: -. 

a. Supply: Necessary medical logistical support will he 
coordinated with the Medical Department, NAWPNSUPPCEN, .Crane, Indiana. 

- 

b. Personnel a#nd Training: i 

(1) The miriimum on-site medical support required during any 
phase of the operation is a team trained in first aid and emergency 
chemical agent casualty treatment, with an ambulan,cc and two trained 
aidmen nva.ilable for quick response to the operati,ons site. 

(2) Should a CAI occur, augmentation of meidical support: will 
be in accordance w:.th CAIC response guidelines to Annex 14. 

(3) All pjl;lses of the operation will be supported by a 
physician who has received specialized training for treatment of 
chemical agent Icasualties at the U. S. Army Bio-Medical Laboratory, 
Edgewood Arsenal, ‘lberdeen Proving Ground, ?iaryland, or equivalent 
training. 

(4) The tr,%ined physician(s) will insure adequate training 
in treatment and effects of the chemical agents ljtsted in Annex C for 
all medical personnel assigned responsibility to support this operztion. 

6. COM?fAND AS3 SI4ZNA.L : Communication will be maintained with the -- 
OCC as provided in Appendix D. 

. 

42 F3pI OFFICML USE OllLY 



ANNEX J - (Public Affzlirs) to Operation Plan 2-80 (Chemical Burial 
Ground Exhumation Plan) 

1. SITUATION: See b,%sic plan. 

2. MISSIOS: i&en directed to execute by the NAVWPNSUPPCEI1 Crane 
Commanding Officer, the Public Affairs Officer will provide information 
to the public. Information will basically be general in nature and will 
be released in the event of a CA1 resulting in personnel injury or 
threatening conditions to off-Center areas. 

2. EXECUTXOS: 

a. Concept oF>etations. The Public Affairs Office will provide 
information for officials and news releases/briefing,s for desingated 
media representatives as required. 

b. Response to Local Queries. Questions from the local media will 
be answered on a case-by-case basis as dictated by the situation. No 

“‘“1, 
statement of specific plans will be provided before the operation is 
executed. 

. 

i c. Documentation of Operations. Submit copies of all news/photo 
releases, response:0 significant queries, local press clippings, and 
an evaluation of local press public reaction to the operation to the 
NAVUPNSUPPCEN Crane OCC Commander for inclusion in the after action 
report to CO?%XVSEASYSCO?l. . 

4. I COWiGD AND SIGNAL. News releases will bc prepared and distributed -- 
only at the -direction of the NAWPNSUPPCEN Crane OCC Commanding Officer. 

. . _ , 

. 
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ANNEX K (Program, 13udg;et, and Funding Plan) LO Operation Plan 2-80 
(Chemical Burial Ground Exhumar ion Plan) - 

,I _ 
c 

1. SITUATIOY: See basic plan. 

2. NISSLOS : To provLde a cost estimate and cost reptorting procedures 
for execution of the chemical burial ground exhumation effort. 

3. EXECUTION: 

a. The following estimated costs and audit procedures are applicable 
in accordance with opczation requirements: 

(1) Site prepzlration by Public k’orks Department $ 5,000 
. . 

(2) Fabrication of support equipment 8,000 y 

(3) Support: Wterials 3,000 

(4) EOD Group II operational costs 42,000 

(5) KAVSURFWNXN Dahlgren support 20,000 

c 

(6) OESO Indiz, Head support 5,000 

(7) Site clean up and closing 5,000 

(8) Security 10,000 

(9) EOD Facility 5,000 

Basic Estimated Cost $103,000 

The above tot:11 is based on full execution of the plan with a’ 
minimum of werIcher delays. Because of weather uncertainties 
a 20 percent contingency factor for a prolonged execution phase 
is planned ,. 

ZO’C contingency 20,6r)P_ 

Total Estimated Cost 

b. Special accounting job orders will be established to-define 
each area of costs related to this plan.’ Final costs ~I.11 be submitted 
uithln 30 days aftc:r the operation has been completed. 
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ANNEX L (Environmental Assessment) to Operation Plan Z-80 (Chemical 
Burial Ground Exhumation Plan) 

1. INTRODUCTION. In an effort to protect the environment from possible 
future damage, restore the site to the original condition, and thereby 
enhance the environment, several items of ordnance will be excavated 
from a burial site and transported to a safe storage site. 

2. PROPOSED ACTION. This operation is being carried out to prevent a 
possible release of mustard agent at a iuture date by placing the munitions 
in a condition from which it can be safely demilitarized by normal procedures. 
Excavation will be only that required for ordnance ,removal and will effect 
a maximum area of' 0.01 hectares. The excavated earth will be checked for 
pH, adjusted if necessary, returned, and properly graded and seeded. This 
operation will be performed by military personnel entirely on military 
property and is c:onsidered a minor training exercise and thereby catcgori- 
tally excluded from further environmental scrutiny (federal, state, local 
NAV5ZNSUPPCEN Crane land use policies, pollution ab<atement programs or 
natural resources management). 

3. PROBhBtE MPACT OF THE PROPOSED ACTION ON THE EWIRO!JX?JT. 'The 
exhumation effort:, material preparation and land restoration minimizes 
any chance of sp:Lllzcge and chemical accident/incident control precludes 
any potential influence upon the environment. 

4. ALTERYATIVES. There are no acceptable alternatives to this action. 

5. ANY PROBABLEE'ERSE ENVIROWESTAL EFFECTS WHICH CA.%OT BE AVOIDEg 
SHOULD THE PROPO!SAL BE IXPLMENTED. Although there are no expected 
violations to the C:tcan Air Act or the FWCA, contingency plans have been 
made to negate any possible spillage of agent by decontaminating the area 
and.containing it until it has been safely neutralized. Because of the 
nature OC the chemical agent, air emissions during operations will be 
controlled within the hot line area. Controlled axcavarion will prevent 
any possible contamination of run-off water. 

6. TJJE RKLATTOSSHI:? BETWEEN LOCXL SHORT-TER?l USE 0" KIN'S EWTRO'SlE'iT . 
AKD THE ?!..\ISTESh~ XYD ESHASCEXENT OF LOX-TERY PtlOllUC’f IVITY . Sane. 

7. ANY IRREVERSIBLE ASD IRRETRIEVABLE CO??lITYE?ITS ,OF RESOURCES TIIAT WULD 
BE INVOLVLD IS TMEPROPOSED ACTIOX SHOULD IT BE I?W'LEHE!ITED. Nane. 

8. COSSIDE~TIOSS TlUT OFFSET THE ADVERSE E~~TROWENTAL EFFECTS. The -- 
site will be monitored through shallow ~11s for a period of three years. 
There is no adverse condition expeztcd and the land will be completely 
restored upon removal of the monit,*ring sites. Future land use is 
expected to bc as originally intended, scparatiori arcn for may,nxlncs and 
for militnry.usc only. 

./ 
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ANSm El (Area and Platcrlal Clean-up and CertiClcation) to Operations plan 
2-80 (Chemical Burial Ground) 

1. SXTUATIOS: See bzlsic plan. 

2. HISSIOS : To insure that the land area and materials utilized during 
the exhumation operat::on are decontaminated and properly certified in 
accordance with the l;ltest criteria available. 

3. EXECUTION_: 

a. General: Because mustard agent is extremely pcrsistent,it is 
not considered feasib.le to decontaminate the soil making up the primary 
burial ground area to the extent considered appropriate for release to 
private parties. ‘She approach to be taken will involve the following: 

(1) Analysis ‘>f surface and sub-surface water for agent and/or 
decontaminant. 

c 

(2) Surveillance of soil during the excavation effort for traces 
of agent. 

(3) Treatment of the excavation using decontaminant. 

(4) Decontamination of equipment/materials utilized during the 
operation. 

(5) Noni.torir,g of the surface and sub-surface water for a period 
of time after the pri.mary effort ha:: been completed. 

b. Specific acc;.on before the exhumation effort: 

(1) Surface water monitoring will be accomplished utilizing a 
perimeter slit trench located down hill from the burial ground. ’ 

(2) Sub-surf;rce water that would normally Elow through th,e rock 
strata will be monitored by sampling at an outcropping below the burial 
ground. 

(3) Three core samples will be taken along the north boundary and 
anal.yzed for the presence of a’gent and/or docontaminant. Soil samples 
obtained Juring core boring will be ‘placed In a five-gallon container for 
each site and the presence or obscnce of mustard detcrmincd by using ~15 or 
1418 kits ,lnd ?lS paper as appropriate. ?lonitoring will be qualitative only. 
The need for quantitative analysis is not foreseen. 

46 
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t 
MEX M (Area and Material Clean-up and Certification) to Operations Plan 
2-80 (Chemical Burial Ground Exhumation Plan) 

C. Detection arld decontamination during the exhumation effort: 

(1) Land: F’otentially Contaminated Area (PM) soil samples: 

(a) 1Jsirlg the five gallon method, collect samples of spoils 
at the end of r?ach cay and test for presence/absence of mustard using 
appropriate test meclia--M15/18 or.58 paper. Samples will also be taken of 
soils at the bottom of each pit. 

(b) Agent-contaminated soil will be dct’oxed and deconned 
using field procedures. A bleach solution l-5 percent in volume will be 
the decon material of choice (M-8 paper will be used as a field detector). 

(c) Seventy-two hours after detox/decon procedures, a sample 
of the soil will be analyzed for both residual contamination and excess 
decon materials. 

“’ “Z 

\ 

(d) The PCX will be properly marked on the “Center Maps” with 
procedures for futul:e use attached. 

(e) ‘If contamination Is excessive and field detox/decon is 
not acceptable, the soil base will be removed and placed In a bleach/soap 
solution for at lea!;t 72 hours and monitored prior to final disposition. 

(2) Hardl,Jar(z: 

(a) The level of agent contamination will be monitored by the 
use of the !I-8 p.ape’r and/or vapor tuhes. 

(b) LiqlJid/ 1 d s u geidecotiposed agent by-products will be treated 
as pure material. ,idequate detox procedures will be used at all times. 

NOTE : Agent detox lnacerial will be l-5 percent volume bleach and 
.03 percent hy weignt wetting agent. Dccon at water temperature over 
50°F will be required during actual operations. 

(c) Broken, damaged or unacceptable hardware, either due to 
corrosion, damaged. dalls, seal area, or any other major dcfcct which 
offers no assurances to its integrity, shall be rendered safe by proper 
dctox/decon procedures. 

(d) Suspected hardware will bc checked for wall thickness and 
other qucstionnblc areas. Final disposition wilL t:hen be discussed. 
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ANNEX H (Area and ?!atr!rial Clean-up and Certification) to Operations ql;ln 
2-80 (Chemical Burial Ground Exhumation Plan) 

c 

(e) Dispoz;itlon or disposal of parts, equipment and materials 
will be accomplished only af,tcr proper procedures and documcntntion are 
completed along with necessary Command approval. 

‘: i 

(3) Equipment: 
. - 

(a) Heavy-*duty and auxfliary eiuipment will be detoxcd and 
deconned at the end 01’ the operation. 

. . 

. NOTE : “Hot Equipment” will be rendered safe each day. 

(b) Porou:, materials will be considered ‘“hot” and expendable 
if used in or around the contaminated area. 

(c) Personal gear and safety equipment will be certified 
each week and rendered safe each day. Expendable equipment will be 
disposed of at the eni! of the operation; replacement costs will be 
charged to the operat:Lon. Daily changes of overalls, long johns, and 
other clothing, which come In direct contact with the skin, will be 
required. 

(d) No pelrsonally-owned safety gear or equipment will be 
allowed in or around :he operational area. 

d. Sj te restorat Lon: 

(1) The following actions will be performed once the exhumation 
effort has been ccr3pllzted: 

(a) At ea’:h excavation, prior to backfill., a floor of 6” . 
deep crushed rsck twill be place: over Lhe el,Lire ciu~)f hind extended up the 
sides. A section of perforated “Ornngehurg” pipe will be placed ltn the 
chanter and sl.loved to extend 2’ above grade. 

(b) The cxavation will be backfilled completely usin the 
material originally excavated leaving the mozi toring tube exposed,, 

e. After-operation monitoring (water only): 

(1) Comzncncing with backfill date, monitor each well at the 
following intervals: 

(a) 3 months. 

(b) 6 months. 

c 

. (c) 12 months. 

(d) 24 rnnnths. 

(c) 36 months. 48 IT! OFFICIIIL USE NLY 



ANNEX H (Area and ?tatelral Clean-up and Ccrtlflcation) to Operations Plan 
2-80 (Chemical Burial Ground Exhumation Plan) 

(2) Monitoring will cease at the end of 36 months, unless quali- 

tative analysis Indicates the presence of mustard. 111 that event, the 
monitoring period c:omrcnccs after decontamination procedures are affected 
through tne appropriate pel forated plpc -:ent. 

(3) Samples will be taken from each monitoring well, from the surface 
water weir box and at the outcropping north of the site. Samples will be 
taken according to the time schedule above. 

f. Certification--the following will apply: 

(1) Conditional certification of demilitarization upon site 
restoration. 

(2) Certification of demilitarization after the 36 month mustard- 
free monitoring periad. 

(3) Restr:icted to ‘DOD use only (for uninhabited spaces). 

4. SERVICE SUPPOlE: 

Technical se:nrices for monitoring and certification will be 
provyded by the Ordn,mce Environmental Support Office (OESO), Indian Head. 

b. Water sampling will be performed by NAWPNSUPPCEN Crane. 

5. CZWAXD AND SIGNAL: Not included. -- 

-. 
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FOROFFICIAL USE ONLY 
DEPARTMENT OF THE NAVY 

NAVAL SEA SYSTEMS COMMAND 
WASHINGTON 0 C 2036? 

rr4 REPLY RFFEA TC 

6412/WEC 
Ser 88 2 1 APR ?9’00 

From: Commander, Naval Sea Systems Command 
To: Commandiq Officer, Naval Weapons Support Center, Crane, In. - 

Subj: Chemical :3urial Ground Exhumation Project 

Ref: (a) NAVWPNSUPPCEN ltr 041-DLG:mwm 6460 of 18 April 1980 

1. Reference (a1 provided a detailed Operation Plan to exhume 
the chemical burial ground at NAVWPNSUPPCEM Crane in compliance 
with direction from the Department of Defense Explosive Safety 
Board (DDESB) . The plan includes inspection of any recovered 
items for safety, preparation for storage or detoxification as 
appropriate and transfer to the U. S. Army Technical Escort 
Unit for disposikion. 

2. The Operation Plan has beenreviewed and is approved for 
execution commencing about 1 September 1980. The necessary 
funding to accomplish the project will be provided by separate 
correspondence. I 



. 

DEPARTMENT OF THE NAVY 
FbR OFFICIAL USE OlVt'r 

r\jAVAt. SEA :;YBTEM8 C.OMhdANo 
WASHINGTON, 0.c. 20382 

w IIEPLY ICIER TO 

64121E/WEC 
Ser 205 ,-a 

” 

,. 

. . MAY 5 1980 

Frorr: Commander, Navel Se;; Systems Cmnd 
To: Distribution 

. 
Subj: Exhumation of Naval Weapons Support Center, Crane Chemical Burial Grounds . - 

Ref : (~1) NAVWPNSUPPCEN 1t.r 041-DLC: jak 6260 of 15 April 1980 (NOTAL) 

Encl: (1) Operation Plan ;!-80 (Chemical Burial Ground Exhumation Plan). 

1. With the assistance of cognizant parsonnel from each action oddreseee, 
- Naval W(lapons Support Centtar (NAVWPN8lPPCEN). Crane haa camplet(-d the Opmationa 

PIat; (OrLriN) to. exhume and demilitarize the old chemical burial. groundr at 
NAVUI’SSU?PCT;N. The purpose of thib letter ir to formally request addressees’ 
Ruppurt durfnl; the final. preparation ctagam aa well as the1 UCtuill exacut Len of 
the project. Assistance ia required II follows: 

a. For Naval Ordnance Station, Indian Head (Ordnance Environmental Support 
Office) - 

I 

c 

(1) Provide assistance during exhumation effort tab insure compliance 

\r 
to Lcrt if icntion requirements. 

. 
b. For Naval Surface Weapons Center, Dahlgrcn - 

(1) Provide design details to NAVWPNSUPPCEN Crane for proceasing and 
support equipment. 

(2) I’rovldc pcrl;onrrcl in tha field to act in Snf cty hdvirory Rola for 
EX~~WJ~VC Ordnoncc M8p0sd. (EOD) fOrCt8. 

C. For Navy Explos:ive Ordnance Disposal Facility, Tndi8n Head j 

(1) Develop Standard Operating Procedures (SOP) for EOD fojiee. 
(2) Insure EOD forces are properly trained for effort outfiiied. 
(3) Provide personnel in the field to act as Safety Observer for POD 

forces. 

2. NAVWPIGUPPCEN Crane uil.1 - 
c 

(1) Provide all requircfd support for EOD forces including equipment fabrication, 
wlcri;.l supply, ond emc*rgc!ncy forcca. 

(2) Provide Opcration~ Coordination Ce&ot* (WC) for axhrlmat9an effort, 

c 
(3) Coordinate use of ~11 requ&ed forces during all p;oject phases. 

, / 
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. Suhj : Exhumation of Naval Weapon8 Support Center, Crane Chanjcnl Burial Ground8 .L ‘j . 
1 . 

,-’ 

3. Addressees are requested to review cncloaure (1) for detejl.9 of respective 
responsibilities and utilize the Critical Event/Resource Plan of reference (a) 
for planning purposes. Funding for the operation will be provided by 
COKNAVSEA (SEA 642) 

. 
4. it is anticipated that the primary effort (Exhumation Phase) will commence . 
about 1 September 1980. 

. 1. c 

. 

Distribution: 

\ NAVORDSTA Indian Head (0E:SO) 

. 
R. A. !TURHER, JR. 

a By direction 

. 

\ NAVSIJRFWPNCEN Dahlgren (Mr. F. Sanchez) 
NAVEODFAC Indian Head 

!+i%beo: KSUPPCEN Crane (w/o encl) 
CHNAVMAT (MAT 046) (w/enc.l) 

. 
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OEPARTMENT OPTXE NAVY 
NAVAL SEA SYSTEMS COMMAND 

WASHINGTON, D.C. 20362 

IN REPLY REFE#l TO ““’ 

SEA 6412/W 
ser 204 
% 1 APk 1980 

. 

From: Commander, Naval Sea Systems Command 
To: Commander in Chie.f, U. S. Atlantic Fleet 

Subj: Exhumation of Na\ral Ucapons Support Center (!!bWPNSUPPCEN) Crane 
Chemical Burial Grounds 

Encl: (1) Operation Plan 2-80 (Chemical Burial Ground Exhumation Plan) 

1. In response to a Department of Defense Explosive Safety Board (DDESB) 
request to "Deniilitarizc:" a cheeical burial ground located at NAVWPNSUPPCEN 
Crane, a project for compliance Is being actively pursued. An Operations 
Plan (OPUN) provided as enclomurc (1) covering all phares of the project 
utilizes Explosive Ordnance Dieposal (EOD) personnel for the primary effort. 
The effort would involvlc 8 to 10 personnel for a periold of approximately 30 
days. 

2. Current plans call for the exhumation effort to be initiated about 
1 September 1980. It is requested that EOD Croup Two personnel be made 
available to support this effort during the planned time frame. Training 
in support of this effort will be conducted by NAVEODFAC Indian Head personnel. 

a. EOD Croup Two vi.11 2 required to: 
. . f. 

(1) Provide an On-Scene Commander (0%) for the project's field 
effort. 

(2) Provide personnel to conduct all "Hands On" operations during 
the exhumation efforts* 

(3) Provide primary chemical accident/incident control. 

3. Funding for the Group Two effort will bc provided by NAVSEA. informal 
liaison has been eflec:cd regarding this effort with COMEODGRU TWO who 
concurs with his Command's participation in the project. 

copy to: 
COHEDOGRU Two Ft. Story, VA 
NAVWPNSUPPCEN Crane, IN )&BM~ 
CINCLANTFLT (Code N332), Norfolk, VA 

c 
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DEPARTMENT OF THE NAVY 
COMMANDER NAVAL SURFACE FORCE 

UNITED STATES ATLANTIC FLEET 
NORFOLIC. VIRGINIA 23511 

6412 ‘I 
Ser N3251 .4913 

-i 3 MAY 198C 

From: Commander Naval Surface Force, U. S. Atlantic Fleet 
To: Commander Explosive Ordnance Group TWO 

Subj: Exhumation of Naval Weapons Support Center (NAVWPNSUPPCEN) Crane 
Chemical Burial Grounds 

Ref: (a) CINCLANTFLT ltr 6412/FFl-2/N332C ser 2891 of 5 May 1980 
(b) FONECON between LCDR Kochey/Staff COMNAVSURFLANT and LCDR Duignan/ 

Staff COMEODGRU TWO of 14 Hay 1980 

1. In accordance with reference (a) and as discussed in reference (b), request 
you take enclosure (1) of reference (a) for action. 

2. Direct liaison is authorized for coordination. 

copy to: 
CINCLANTFLT (N332) 
COMNAVSEASYSCOM 

R. 8. ROGERS 
A&stant Chief cf Staff 
(cpw::.-- -. J ‘- ,-! 

CO NAVWPRSLJPPCEN 

. - 
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EOO-M/W: jam 
6412-4835A/230 
24 September 1980 I 

i 

From: LCDR H. A. MURRAY', USN, 42006404041/1140 
To: Commanding Officer, Naval Weapons Support Center, Crane, Indiana 47522 

Subj: Chemical Burial Ground Exhumation 

Ref: (a) Operation Plan 2-80 (Chemical Burial Ground Exhumation Plan) 

Encl: 
II 
1 Chemical Elurial Ground Exhumatfon Daily Log Sumrrary 
2 Chemical Elurial Ground Exhumation Detirchment Personnel 

1. In accordance with reference (a), enclosures (1) and (2) are forwarded. 

7M.m 
M. A. MURRAY 



4835A/230 

c 
CHMICAL BURIAL GROUND EXHLMATION DAILY LOG SUMMARY 

Monday, 8 September 1980 - klvance team of LCOR Murray, LT Moxie, 
CtlO-3 Bartleson and TMI blilliams arrived NAVUPNSUPPCEN Cranie. Made messing 
and berthing arrangements. Assessed geographical layout of burial site and 
prepared site for the Forester 4022 Ferrus Locator Survey and buried object 
verification. Site prepared with area grids consisting of three foot center 
to center search lanes cros!iiing the narrow. 

Tuesday, 9 September 1980 - LCOR Murray and LTJG Barlow met with CAPT Hughes, 
Commanding Officer NAVWP?&lPPCEN Crane and Safety Department personnel to 
discuss Public Works support requirements for executing the Burial Ground 
Exhumation. Comnenced verification search of burlal site using a reference 
sketch completed by J. Hersey, NAVEOOFAC, of 8 March 1977 with the following 
results: 

Site "A" - 2 ft. of barlsed wire, cleared, no further contacts. 

Site "B" - Several small pfeces of barbed wire, cleared, no other contacts. 

Site "C" - One Thorium Canister, cleared, no other contacts. 

Site 5 - Good strong contact at 2.5 ft. Labeled as dig site. 

Site 6 - Good strong contact at 2.4 ft. hbeled as dig site. 

f 
Remainder of Detachment arrived from EOD Group TWO, Ft. Story, VA. 

k.. Wednesday, 10 September 1980 - All personnel received I.D. Badges from 
Security. Continued finTrite preparation. Completed verification survey 
with Forester Locator 4022 with the following results: 

Site 7 - 8 ft. diameter site cluttered with Thorium Canisters. New 
positions labeled as El and 82 will be dug at the same time. Average depth of 
contacts 20 inches. 

Site 9 - Entire area cluttered with barbed wire. Unable to completely 
clear all the wire. No significant contacts. 

Site 10 - Good contact at 2.4 ft. Dig site. 

Site 11 - Good contact at 2.4 ft. Dig site. 

Site I33 - New contact iIt 4 ft. Dig site; 

Site 13 - Good contact at 3.2 ft. Dig site. 

Site 14 - Good contact at 4.8 ft. Dig site. 

Site 15 - Good contact at 4.0 ft. OIg site. 

Site 16 - No significant contacts. 
.,, 

c 

. 

Submitted a new Burial Ground verification sketch to the Safety Department. 

Enclosure (1) 
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,. * Thursday, 11 September 1980 - Continued final site preparations. 
Cryogenerators arrived. Number 1 Cryogenerator tested and on line. Modtemp \I 

c. 
suits cleared and transferred to burial site. All personnel were briefed.by a 
NAVWPNSUPPCEN Crane doctor and Industrial Hygienist on Mustard HD Agent. 

Friday, 12 September 1980 - Number 2 Cryogenerator on line. Final blueprint 
of burial plots submittefi to Safety for the record. Final modifications to 
Decon Vat and "A" frame completed. Hotllne completed. All communications 
checked O.K. 

Saturday, 13 September 1980 - All Modtemp back packs charged. Final staging 

of all support equipment completed. Full dress rehearsal in minimum 
protective clothing and Modtemp from removal site through munition cutting, 
decon, steaming and hotl"ne procedures. 

Sunday, 14 September 198(! - Weighed all back packs. Mixed HTH Solutions in 
all vats as follows: 

Decon Vat - 150 lbs HTH (2%) 
Bomb soak tank - 240 lbs HTH (5%) 
Hotline Vat for Modtinp - 20 lbs HM (1%) 
Foot Bath at Hotline - 25 lbs HTH (2.5%) 

Final equipment checked completed. Final walk through on decon vat and 
hotline procedures. Briefed initial entry team on removing 10 bombs from 
Magazine 1403. Policed entire area and removed all debris and nonessential ,, 
material. Site ready for exhumation. "i 

k Monday, 15 September 198C; - LCDR Murray briefed Commanding Officer and 
Executive Officer of NAVWPNSUPPCEN Crane on entire operational sequence. 
0915 Hotline manned, PH levels checked in all vats. 0930 entered Magazine 
1403 and transferred 10 bombs to decon vat. Neutralized eight bombs and 
returned two to Magazine 1403. 
three gallons of HO. 

One of the "Bears" contained approximately 
Site 115 is excavated. Two metal ammunition cans with 

lab metal debris found at 47 inches. 1935 Hotline secured. 

Tuesday, 16 September 1980 - 1150 Hotline manned and PH levels checked in all 
vats. Two bombs removed Tram Magazine 1403 and neutralized. One bo& 
contained approximately one and one-half gallons HO. Started digging on sites 
#13 and t14. Three buckets of scrap metal removed at 22 inches and 
transferred to bomb soak tank. 1735 Hotllne secured. 

Wednesday, 17 September 1980 - Hotline manned at 0900 and PH levels checked in 
all vats and tanks. Threebombs removed from sites fl3 and 814. Deconned, 
steamed, cut and transferred to soak tank. Two bombs removed from site ~-3. 
Deconned, steamed, cut and transferred to soak tank. No HD present in any 
bombs recovered today. Sites 513, 14, and B-3 cleared and verified with 
locator. Hotline secured at 1640. 

Thursday, 18 September 1980 - Hotline manned at 0855 and PH levels checked in 
all vats and tanks. Started digging on sites 10 and 11. One bomb recovered, I 
deconned, steamed, cut and transferred to soak tank. Sites #lo and bll cleared 

. 

. 
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and verified with locator. Started digging site #6. Scrap metal removed from 
site f6 and transferred to soak tank. Site R6 cleared and verified with I,. ., 

'C 
locator. Started digging site #8. Site #8 full of Thorium containers. 
1643 Hotline secured. 

Friday, 19 September 1980 - Hotline manned 0840 and PH levels checked in all 
vats and tanks. Continued digging sites 18, 81 and 82. Sites 58, Bl and B2 
cleared and verified by lo'cator. One hundred eighty-five Thorium cannisters 
removed from sites R8, 81 and 82. Started digging Site A5. Removed a 
chemical gas I.D. kit container from site #5 which contained six ounces of HO 
in a laboratory glass flask with a glass stopper. Ueconned HO and cleared and 
verified site 15. Chemical Gas I.D. kit container transferred to soak tank. 
All sites cleared and verified. All hand tools deconned and all combustible 
material removed from sites and burned. 1538 Hotiine secured. 

Saturday, 20 September, and Sunday, 21 September 1980 - Holiday routine. 

Monday, 22 September 1980 - 0840 Hotline manned and PH level checked in all 
vats and tanks. One hundred eighty-five Thorium cannisters separated and 
placed in two DOT approved 55 gallon drums, processed through Hotline and 
placed in Magazine 1407. Oeconned ten powder cans and transferred to Magazine 
1403. Holes from sites #lo, bll, 83, 613, and 814 prepared for residue from 
decon and soak vats. Decon and soak vats drained into holes. Holes checked 
with M8 paper with negative results. Bomb halves removed from soak tank and 
thermite burned. Bomb bodies and scrap metal were checked and put into ten 
DOT 55 gallon drums, processed through Hotline and transferred to magazine 
1403. Hotline vat for modtemps drained. Cryogenerators and modtemps packaged 
and loaded for shipment.. Oecon vat steamed and PH level ,increased to IlO. 
Hotline secured 1535. 

Tuesday, 23 September 1.1 - 0800 Hotline manned. PH level checked in decon 
vat. Decon vat drained. All equipment deconned'and verified. The M12Al 
Oecon Apparatus is being Lsed to decon burial site. 

Wednesday, 24 September 1980 - 0830 Hotline manned. Deco11 vat and "A" frame 
removed from site. Usedt.he Ml2Al Oecon Apparatus for second decon of burial 
site. Hotline secured and burial site turned over to the NAVWPNSUPPCEN Crane 
Safety Department. 
and thermite burned: 

The following W&te items were deconned, steamed, cut 

a. Ten M70Al banbs removed from Magazine 1403. 

b. Six M70Al bombs excavated from Burial Ground. 

C. One Ml Gas Identification Detonation Set. 

The total amount of HO blister agents deconned was approximately four and 
one-half gallons. 

c 
. 
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CHEMICAL BURIAL GROUND EXHUMATION DETACHMENT PERSONNEL 
-1 

t. 
EXPLOSIVE ORDNANCE DISPOSAL GROUP Two PERSONNEL 

LCDR M. A. MURRAY, USN, 4:!0-64-4D41/1140 (EODMUTWO) 
LT D. MOXIE, USN, 194-40.3904/1140 (EODMUIWO) 
ct10-3 J. D. BARTLESON, USN, 265050.0487/7481 (EODTEUTUO) 
AOCS L. K. SCHUCKER, USN, 538-36-6570 (EODTEUTkfO) 
CMCS H. L. CLARK, USN, 395-40-0876 (EODMUTUO) 
AOC G. E. MOCK, USN, 513-42-9886 (EODMUTWO) 
AS1 F. H. JENSEN, USN, 048-46-3187 (EODMUrWO) 
TM1 M. E. WILLIAMS, USN, !567-88-6605 (EODMUTUO) 
GMG2 M. U. FAHRENHORST, USN, 494-64-1427 (EODMUTWO) 
GMG2 G. 0. .COWAN, USN, 207-38-5916, (EODMUTWO) 
EOCN C. J. McCOLLUM, USN, 498-68-9816 (EODMUTb10) 

EXPLOSIVE ORDNANCE DISPOSiAL DETACHMENT NWSC CRANE PERSONNEL - 

LTJG C. E. BARLOW, USN, 254-74-1829/6482 
GMCM R. L. FOSTER, USN, 234-60-1936 
MN1 G. W. ZAHNISER, USN, !27-64-8135 
EM1 M. B. McSHERRY, USN, ,174-52-7877 
A01 S. K. LARMON, USN, 24m3-90-5868 

EXPLOSIVE ORDNANCE DISPOSAL FACILITY PERSONNEL 

MAJOR J. W. SCHMID, USA, 139-36-4129 
\ PHl H. W. MATHIS, USN, 083-46-8905 

NAVAL SURFACE WEAPONS CENTER, DAHLGREN PERSONNEL 

MR. FILIPE SANCHEZ 
MR. AUBREY TRIGGER 

.- 

Enclosure (2) 
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Standing Operating Procedures for 
the Exhumation Effort 
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" " 
St~:~~iing Oyoratirlg Pro~~eclurc (Sol') fat l'r~~~*l:Clve (:Lochinly Dl~rLnt; Exlrulllatft,n 

Project at Crane .NWSC 
, 

1. Purpose : This SOP delineates whnt protective clothing will ba’wom, 
. 

when it will be worn, and where it till be worn during the exhumation 
1 

project. . 

2. Applicability. The. SOP ie applicable to ‘& personnel working on 
. ‘.. 

the Crane exhumation operation. , 

1’ i 
. . . 

3. Procedures. These will be brdken dovn by area. 

(, E. 
a. Area C: Outs;ide Araa B and a;compasees everything not In A or 

. 

(1) There are r1.0 epccial clothing requirements for anyone in 

Area C. 

b. Area B: Everything outside the hotline and inside of Area C. 

~hj.6 area +l extend ;)uel: past the trailer and magazine ff 1409. 

(1) All peraomel operating in Area B will have a Ml7 mask 

(b+t:l X13&! green filter elements) on their hip available for use if an 

acci :cnt occuc8. The M9 irask ia’substitutable for the MU. 

. (2) Once th12 hotline is established, those peraonnel workin,: 

I cha hotline xi.11 wear: ‘. . 



_. -_ . _ ..--.4.--ri..L4- 

(b) Rubber boots 

(c) Booties ’ 

(d) Cove ralle 

(e) Toxicological Agent Protective (TAP) Aprons 

. 

( f 1 Lnne:: cloth glover 
. 

:’ 

(8) TAP glovea 
I’ :. 

.,: . 

(h) TAP hood 
I 

. 9 .’ 

(I) X9 pr:otectiSve mask 

. 

(3) A backup team loca,tad outride the hotline will wear the ’ 

same as 3b(2) above. Thsy will be uard for ewrgenciee (only. That team 

~111 consist of four men, ’ 

. . 

C. Qea A: Area within the premmt fence and once hotline ir 

established, anything inrride’of the hotline. .’ 
i 

. ‘ 

(1) Prior to the astablirhment of a hotline, designated 

yare:,nnel vi11 survey the! area vith forresters to more accurately identify 

chose places where metal contact8 nra pravioualy found. There personnel 

c 
s!a&ld vear field clothimg only. 



(. 
(2) PersonneIl poeitioning equipment within this area need 

only wetlr flald clothing also ~lncr nothfng hae becn unrarthed to this 

pol:lt* 
, 

I - 

-l 

(3) Durin,g 5. operationa the backhoe operator should have on 

coveralls with an M9 ma:3k at hia hip available when and, if needed. He 
’ I 

should also. wear vork g.loves. 

(4) Once the hotline is eotabliahed and actual exhumation 
. 

begins, two team members till be required to ‘have on protective clothing 
.- '. 

1AK para 3b(2) above. This will allow eene of digging to. recover a ’ 

munLtion. Once the munition is fbund, however, the MODTEPS will be worn 

since actually handling the munition might cauee contamination. Therefore, 
7. I 

c 
two sembers should be atanding by in MODTEPS to take over the exhumation / 

chores. Those in minimum protpctive clothing should step into the 

shaded area and be available for aeairtance if needed. 

(5) The MOD’IEPS suit will be worn by those persona actually 

hantiling the items and by those operating the detoxification vat. 
* 

During all operations I,n the suit, the buddy eyatem wilt1 be followed, . 

This will @sure that the back packs are changed on time and operationa 

continue gmoothly. 
‘. . 

d. The Safety Officer will wear minimum PrOteCtiire clothing a8 in 

par;, 3bC2). 

I . 

4. - Undressing Procedures. -- 

a. Those personnel in MODTEPS will submerge in a small tub of . 



_-.-.w- 

_ . , 

remove the decontaminariou soluticm from tlw euit ., 

c 
, 

b. Next they will be monitored using blue band tubes and MB paper -- 

to insure completeness of decontamination. 

C. They vi11 ble assisted in undressing by two personnel on the 
I 

trot3 he. The undresruing procedure will be: 

(1) Remove helmet 
. 1 

(2) Remove! gloves 

(3) Remove tcsp portion of MODTEPS 
‘tr 

(4j Runovc: bc(ots . 

(5) Remove bclttom of MODTEPS 

d. All components4 of, each ruit will be placed in a separate 

plastic bag. 

e. The commun:Lcal:ion equipment will be double wrapped in plastic 

befo:e entering the hotLine area and will neither be deconned nor removed 

from the helmet. 

c 



f. The indivitJua1 will tlrcn walk to I he treihr, remove 11f.v 

underclothes, take a hot ES!hower, dress and be checked by a medic. 

ir- The entire suit will be placed in a large plastic bn&d the 

bag will be sealed for 4 hours at a temperature of at least IO&?. Then 
. . 

a blue band cube check wiIL1 be made of the bag’s*concencs. If negative, . 

the suit will be removed rind hung up in the trailer. If positive, the 

suit will be deconned aga:Ln and the procedure repeated until results arc 

negative. 

Il. Those personnel dreseed in u~in~mum procectiva cly!hing will 
. . s,. I’ 

use the standard undreeeirlg procedure.such as: 
, 

(1) Decon booties in shuffle&c and STB slurry (HTH weak 

c solution will do) 

(2) Remove booties 

(3) Decon hood, rinse and remove 

(4) Decon gloves, rirme and remove (together) 
1 

(5) Remove apron 

(6) Walk to ‘shower, remove bootr and underclothes 
r, 

(7) Take deep breach, hold it, remove mask and shower 



(9) Dress and medical check 
, 

‘. 
I. All clothing wLl1 be placed Ln plastic bags, kept at least ac 

70bF and then tested with the blue’band tube. If results are negative, * . _ 

then clothing will be hung up for next day’s operation. tt positive 

readings are discovered, they will be deconned again until checks are 

negative. 
. 

.I 
, 

. 

i ‘. . 
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STEP-BY-STEP STAMJIXG OPERATING kMXXDURES FOR ACTUAL EXHUMATION PROJECT 

I . 

. 
1. The exhumation project In Crane NUSC will be done entirely by Naval EOD Y 

f 
t. 

personae1 with technlcal advice and assistance from the EOD Facility (hy 
I 

representative) and NSWC Dahlgren. The actual personnel within the "hot" area 
will be military EOD only unl8ss some extraordinary circumstaacas arfae to 

warrant others entering xhe area. 'fh* persons doing the project will be controlled 
by CO.XEODMUTWO. 

2. After the area is mo::e clearly marked, that portion which appears to contain 
the Largest amount of contacts will be excavated first. This will follow the 
decon/detox of the items presently stored above ground. - 

3. Procedures: 

a. Use of personneIL in the area will be decided by CClMEODtWlXO and, 
therefore, not discussed at all in the SOP. 

b. Those items reamred from magazine 1403 will be decoaned/detoxed first 
in the following UI~MBK: 

(1) Each round will be removed from the present containers and thea 
renoved from the plastic bag and inspected. This will include a check tith the 
blue band tubes of the ML8 kit. , 

(2) After ins:?ection to insure neither fuze uor burster are present, 
the rounds till be placed one at a time in the decon vat and the nose plug 
renoved by wrench or hangi. If this is not possible, the nose plug will be cut F 

-1 

\, 
off tith a hydraulic cutter and the contents allowed to mix with the decon. 
After the bomb is empty, it will be cut in half crosswise between the two lugs 

and the two halves wfll be placed cut end down over steam nozzles in another 
vat. They will be steamed for at least 30 minutes then placed in a 55 gallon 
drum of 2 l/2 percent H'IX solution. After submersion for 24 hours, the decon 
solution will be poured from the drums back into the hoYes from which the rounds 
were exhumed. When all items have been similarly treated, sand will be placed 
in the bottom of the drums and the cut items placed back in the drums with the 
cut side up. Into each half will be placed a thenaim grenade to detoxify any 
residual contamination. Once the detoxification is completed, the rounds will 
be disposed of IAW current doctrine. They will then be uncontaminated scrap 
netal. 

4. General: 

a. Al.1 items recovered by digging will be handled in a similar manner. 

b. AS each item is uncovered, however, the mown team in HODTEPS till 
remove it from the hole with the assistance of the backhoe and the item will be 
placed near the detox vat. Therefore, the two men will not have to leave the. 
hole until all items are removed from the hole. 

c. Plastic bags will be available if the round is leaking so that any 

possible contamination can be contained in the hole. 



d. When each item is recovered, it will be checked tith the MJ,~ kit (blue 
band tube) to determine whetzhar or not it Is leaking. If leaking, it will 
immediately be placed in plastic bags then be tsmoved from the hole. 

e. When all rounds have been detoxified, Crane Safety Office will 'determi. 
final disposition. When no further assistance is required from HUTWO, those 
j.ndividuals can return to home Station. Personnel in rupervia0ry positions wtr0 

will be required to provide input to the After-Action report will remain at 
Crane until the After-Action Rtrport is completed. 

. 

L 

c 
,. 
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APPENDIX E 

Certification Documents 
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From: 
To: 

SUOjZ 

Haf: 

1. As 
sdfety 

OEPARTMENTO~THENAVY 
NAVAL SURFACt WEAPONS CENTER 

DANLGRLN, VIRGINIA 22448 

WWITE OAU L*aOR*TORy 
SILVER SPRING. MO. 20910 
l202’ 394- 

OAMLGREN LABORATORY 

p:o:IL6z:N8Yj Z”” 

Commanding ,3ff icer, Naval Surface tieayons Center 
Commanding Officer, Naval Weapons Support Center 
Crane?, Indiana 47522 

Certification of Decontaminated/Detoxified Chemical 
darfare Hardware 

(a) DAnGO Repulation 385-31. 
(b) DARCOH Retiulation 385-102 (Draft) 
(c) Operation Plan 2-80 

per reference:1 (a) and (b) ‘the U. S. Army has established 
guidelines for the treatment of hardware exposed to 

Chemical warfare agl?nts. The treatment known as decontami- 
nation/detoxification is one of pyrolysis of resiaual chemical 
contaminationoutilizin~ heat for a given duration (ie 10UO’F for 
15 min., 2000 F for 1-2 min., etc.) 

2. because of the 
of the material 

advance0 state of corrosionI exhibited by all 
exhumed, the provisions of reference (12) were 

utilized along wil;h more detailed procedures of the field SOP. ._ 
Those procedures were as follows: 

a. Steam and drain in decontaminant for 30 minutes. 

b. Steamout in decontaminant for 45 minutes. 

C. Soak in 5% bleach tank for 48 hours. 

d. Burri out with 2 each H-14 grenades (3OOO’F for over .30 
seconds). 

e. Inspect with H-8 tubes. 

3. The resultant scrap metaA exhibited no traces of HL) Mustard ’ 
Agent and uere subsequently packed in DOT approved 55 gallon 
arums along with a quantity of vermiculite. 

4. Because of the “?ecurlty type” sensitivity associated uith 
. chetuical uarfare material, it is advise0 that the drums be 

crushed to prevent identification. and then land filled at 
NAVWPNSUPPCEN Crane. The material will not now or in the future 
be a toxic waste problem in the NAVWPNSUPPCEN Crane landfill. 
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NAVAL ORDNANCE STATION 
INDIAN HEAD. MO. 20600 IW REPLY I)ECLI TO 

PM-ILT:jak 
6240 
23 October 1980 

From: Commanding Officer, Naval Ordnance Station, Indian Head, MD 
To: Commanding Officer, Naval Weapon9 Support Center, Crane, IN 47522 

Subj : Chemical Burial Ground Environmental Condition, Interim 
Certification alf 

Ref: (a) Operation Plan 2-80 Appendix 
(b) NWSC memo ZiO32-DB:lmw of 7 August 1980 

I. The purpose of the letter Is to certify that the cnvlronmental 
considerations of reference (a) have been satisfied to date. 

2. The Director Ordnance Environmental Support Offlce (OESO) has 
Inspected the site and fcwnd conditiona in strict accord,ance with the 
requirements of reference (a). The baae,data as presented In reference (b) 
has been reviewed and found to confiim the absence of contamination 
both In surface and ground vatarm. However It Is recommended that 
the retained samples be tested for presence of chemical agent with 
X-8 field test paper. 

., 

c. 

3. In addition to the sample rites described In reference (a), the 
effluent end of the sand and gravel filter must be sampled In the same 
manner , Results from each sampling In accordance with reference (a) 
should be forwarded tlo the OESO to serve as a basis for final 
certification when the samples show no Increase In any key parameter 
(PH, Residual Chlorine, Negative H-8) for three years. 

4. Ln accordance with tlzference (a) and the additional conditions ’ 
cited above, this documelat provides Interim certification that no 
environmental Insult presently accrues the subject site. 

IVAN TOMINACK 
By direction 

copy to: 
SEA-64 12 



c 

I ’ l 

OFFICER IN CHARGE 
NAVAL ENERGY AN0 ENVIRONMENTAL SUPPORT ACTIVITY 

PORT HUINEMI. CAlMOIINIA WO43 II RCPLY 11111 TO: 
42:JM:lm ” 
3256, $A 
Scr: &;;2 .: 

0 7 NOY I980 

From : Officer in Charge 
l-0: Commanding Officer (Code 04)) Naval Weapons Support Center, 

Crane, IN 47522 ,y i’ - 

Subj : Naval Weapons Support Center, Crane Thorium Nitrate Disposal Sites; 
certification 0:: cleanliness 

Encl: (1) Report o,f Clean Up Operations for Thorium Nitrate Disposal Sites 
Located ,at Naval Weapons Support Center, Crane, Indiana; 
18 October 1980 

1. Based on the imfonlnation contained in enclosure (1) , the thorium nitrate 
disposal sites located at the Naval Wsapcms Support Center, Crane, Indiana 
are considered decontatainatsd and may be released for radiologically 
unrestricted use. 

By direction 

copy to: 
NAVFACENGCOM (1llN) 



REPORT OF CLEAN UP OPERATIONS 
FOR THORIUM NITRATE DISPOSAL SITES 

LOCATETl AT NAVAL WEAPONS SUPPORT CENTER 
CRANE, INDIANA 

Prepared By 

'hafety Director/Radiation 
Safety Officer 

Naval. Weapons Support Center, Crane, Indiana 

. 

7&.Qh7LJ 
NEIL M.vJORDAN 

Health Physfcist 
Radiological Affairs Support Office 

Naval Energy and Environmental Support Activity 
Port Hueneme, California 

18 OCTOBER 1980 

Enclosure (1) 



I. Background 

On 15 September 1980, the Naval Sea Systems Command (NAVS'EA) approved operations 

plan to exhume the Chemical Burial Ground at Naval Weapons Support Center 
(NAWPNSIJPPCEN) Crane, Indiana, was executed. Operations continued through 
24 September 1980. Du-ring the course of the operations, two locations contain- 
ing Thorium Nitrate containers were unbovered. These loc.ations are identified 
as Bl-B2 and 8. (Numbers correspond to exhumation plan locations and are 
illustrated in Figure 1.1 The containers were removed and placed in Department 
of Transportation (D.O.T.11 l7H 55 $allon drums. The material associated with 
the containers was examined for radioactivity using an Eb'erline E-500& G.M. 
Survey instrument. This material did indeed exhibit a low level of radioactivity 
ranging from 2 mr/hr to 7 mr/hr on the survey meter. 

The holes, and their attendant dirt piles, from whence th,e Thorium Nitrate con- 
tainers came were then su:rveyed for radioactive contaminaition. Instruments 
used for this survey included an Eberline RM-3-C3 survey meter with an Amperex 
electronics counter tu'be :ype 75NB3; and the aforementioned Eberline E-500B 
G.M. survey instrument. 130th these instruments were currently in calibration 
with the next calibration due dates, both falling in November 1980. The holes 
and the dirt piles exhibited a few places of radioactive material contamination 
along with significant arjzas in which no contamination was detected. 

Approximately 10 gram samples of material were extracted from several random 
locations in the dirt piles and from random locations on the floors and side 
walls of the two holes. 'These samples were placed in glass sample vials and 
taken to the Industrial Hygiene Laboratory at NAVWPNSUPPCEN Crane for analysis 
on a scintillation counter to determine the relative level of radioactivity. 
Five of the samples, as expected, exhibited radioactivity. The laboratory 
instrument used for this analysis was a Tracer Lab - Manu/Matlc, Model SC-505 
scintillation counter, with a shielded, radiac detector, Federal Stock Number 
H6665-663-8073. . 

11. NAVW'PNSUPPCEN Crane Soil Sample Assay by RASO 

The 10 gram soil samples vere taken to the laboratories of the Radiological 
Affairs Support Office (RASO), Naval Energy and Environmental Support Activity 
(NEESA), Port Hueneme, California, for assay and verification of NAVWPNSUPPCEN 
Crane results. The Health Physicist at RASO verified the NAVWPNSUPPCEN Crane 
results. His laboratory protocol and results are as follows: 

A. Samples counted on NMC G.M., in glass scintillation vials. Primary 
standard in glass scintillation vial: 

B. EPA Intercomparison Standard No. 0072B diluted monazite ore 
1500 + 120 picocuries, 4-l-77, 10 grams 

C. Used NAVWPNSUPPCEN Crane sample "No. 8 loose dirt edge 0"' for inter- 
mediate to convert NAVWPNSUPPCEN Crane sample CPM to picocuries. 

2 



D. Counting Data 

60 min BKG 1240 cts 
60 min EPA STD 1413 cts 
60 min NAVWPNSUPPCEN 1397 cts 

E. Assay of NAVWP'NSU?PCEN sample showed 1.37 X low3 microcuries. 
NAVWPNSUPPCEN counting data indicated 125 net CPM for thds sample. Conversion 
factor (preliminary) is 1.10 X 10 uci/NCPM 

F. Detection limit for NAVWPNSUPPCEN counting system was based on mean 
of two one-minute background counts (9 CPM and 17 CPM). A 99% confidence . 
level was used. 

Detection limit (L.3) - 2 x K xi-m% *- BKG CPM for 
zero activity 

K ,= 2.33 sigma for 99% single tail 

(LD) - 2 X 2.33 X 24 CPM above BKG 

Radioactivity is significantly above background if net CPM is 24 CPM 
or greater. These points circled on data summary. 

G. Data Summary 

\ 
LOCATION 

Pit 8 0' TOP 12 
Pit 8 0' MID 16 
Pit 8 0' BOT 

90' TOP 
11 

Pit 8 
90' MID 

11 
Pit 8 
Pit 8 90' BOT 

9 

180' TOP 
13 

Pit 8 
180' MID 

8 
Pit 8 

180' BOT 
13 

Pit 8 
270' TOP 

7 
Pit 8 6 
Pit 8 270' MID 13 
Pit 8 270' BOT 11 
Pit 8 Center of Floor 9 

SAWLE DESIGNATION - 
1ST 2ND 
cml. CPM 

13 

17 
30 
10 
11 
12 
15 
11 
15 

8 
7 

12 

x- 
CPH 

NET Th-232 
,s?L MICROCURIES 

13 0 
16 4 
14 1 
21 8 
10 0 
12 0 
10 0 
14 1. 

9 0 
11 0 
11 0 

9 0 
11 -0 

52.6 x 10 -4 

52.6 x 
52.6 

10;; 
x 10 52.6 -4 x 

12.6 x low4 10 52.6 x 10 -4 

'2.6 x 
52.6 x 101; 10 
52.6 x 1012 
~2.6 x 10q4 
~2.6 x 10e4 
52.6 x 10B4 
52.6 x 10 

3 



Continued. 

LOCATION 

Pile 

( Pile 

Pile 

Pile 

Pile 

Pile 

Pile 
Pile 
Pile 

Pile 
Pile 
Pile 
Pile 
Pile 
Pile 
Pile 
Pile 
Pile 

c 

Pile 
Pile 
Pile 

Pit 

Pile 

Pile 

Pile 

Pile 

Pile 

Pile 

Pile 

Pile 

Pile 

. 

SAMPLE DES IGIIATION 
1ST 

CPM 

Loose Dirt (LD) 
Edge 0' 
Loose Dirt 
Edge 60' 
Loose Dirt 
Edge 120' 
Loose Dirt 
Edge 180' 
Loose Dirt 
Edge 240' 
Loose Dirt 
Edge 360' 
LD Center Top 
LD Center Middle 
LD Center Bo,ttom 

137 

34 

51 

22 

46 

10 
20 
38 
26 

Bl-2 90' BOT 13 
Bl-2 90' :XID 11 
Bl-2 90' TOP 12 
Bl-2 90' BOT 13 
Bl-2 90' MID 9 
Bl-2 0' TOP 11 
Bl-2 18O'TOP 12 

' Bl-2 180'HID 6 
81-2 180'BOT 9 
Bl-2 270'TOP 10 
Bl-2 270'MID 13 
Bl-2 270'BOT x3 

Bl-2 Residue from 
Hole 51 

Bl-2 Loose Dirt 
Edge 0' 
Bl-2 Loose Dirt 
Edge 60' 
Bl-2 Loose Dirt 
Edge 12OO' 
Bl-2 Loos,e Dirt 
Edge 180" 
Bl-2 Loose Dirt 
Edge 240" 
Bl-2 Loose Dirt 
Edge 36Oo 
81-2 Loose Dirt Ctr 
TOP 
Bl-2 Loose Cirt Ctr 
MID 
Bl-2 Loose Cmirt Ctr 
BOT 

7 

9 

12 

9 

12 

11 

16 

11 

8 

2ND 
CPM 

4 

x NET Th-232 
CPM CPM MICROCURIES 

138 

32 19 

55 

19 6 

37 

1.4 x -1o-3 

52.6 x 10 -4 

4.6 x 1O-4 

f 2.6 x 10 -4 

2'.6 x 1O-4 

10 
22 
39 
23 

13 
12 
12 
15 
10 
15 

9 
13 
13 
14 
12 
12 

c 24) 

0 

Qb 
10 

0 
0 
0 
2 
0 
2 
0 
0 
0 
1 
0 
0 

= 2.6 x 
2.6 

10:: 
x 10 

2.8 x 
5 2.6 x 101; 10 

~2.6 x 

f s.6 

low4 -4 

x 
22.6 

low4 
x 

e2.6 
10-4 

x r2.6 10-4 x 

52.6 x low4 10 
=2.6 x 
'2.6 

101; 
x 

22.6 
10B4 

x 152.6 10B4 x 
22.6 10B4 x 

'-2.6 x 10s4 10 

59 5.0 x 1o-4 

10 

10 

15 

7 

12 

10 

14 

16 

14 

52.6 x 10 -4 

52.86 x 10 -4 

L,2.,6 x 10 -4 

f2,,6 x 10 -4 

f2.6 x 10 -4 

52.6 x 10 -4 

2 2,,6 x 1O-4 

f2,,6 x 10 -4 

=22.,6 x 10 -4 ,. ,, ,, 



III. Disposal Site Release SeqUenCe 

Based on the assay of the 10 gram soil samples, the Health Physicist of MO 
and the Radiation Safety Officer of NAVWPNSUPPCEN Crane agreed on a sequence 
of events that would enable the disposal site to be released for unrestricted 
use with regard to radioactive contamination considerations. The disposal 
site release sequence is outlined as follows: 

A. Remove all contaminated soil from side walls and floors of holes 
Bl-B2 and 8 and place in D.O.T. 17H shipping barrels for disposal at a licensed 
burial ground. for low level, radiotctive materials. 

B. Sample periodically during soil removal and evaluate samples Iocally 
at NAVWNSUPPCEN Crane using Thorium Nitrate counting standard traceable to ' 
EPA intercomparison st:andard No. 00728 used in RASO's in:Ltial assay procedure 
to insure completeness of contamination removal. 

C. Provide representative 100 gram soil samples to RASO for verification 
of soil cleanliness along, the hole walls and floors of holes Bl-B2 and 8. 

D. Remove all visible contamination from dirt piles excavated from holes 
Bl-B2 and 8 and place in D.O.T. 17H shipping barrels for disposal at ;a . 
licensed burial ground for low level radioactive materials. 

E. Gradually shovel dirt from piles back into the htoles. Inspect for 
and remuve all visible contamination uncovered as in Stelp D. 

F. Periodically sample and evaluate dirt from piles as in Step B. to 
insure cleanliness of replaced dirt. 

C. Provide representative 100 gram samples of the dirt piles to RASO 
for verification of replztced soil cleaniness. 

H. Ptovide RASO with a 100 gram background reference soil sample taken 
from the near vicinity, hut outside of the disposal site. 

I. Provide IWO lJi.th a 100 gram reference sample of the material still 
contained within the Tho::ium Nitrate containers removed from the disposal 
sites. 

J. Prepare a survey report for permanent retention files of RASO and 
NAVWPNSUPPCEN Crane that will provide release certification so the disposal 

site can be released for radiologically unrestricted use. 

IV. Disposal Site Radioactive Material Contamination Clean Up Operations 

On 6 October 1980, clean up of the Thorium Nitrate disposal site was com- 
menced under the direction of the NAVWPNSUPPCEN Crane Ra.diation Safety Officer, 
and the personal supervision of the NAVWPNSUPPCEN Crane Deputy Radiation 
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C 
Safety Officer. The NAVW?NSUPPCEN Crane mobile disaster preparedness van with- 
110 volt generation capabLlity was moved to the disposal site. The van was ..,, "I, 

equipped with the IndustrLal Hygiene Laboratory's scintillation counter and 
detector as described in Section 1 along with a laboratory balance. The 
scintillation counter was activated and stabilized at the start of each day's 
operation and after each break. Operations were complete!d on 8 October 1980. 
Background readings, with an empty sample bottle in the lead shield, were taken 
at the start of each day ,and several times during the day to insure proper 
operation of the scintillation counter. Background readings of lo-15 counts 
per minute were consistantly obtained using a 2-minute counting cycle. The 
clean up operation includ.Lng sample analysis data is summarized as follows: 

A. A 100 gram reference background soil sample was taken from outside the 
disposal area adjacent to the fence that delineated the outer perimeter of the 
Chemical Burial Ground. Sample readings from this sample taken on side, with 
a 2-minute counting cycle showed the following counts: 16 CPM, 25 CPM and 
16 CPM respectively. This sample was forwarded to RASO for verlf ication. 

B. A 100 gram sample of the material still in the canisters removed from 
the disposal site was takfzn and analyzed on site using a 2-minute counting 
cycle. One reading obtained from this material was 210 CPM. This sample was 
forwarded to RASO for ver:Lficatlon. 

C. Several clean up/sample cycles were performed in order to remove the 
contamination from the wa.lls and floor of hole Bl-B2, after the hole was 
thoroughly cleaned of .any contamination as determined by the aforementioned 
Eberline RM-3-C3 surve'y mc?ter and its attendant probe. One hundred gram soil 
samples were taken and analyzed on site using a 2-minute counting cycle. 
These samples read as follows: 

North 'Wall ( 0') - 25 CPM 

East Wall ( 90') - 18 CPM 

South Wall (180') - 24 CPM 

West Wall (270') - 9 CPM 

Floor where 
Residue was 
Found - 15 CPM 

All samples were submitted to RASO for verification. All sweeps of the survey 
meter and samples were randomly taken in gridded areas of less than 1 square 
meter. 

D. The dirt pile from hole Bl-B2 was marked off in 14 l-foot increments 
using stakes and rope. E.%ch Increment was examined visually and by survey 
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meter and sampled before It was returned to the hole. Some contamination 
was found in Increment No. 13. This contamination was removed and placed 
in shipping barrels. Anrolysis of these samples using 2-minute counting 
cycle are listed as follows. Saraplas retained for submission to RASO are 
indicated. 

INCREHENT NO. SAHPLE COUNTS PER MINUTE 

1 (west end of pile:1 1 17 
2 21 
3 15 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 (East End of Pile) 1 17 (retained) 

1 15 (retained) 
2 17 

1 16 
2 20 

i 20 
2 14 

1 22 
2 15 

1 14 (retained) 
2 17 

1 23 
2 12 

1 14 
2 14 

1 13 
2 16 

1 12 (retained) 
2 12 

1 
2 

1 

1 

1 11 (retained) 

. 

7 

12 
12 

11 

30tindicated need 
for clean up) 



. 

E. Hole No. 8 was cleaned and sampled using the same procedures-as 
described for hole Bl-B2. The following Samples taken after the hole was 
determined clean were analyzed on site using a 2-minute counting cycle. 
The results of this analysis are listed below: 

North Wall ( 0') - 16 CPM 

East Wall ( 90') - 12 CPM 

South Wall (180') - 11 CPM 

West Wall (270') - 13 CPM 

Floor - 14 CPM 

All these samples were submitted to RASO for verification. 

F. The dirt pile associated with hole 8 had the contamination so evenly 
dispersed throughout that the whole pile was placed in shipping barrels for 
disposal. No samples were retained or submitted to RASO. 

c. At the conclusion of the clean up operations, 14 barrels containing 
Thorium Nitrate,canisters and/or contaminated soil remained for disposal. A 
100 gram contaminated soil sample, believed by NAWPNSUPRCXN Crane personnel 
to be representative of the material removed from the disposal site, was 
taken from barrel 6. On-site analysis of this sample using 2-minute counting 
cycles, revealed 63 CPM and 71 CPM respectively. This sample was submitted 
to RASO for compari3or~. 

v. RASO Soil Analysis; Sumnary of.100 Gram Soil Samples Submitted by NAVWPNSUPPCEN 
Crane on 14 October 

The Radiation Safety Officer submitted 20 soil samples to RASO for analysis 
and verification of dj.sposal site cleanliness so the site could be released 
radiologically for unrestricted use. The RASO assay procedure and data are 
summarized as follows: 

A. Counting Equipment 

NMC Model DS-:! dcxade scaler 
Technical associeites lead2shield with TGM type N1005 GM 
Tube 127; 1.4 - iI.0 q/cm window 
System calibrateci 25 September 1980 
Special calibration 14 October 1980 

B. Special Calibration 

The calibration standard wa8 an EPA intercomparison standard (S.N. 00728) 
containing 10.0 grams of diluted monazite ore. The stated radioactivity 

t 
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concentration was 150 + 12 picOCUrieS per gram on 14 May 1976. The standard 
was supplied in a glass scintillation vial. (natural Thorium) 

A 10 gram allquot of NAVWPNSUPPCEN Crane sample "Bl-B2 pure mix" soil 
(R&XI No. X02) was placed in a glass scintillation vial. Both the EPA standard 
and reference soil were counted with the same geometry, with the following 
results: 

EPA 600728 636 counts/l5 minutes St. Dev. - 2.,8 CPM 
NAVWPNSUPPCEN mix 1149 counts/l5 minutes 'St. Dev. - 5..1 CPM 
Background 190 counts/l0 minutes St. Dev. - 1.,9 CPM 

Net count rates were: 

EPA /IO0728 23.4 + 3.4 CPM RSD = 0.145 
NAVWPNSUPPCEN mix 57.6 + 5.4 CPM RSD =I 0.0938 

The radioactivity concentration of Thorium (equivalent) in NAVWPNSUPPCEN 
Crane pure mix soil was calculated as follows: 

EPA STD PCi/G x NAVWPNSUPPCEN pure mix 
EPA STD NCPM 

130 + 12 PCi/G x 57.6 + 5.3 NCPM - 23.4 + 3.4 NCPM 369 + 70 PCi/G RSD I 0.190 

C. Soil Analysis 

Each of 20 soil samples was counted in the plastic containers supplied 

L 
by NAVWPNSUPPCEN Crane!. Each container contained 100 grams of soil at ambient 
moisture content. The: pure mix soil was counted before removing the allquot. 

The background taunt rate subtracted from soil sample count rates and 
used for critical level calculations was that obtained from a 60-minute count 
of NAVWPNSUPPCEN Crane re.ference soil. This was collected from an adjacent 
uncontaminated area and was the same soil type as those in the disposal area, 

A confidence l.eve:l of 99% (single tail) was used to calculate the crft- 
ical level. Based on a fIO-minute background count and 30-minute sample counts, 
the critical level was: 

LC + 21.3 CPM - 
30 2.4 CPM 

This count rate was equivalent to 5.1 piCOCuries Per gram, Thorium equivalent. 

-. 
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D. Data Summary 

SAMPLE DESCRIPTION - 

background reference soil 
Pure mix from cannisters Bl-B2 
Hole 8 pile south 180 (ir. drum) 
Sample from BBL 6 
Dirt Pile Bl-B2 Face Incr'ement 2 
Dirt Pile Bl-B2 Face Increment 6 
Dirt Pile Bl-B2 Face Increment 10 
Dirt Pile Bl-82 Face Increment 12 
Dirt Pile Bl-B2 Face Increment 13 
Dirt Pile Bl-B2 Face Lncrement 14 
Hole 8 bottom 
Hole 8 wall 0' . 
Hole 8 wall 90' 
Hole 8 wall 180' 
Hole 8 wall 270' 
Hole Bl-B2 north wall 0' 
Hole Bl-B2 east wall 00' 
Hole Bl-B2 south wall 180' 
Hole Bl-B2 west wall :270° 
Hole Bl-B2 bottom aftlzr cleaning 

GROSS 
COUNTS 

lUDIOACTIVSI'Y 
GROSS NET CONCENTRATION 

CPM 

1279 2x 
5879 196 
1290 43 
4273 142 

623 21 
627 21 
593 20 
649 22 
620 2.1 
694 23 
622 21 
641 21 
673 22 
615 21 
602 20 
622 21 
648 22 
638 21 
648 22 
689 23 

CPM 

175 
22 

121 
0 
0 
0 
0 
0 
2 
0 
0 
1 
0 
0 
0 
0 
0 
0 
2 

PCl/P 

369 
46 

256 
55 
55 
"-5 
55 
55 
55 
'5 
'5 
55 
-L5 
55 
r5 
-L5 
55 
=5 
"5 

r, 

,i, 
IV. Final Criteria for Release to Unrestricted Use 

The goal of the clean-up effort was to demonstrate that no detectable 
radioactivity above the #ambient (background) soil level, at a 99% confidence 
level, remains at the dL3posal sites. Based on the analysis of the soil 

. samples performed at NAWPNSUPPCW Crane, and verified by RASO, It is the 
consideration of the autlors of this report that the clean-up goal was achieved; 
and that the Thorium Nitrate disposal sites located at NAVWPNSUPPCEN Crane can 
be released for radiologically unrestricted use. 

. 
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