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WORK PLAN ADDENDUM

The purpose of this addendum is to summarize the results of the non-intrusive

geophysical investigation performed at Dunn Field and to recommend locations for the

six borings/monitoring wells to be installed at the site.

1.0 GEOPHYSICAL INVESTIGATION

A non-intrusive geophysical investigation was performed at Durra Field using the

procedures outlined in the Site Specific Geophysical Investigation Plan (Section 3 of the

Work Plan). Maps showing results of the EM-31 and magnetometer surveys were
previously provided to CEHNC overlain by a Dunn Field drawing provided to Parsons

ES by CEHNC. The Duma Field drawing is titled "Location of Materials Buried in

Dunn Field" and was prepared in 1956 by the office of the post engineer and updated
several times with the last being in January 1984. Most of the areas outlined by the 1956

drawing as trenches or pits were found to have geophysical anomalies associated with

them (indicating metallic items or disturbed earth in the subsurface). The geophysical

survey also shows several other anomalous areas not previously indicated either in the

Archives Search Report (ASR, 1995) or on the 1956 drawing to have been trench or pit
areas.

2.11 AREAL PHOTOGRAPHS

A series of digitized aerial photographs were provided to Parsons ES by the U.S.

Army Topographic Engineering Center. Photographs taken in the years 1945, 1946,

1958, 1959, 1963, and 1973 were rectified (assigned state-plane coordinates) and overlain

by the 1956 Dutm Field drawing and contours from the 1998 magnetometer and EM-31

geophysicai surveys. The overlays are presented as Plates 1 through 12.

3.0 AREAS OF CONCERN

Four areas, A-I, A-2, B-I, and B-2 were determined to be areas of concern with

respect to chemical warfare agents for the Durra Field investigation (see Figure 4.l in

Work Plan). These areas are shown in Figures 1 through 3 (EM-31 survey maps of Dunn
Field) and on all of the plates.

Area A-I: A trench 30 feet long, 7 feet wide, and 12 feet deep (USACE, 1995a,

Seetiun 5.2) in Area A ira Dann Field was reportedly used to dispose of twenty-

nine mustard-filled German bombs in July 1946.

Area A-2: A second possible location of the German bomb burial was in a slurry

pit identified as a series of three burial pits reported to contain chlorinated lime.

Area B-l: Chemical Agent Identification Sets (CAIS) were reportedly disposed

and buried in Dunn Field in the years 1952-1953. The location of their disposal
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was determined through the ASR to be an approximately 400 foot long trench
located in the eastern half of Area B.

Area B-2: A second possible location described in the ASR for the CAIS burial is

a small pit located a few hundred feet northwest of the long trench.

A full description of these areas and the items thought to be buried is presented in
Section 2 of the Work Plan.

4.0 OVERLAY/HISTORICAL DATA ANALYSIS

An analysis of the overlay maps of the aerial photos, 1956 Dunn Field drawing, 1998

magnetometer and EM-31 contours (Plates 1-12) and available historical data (from the

ASR) indicate the following with respect to the areas of concern discussed above:

4.1 Area A-l: Possible Site for Mustard-Filled German Bombs

4.1.1 Cloth Drawing

Area A-I was identified in the ASR as the location of the German Mustard Bomb

disposal area. An old reproducible linen cloth drawing of the Dunn Road area was found

during the archives search and in an erased area of the drawing, the faint remnants of the

words "MUSTARD GAS" and the outline of a trench were seen. By varying the tone

and contrast levels of a blue-print machine, the erased area became fairly readable as:

TRENCH I00' LONG 10' DEEP

I I
MUSTARD GAS

4.1.2 1956 Drawing

The 1956 drawing of Dunn Field does not show any features in the area suggested by

the ASR to be the disposal location.

4.1.3 Aerial Photo

The aerial photograph interpretation provided by TEC does not indicate any

disturbance of ground in the area thought to be the trench location for any of the

photographs examined (including years 1945, 1946, 1953, 1957, 1958, 1959, 1963, 1973,
and 1990).

4.1.4 Geophysics

The geophysical results indicate an anomalous area possibly representing a trench or
pit near the location suggested in the ASR.

4.2 Area A-2: Alternate Possible Site for Mustard-Filled German Bombs

4.2.1 1956 Drawing

The 1956 drawing of Dunn Field shows the location of the three trenches in

approximately the same location as those shown in the ASR for Area A-2.
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4.2.2 Aerial Photo

The TEC aerial photograph interpretation of the year 1946 shows a possible

excavation near the trench locations shown in the ASR for Area A-2. The photo was

taken in February, however, and the bombs were reportedly not buried until July.

4.2.3 Geophysics

The geophysical results indicate an anomalous area possibly representing a trench

near the location suggested in the ASR. The anomalous area is slightly ea_ of the

location shown in the 1956 drawing and southeast of the surface feature identified as a

trench on the 1946 aerial photo.

4.3 Area B-I: Possible Site for Chemical Agent Identification Sets Burial

4.3.1 1956 Drawing

The 1956 drawing of Durra Field shows a trench in approximately the same location

as is shown in the ASR for Area B-I. This area, however, is shown on the 1956 site

drawing as "'550 plane crash residue - military clothing, asphalt roofing, rock (rooting

rock), wood, roof trusses, cardboard, plastic, misc. metal, sprinkler pipe; elect, conduit"

buried in January 1984 (the map was revised among other tim es in September of 1984.)

4.3.2 Aerial Photo

The TEC aerial photograph interpretation of the years 1953, 1958, and 1959 show

several possibl E small trenches in the northeast area of Dunn Field. Given their smaller

size, these trenches are more likely associated with the other small trenches shown in the

1956 drawing and the ASR report than with the 400 foot long trench in which the CAIS

kits were reportedly buried. A large ground scar of approximately the correct size,
however, is apparent in the 1990 aerial photograph in the same location as that shown in

the updated 1956 site drawing.

4.3.3 Geophysics

The geophysical results indicate a long anomaly in the same location as the trench

shown in both the updated 1956 drawing, the ASR report, and the 1990 aerial
photograph.

4.4 Area B-2: Alternate Possible Site for Chemical Agent Identification Sets
Burial

4.4.1 1956 Drawing

The 1956 drawing of Dunn Field shows a location for the bttrial of CAIS kits in

approximately the same location (but a few hundred feet east of) the one shown in the

ASR for Area B-2. The drawing indicates that "6 sets of 1" x 9" Mustard and Lewisite"

were buried in the trench on 22 July, 1955.

4.4.2 Aerial Photo

The TEC aerial photograph interpretation of the years 1958, 1959 and 1963 show

several possible small trenches and disturbed ground in the northeast area of Dunn Field.

One of these trenches or disturbed areas may be associated with the Area B-2 trench.
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4.4.3 Geophysics

There are several small geophysical anomalies near the location of Area B-2 shov_

on the 1956 site drawing. One of these may be associated with the CAIS kit burial
trench.

4.5 SELECTION OF BORING/WELL LOCATIONS

Proposed boring/well locations are shown on Plate 13. These locations were selected

to collect groundwater downgradient from areas of concern A-l, A-2 and B-2 while

remaining clear of other geophysically anomalous areas which may represent unknown

burials. Area B-1 is not considered suspect as all available information suggests that the

trench in this area was created in 1986. Upgradient grotmdwater data will be collected by

sampling existing monitoring wells MW-9 and MW-14 (see Figure 4.1 of Work Plan).

4
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Figure 2
South Dunn Field

EM-31Terrain Conductivity Survey

Defense Distribution Depot Memphis

Memphis, Tennessee
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North Dunn Field

EM-31 Terrain Conductivity Surve.y
Defense Distribution Depot Memphis

Memphis, Tennessee
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SECTION 1

INTRODUCTION

1.1 PROJECT AUTHORIZATION

Parsons Engineering Science, Inc. (Parsons ES) received Contract

No. DACAg7-95-D-001 g, Task Order Z, from the Corps of Engineers, Huntsville Center

(CEHNC), to conduct an Enginearmg Evaluation/Cost Analysis (EE/CA) at Areas A and

B in Operable Unit 1 (OUl)at the Defense Distribution Depot Memphis, Tennessee
(DDMT), (Figure 1.1). The EE/CA will be conducted in accordance with the National

Contingency Plan (NCP), related Comprehensive Environmental Response,

Compensation, and Liability Act (CERCLA) or Supcrfund guidance; and relevant U.S.
Army regulations and guidance for ordnance and explosives (OE), and chemical warfare

materiel (CWM) progrnm._. The work required under this authorization falls under the

Base Realignment and Closure (BRAC) and will be done to support the Remedial

Investigation/Feasibility Study (RJ/FS) currently in progress at DDMT.

1.2 PURPOSE AND SCOPE

1.2.1 The purpose of the Site Characterization Work Plan is to gather

information on the nature and extent of suspceted CWM burial pits at Dunn Field as well

as to evaluate whether or not a response is needed, and selection of an appropriate

response if one is necessary. The information gained from the site characterization will

be used in performing a human health risk assessment and in preparing a Chemical

Warfare Materiel Engineering Evaluation and Cost Analysis (EE/CA) to select removal

actions necessary to reduce public safety risk associated with CWM at OUI. The

purpose of this project is to determine the most appropriate response action to address any

CWM risk at OOl through an engineering evaluation and cost analysis of various

remedial alternatives. The objectives of this project are listed below.

A. To determine if CWM, OE, degradation products, or decontamination

constituents are present and are migrating from the burial sites.

B. To characterize the extent and model the volume of CWM/OE contamination in
order to assess and recommend removal action.

C. To develop a removal action plan that satisfies the EPA, State, Federal

Government, and public concerns.

D. To provide location specific clearances for units within the suspect areas in order
to facilitate progression of RJ/FS investigations.

E. Prepare a quantitative human risk assessment and a qualitative ecological risk
assessment for the site.



FIGURE 1.1
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A. To devise and compare feasible alternative actions including a no action

alternative.

B. To prepare an EFJCA that recommends and justifies appropriate preferred OE
Removal Alternatives.

1.2.2 This Work Plan (WP) details the CWM investigation activities as stipulated

in the CEHNC Statement of Work (SOW) for Task Order Z. The objective of this WP is

to present the site background and history, investigation objectives, procedures,

personnel, equipment and schedule to be used for the site characterization activities. The
site characterization effort vail involve sampling and data collection to determine: the

location and boundaries of historic CW'M neutralization/disposal pits and; if CWM or

CWM deg,_a,fian products have migrated from these areas into surrounding soil and

groundwater. However, the scope of this task order does not include inmasive activities
within the boundaries of the suspected disposal pits. The scope of work for this project is

included as Appendix E.

1.2.3 Dunn Field (OUI) is divided into four Areas (Area A, B, C and D). Areas A

and B are the only Areas were CVffM was disposed of in the past. This Work Plan

describes the major components of the work that will be conducted to complete the site

characterization for Areas A and B at OU 1, including:

• Review historical data, including the Archives Search Report (ASR), and other

data that may be provided by the CEHNC;

• Visual inspection of the site, and collection of any additional relevant data that

may be locally available;

• Prepare a WP (this document) for the field investigation that specifically

includes the following subplans: Site Safety and Health Plan (SSHP); Quality

Assurance Project Plan (QAPP); Site Specific Geophysical Investigation Plan

(SSGIP); Site Specific Chemical Data, Laboratory and Field Work Plan; Site

Specific Investigation Derived Waste (IDW) Plan; Work, Data, and Cost

Management Plan (WDCMP); and Environmental Protection Plan (EPP).

• Perform a geophysical investigation;

• Install soil borings and monitoring wells;

• Perform surface/subsurface soil and groundwater sampling;

• Prepare Letaer Reports presenting the findings of the site characterization which

will include the geophysical results, analytical results, and IDW summary,;

• Arrangement of IDW disposal;

Provide technical support to the government for meetings;

• Record and submit a video tape of field activities;

• Provide project management;

• Perform location surveys and mapping of the site;
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• Prepare a quantitative human risk assessment and a qualitative ecological risk

assessment for the site (optional);

• Prepare an EE/CA report (optional); and

• Prepare an Action Memorandum (optional).

1.3 WORK PLAN ORGANIZATION

This WP is organized to provide each of the required plan components in the SOW.

Each of the required plan components are included or incorporated in the Sections and

Appendices outlined in Table 1,1.

1.4 RiSK ASSESSMENT

After completion of the site characterization, a quantitative human health risk
assessment will be performed for Area A and Area B at Dunn Field. The risk assessment

will evaluate potential impacts to human and ecological receptors exposed to OE, CWM

and breakdown products in soil and/or groundwater at 'the facility. The risk assessment

will be performed in accordance with USEPA's Risk Assessment Guidance for

Superfund (RAGs) (1989) and all associated directives and updates from USEPA and

EPA Region IV. A qualitative ecological evaluation will be performed. The evaluation
will consist of site characterization and data screening against available criteria. No

quantitative ecological risk assessment will be performed.

1.4.1 Human Health Risk Assessment

1..4.1.1 Prior to conducting the baseline risk assessment, data detected in site

media will be screened against the following criteria for human health (EPA, 1995):

• EPA Region 1I[ Risk-Based Criteria (RBC) at a cancer risk level of I x 10 _ for

carcinogensand a hazardindex of 0.I;

• Two times mean background concentrationfor naturally-occurringinorganic

chemicals;and

• Recommended Daily Allowances (RDAs) foressentialnutrients.

1.4.1.2 Chemicals thatdo not sereanout during thescrccningprocessare

consideredto bc chcmieals of potentialconcern (COPCs) and arc cvaluatcdinthe

quantitativebaselineriskassessment.

1.4.1.3 A baselinehuman healthriskassessment iscompleted in fourtasks:

I. Data Evaluation;

2. Exposure Assessment;

3. ToxicityAssessment; and

4. Risk Characterization(includinguncertaintyanalysis).

1.4.1.4 These fourstepswillbe evaltmtcdand potentialcm'cinogcnicrisksand

noncarcinogenic bawrds will be derived for each appropriate hurn&n receptor. From the

risk analysis, a list of preliminary chemicals of concern (COCs), as defined by EPA

1-4
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(1995), will be developed and an uncertainty analysis ,,viii be completed to establish final
COCs at the sites. A site visit and evaluation of site history by the human health risk

assessor will define appropriate receptors and pathways of exposure to be evaluated at the

facility.

1.4.2 Ecological Evaluation

1.4.2.1 For ecological receptors, a site characterization will be completed and the

chemicals detected in site media will be screened against the following ecological
criteria:

• EPA Region IV Supplemental Guidance to RAGS, Ecological Screening

Values;

• EPA Region III Soil Screening Criteria (BTAGs) and toxicological benchmarks

for soil from Will and Surer (1995); and

• Two times mean background concentration for naturally-occurring inorganic
chemicals.

1.4.2.2 Chemicals that do not semen out during the screening process are
considered to be chemicals of potential concern (COPCs). A quantitative ecological risk

assessment will not be completed.

1.5 CHEMICAL WARFARE MATERIEL ENGINEERING EVALUATION

AND COST ANALYSIS (EE/CA)

After completion of the site characterization and risk assessment, an Engineering

Evaluation and Cost Analysis (EE/CA) report will be issued describing the field work and

subsequent evaluations. In addition, the EE/CA report will also present the conclusions

as to the nature and extent of CWM contamination along with the development,
evaluation and recommendation for OE removal alternatives.
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Table 1.1 Format and Content ofthe Site CharactarizationWork Plan ferOUl

Section Cnntent

Section 1

Section 2

Section 3

Section 4

Section 5

Section 6

Section 7

Section 8

Appendix A

Appendix B

Appendix C

Appendix D

Appendix E

Appendix F

Appendix G

Introduction

Site Description and Previous Investigations

Site Specific Geophysical Investigation Plan

Site Specific Chemical Data, Laboratory and Field
Work Plan including Quality Assurance Project Plan

Site Specific Investigation Derived Waste Plan

Work, Data, and Cost Management Plan

Environmental Resources Protection Plan (ERPP)

References

Parsons ES Site Specific Safety and Health Plan

Guide for UXO/CWM Avoidance

Field Forms

Resumes of Key Team Members

Statement of Work

Erdec Standard Operating Procedures

TEU Standard Operating Procedures
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SECTION 2

CURRENT CONDITIONS

2.1 SITE DESCRIPTION AND BACKGROUND

2.1.1 Site Loealion

2.1.1.1 DDMT is located within the city limits of Memphis, Tennessee in

southwest Tennessee (Figure 1.1), approximately 8 miles east of the Mississippi River
and 6 miles north of the Tennessee-Mississippi State line (USATHAMA, 1982). The

Memphis International Airport is loomed about one mile southeast of DDMT. The depot

has been dosed and is maintained by the Defense Logistics Agency and under the control

of the Defense Distribution Region East (DDRE). The depot closed on September 30,

1997, and is currently under caretaker responsibility.

2.1.1.2 DDMT consists of approximately 642 acres and is comprised of the main

depot, a bulk mineral storage/past waste disposal area, military housing, and outdoor

recreational facilities. The major features of DDMT are shown in Figure 2.1. The bulk

mineral storage area/past waste disposal area, known as Dunn Field, is located north of

the main depot area. Based on information obtained from depot records and interviews

with former depot military personnel, OE and CWM disposal occurred exclusively on

Dunn Field (OUI). OU1 is divided into four separate areas (Areas A through D).

Historical information indicates that CWM have been buried in trenches and or pits
located in Areas A and B.

2.1.2 DDMT and Site History

2.1.2.1 DDMT was officially activated on January 26, 1942 as the Memphis
General Depot. Since that time, the depot mission and functions have been related to the

Army Engineer, Chemical, and Quartermaster Services_ DDMT provided supply, stock

con_xol, storage, and maintenance for all three services (USATHAMA, 1982).

2.1.2.2 The history of OE and CWM disposal on Dunn Field began in July 1946

when _wen_-nine mus_rd-ffiled German bombs were destroyed and buried. Most likely

these bombs were filled with nitrogen mustard (US Army, 1995). These bombs were part
of amiI shipment en route from Mobile, Alabama to Pine Bluff, Arkansas. Records

indicate that some of the bombs were leaking and had resulted in the contamination of the

rail lines and freight cars that contained the munitions (USATHAMA, ]982). Prior to

reaching Pine Bluff, three railears were identified as containing leaking munitinns and

these cars were transferred to the Memphis General Depot for proper handling. These
railcars were staged in the main depot area for unloading and decontamination. As the

bombs were unloaded from the railcars, those found to be leaking were taken to a slurry
pit constructed in Dunn Field for draining of the mustard. The pit was reportedly 30 feet

long, 7 feet wide, and 12 feet deep (USACE, 1995a, Section 5.2) and contained a chloride

of lime slurry. The bombs were drained by shooting holes into the nose of the bombs



using a rifle and allowing mustardto drain into the slurry pit. Reports indicate the
drained bomb casings were then destroyed in a shallow trench using dynamite in case any

of the bombs contained a burster charge. A total of twenty-four 500 KG and five 250 KG

bombs were destroyed and of these only the small bomb casings contained a burster

charge (USACE, 1995a, Section 5.2 and USACE, 1995b, Section 3.2). Atter draining

and dastruetion operations were completed, all mustard contaminated items (wood,

clothing, etc.) were placed into the slun'y pit and Uench and burned. The exact location
of the slurry pit and trench for exploding burster charges is not known, however records

indicate that the suspected location may be south of the existing parking lot in Area A

(USACE, 1995a, Section 5.2 and USACE, 1995b, Map #3). Another possible location of
the slurry pit has been identified as a series of three burial pits reported to contain

chlorinated lime COSACE, 1995b, Map #3). The suspected location of these chlorinated

lime pits is in the southern portion of Area A. Both suspected locations are shown in

Figure 2.2.

2.1.2.3 During the early to mid 1950s, Chemical Agent Identification Sets (CAIS)

were disposed and buried in Durra Field. Three major varieties, including 17 different

types of CAIS, were produced over three years (US Army, 1995). These sets were used
by the military to train soldiers to identify chemical agents in the field (US Army, 1995).

The CAIS disposed of at Dann Field was probably set K951/K952 (US Army, 1995).

Material safety data sheets (MSDS) for the agents found in the sets is included as

AUachment A-5 of the Site-Specific Safety and Health Plan (Appendix A). The CA1S set

disposed of at Dunn Field contained small glass ampoulas of mustard and lewisite (a
vesicant chemical agent) packed in a cardboard container whieh were stored in sealed

eylindrical metal containers (USATHAMA, 1992 and US Army, 1995). In addition to

mustard and lewisite CAIS K951/K952 contained chloropicrin and phosgene (US Army,

1995). At least six sets were disposed of at Dtmn Field (USATHAMA, 1992). CAIS

stocks found to be leaking or broken during periodic inspection were reportedly buried in

Dunn Field (USATHAMA, 1982). The damaged CA1S may have been broken up and

neutralized with chlorinated lime, however reports indicate that on at least five or six

occasions that the sets were put into the pits intact (USACE, 1995a, Section 5.2 and
USACE, 1995b, Section 3.2). In addition to the agents mentioned above chloroform was

also included in the ampoules as a solvent (US Army, 1995). Each of the ampoales

contained any where from 0% to 50% chloroform (US Army, 1995). The reported

disposal areas are located in Area B and possibly Area A. The known location of CAIS

disposal are shown in Figure 2.2. Records indicate that the larger area in Area B also

contains out dated or damaged food stocks (USATHAMA, 1982, Figure 11 and Table 7
and USACE, 1995b, Map #3).

2.1.2.4 The remains of destroyed or partially destroyed OE are also buried in pits

on Dural Field (Area A). Reports indicate that a 3.2 inch mortar round, smoke pots, band

grenades (smoke), and other unspecified OE are buried in these pits (USACE, 1995a,

Section 5.2, and USACE, 1995b, Section 3.2).

2.1.2.5 In addition to the chemicals and ordnance described above, various other

chemicals associated with the use of chemical agents have been buried in Dunn Field.

These chemicals include Impregnite (CC-2 and XXCC-3 both are waxed textiles),

Decontaminating Agent, Non-Corrosive (DANC). The deeontarninant DANC disposed

at Dunn Field is an organic N-chloroamide compound in solution with 1,1,2,2-

tetrachloroethane. DANC typically contained 90% to 95% l,l,2,2-tetraehloroethane.
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Chlorinating compound number 1 (an N-chloroamide) and 1,3-dichloro-5,5-

dimethylhydantoin (RH-195) were used as organic chlorinating compounds in DANC.

Food stocks, paints, acids, herbicides, and medical waste were also destroyed or buffed in

pits ands trenches in Duma Field (CEHND, 1997). However, the scope of this

investigation will be to focus on the presence of CWM or CWM byproducts related to
mustard or lewisite in either soils or groundwater.

2.1.3 Site Geology and Hydrogeology

2.1.3.1 Geologic and hydrogeologic information for the shallow formations

underlying DDMT has been collected and assimilated through a number of subsurface

investigations over the past decade. As part of these investigations, regional geologic and

hydrogeologic information has also been obtained and combined with site specific
information to formulate a conceptual model of the subsurface below DDMT.

2.1.3.2 Section 1.3 of the Final Groundwater Characterization Report

(CH2MHilI, 1997) provides an in depth discussion of the shallow geology beneath

DDMT. A regional geologic croas-seetion across area surrounding DDMT is provided in

Figure 2.3. A discussion of the shallow geologic and hydrogeologie units beneath
DDMT is provided below.

Geology

DDMT is underlain by a series of geoingic formations starting with a layer of loess

ranging from 20 to 30 feet in thickness. The loess is composed of silts and silty clay
which may contain thin, disoontinuous layers of fine sand (CH2MHilI, 1997). Loess

covers the land surface over extensive areas in the central United States and typically
overlies alluvial deposits (CH2MHilI, 1997).

The loess at DDMT is underlain by fluvial deposits predominated by sand and gravel
with minor lenses of clay and thin layers of iron oxide cemented sandstone or

conglomerate. The thickness of these deposits is highly variable (0 to 100 feet) due to the

presence of erosional features on the top and base (CH21VlP, JlI, 1997). The uppermost
aquifer at DDMT occurs within these deposits with the underlying Jackson Formation,

Cockfield, and Cook Mountain Formations (known as the Jackson Formation/Upper
Clalberne Group ) forming the base of the aquifer.

At DDMT, the Jackson Formatinn/Upper Claibome Group is encountered at depths
ranging from 70 feet below land surface (bls) to approximately 160 feet his in the

northwest portion of Dunn Field (CH2MHill, 1997). The upper portion of this formation

is composed of highly plastic clay of variable thickness of up to 85 feet in the northwest
portion of Dunn Field (CH2MHilI, 1997). This clay layer is underlain by sand units

which may belong to the Cook Mountain formation (CH2MHilI, 1997) or to extensive
terrace deposits of the Memphis Sand.

The Memphis Sand is characterized by thick beds of very free grained to gravely
sand and micaccous sand with clay beds comprising a small percentage of the thickness

(CH2MHiI1, 1997). Regionally, the top of the Memphis Sand ranges in depth from 120
to 300 feet bls and varies in thickness from 500 to 890 feet (CH2MHilI, 1997). This

aquifer serves as the primary drinking water source for the City of Memphis.
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Hydrogeology

The uppermost aquifer beneath DDMT, the Fluvial Aquifer, is of primary interest in

this project in terms of assessing whether CWM, explosives or associated degradation

products have migrated from the disposal pits. A detailed discussion of the regional
geology and hydrogeology is provided in the Final Generic Remedial

Investigation/Feasibility Study Work Plan (CEHND, 1995). The Fluvial Aquifer occurs

under unconfined conditions at DDMT with the water table forming the top of the aquifer

and the Jackson Formation/Upper Clairborne Group forming the aquifer base. Zones of
perched groundwater have been observed above clay lenses within the unsaturated

portion of the fluvial deposits. Based on water level measurements taken in February
1996 and top of clay elevations presented by CH2MHill (1997), the saturated thickness of

the Fluvial Aquifer varies from less than 5 feet near the northwest corner of the main

depot area, to about 40 feet along the eastern boundary of the main depot. Saturated

thicknesses in the Dunn Field area range from about 7 to 20 feet. Groundwater within the

Fluvial aquifer beneath the Duan Field flows generally westward as shown in Figure 2.4

with the exception of the southern third of Dtmn Field in which groundwater flows to the

southwest. Based on results from slug tests, the hydraulic conductivity of the aquifer
ranges from 5.4 x 10 "4 centimeters per second (cm/sec) to 2.3 x 10-2 era/see with a mean
value of7.g x 10"_era/see (CH2MHilI, 1997).

2.1.4 Topography

The terrain within and surrounding DDMT is relatively flat. Terrain in the main

depot area varies in elevation from 280 to 300 feet mean seal level (msl) with exception
of the golf course which varies from 260 to 300 feet msl in elevation. The Dtmn Field

area is relatively fiat at approximately 300 feet msl except for the northeast comer where

the land elevation ranges from 260 to 300 feet msl (USATHAMA, 1982).

2.1.5 Surrounding Land Use

The area surrounding DDMT is urban consisting of primarily residential properties
with lesser numbers of commercial and light industrial properties. A number of schools

and churches are located within several miles of the depot. The Memphis International

Airport is located approximately one mile southeast of DDMT and is surrounded by a
variety of commercial and industrial properties. Several public perks and golf courses are
located within several miles of DDMT.

2.1.6 Meteorology

2.1.6.1 Based on data referenced in the Installation Assessment (USATHAMA,

1982), the average annual temperature for Memphis, Tennessee is 62 degrees Farenhalt

(°F) with an annual nominal temperature range from -13*F to 106°F. The average
summer temperature is 80°F and the average winter temperature is 40*F.

2.1.6.2 Average monthly precipitation ranges from 2.7 inches in October to 6.1

inches in January. The average annual snowfall is 6.1 inches. The average relative
humidity is 70 percent and the prevailing wind direction is from the southwest.
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2.2 PREVIOUS INVESTIGATIONS

2.2.1 1992 USATHAMA Installation Assessment of DDMT

In 1992, USATHA/VIA, Aberdeen Proving Ground, Maryland, conducted an

installation assessment of DDMT. This study concluded that "a potential exists for

contaminant migration from DDMT via surface and subsurface mutes." Locations
identified as potential sources of contaminant migration included burial sites at Dunn

Field. Recommendations included the surface and subsurface investigation of the
identified areas to determine if contaminants were migrating offsite.

2.2.2 1995 OEW/CWM Archives Search Report

In 1994, the USACE, St. Louis District conducted a site inspection and archives
search of DDMT (USACE, 1995). The final report, dated January 1995, outlined the

nature and degree of ordnance and explosive waste/chemical warfare materiels

(OEW/CWM) contamination thought to be found at DDMT. This report identified burial

sites in the Dram Avenue Area (Dunn Field) thnnght'to contain destroyed or buried nEW
and CWM. This report also stated that "no evidence of the burial or destruction of

Conventional Ordnance or Chemical Warfare Materiels on the main depot could be
found".

2.3 NATURE AND EXTENT OF OEW/CWM CONTAMINATION

2.3.1 To date, no field investigations have been conducted to determine the nature
and extent of OEW/CWM contamination at Duma Field. Results from interviews with

former DDMT personnel and review of archive records indieate that CWM and OE have

been destroyed and/or buried in pits and trenehas at Duma Field.

2.3.2 Records from the handling and disposal of the German mustard bombs in

1946 indicate that the bombs were drained into a neutralization pit filled with a chloride

of lime slurry. The bomb casings were then destroyed using explosives in a separate pit

at Dunn Field. The nature of the mnslard in the slta'ry pit has not been confirmed,

however mustard disposed in the slurry pit is believed to have been neutralized by the

chloride of lime. It is also possible that the burning was effective in destroying the
mnstard. Further investigation is necessary to ascertain the current eonditinn.

Reportedly, it is possible for globules of mustard in a neutralization slurry to form a
protective outer shell of mustard which could result in the preservation of mustard inside

the globule. Also, mustard contained in the destroyed bomb casings represents a
potential source of mustard at Duma Field. A test enndueted at the Black Hills Depot in

which mustard was drained from bomb resulted in 35 percent of the sontents remaining in
the bomb casing (USACE, 1995b). Further, the ASR reported that the "use of dynarnite

to detonate the bttrster_ may not have removed any residue mustard. The final burning of

all materiels in the trench/pits using fuel oil would not have produced the temperatures

necessary to cause the mustard to be incinerated." The suspected locations of the slurry

pit and burster charge destruction pit ate shown in Figure 2.2. The extent of mustard or

mustard degradation product migration from these areas is unknown.

2.3.3 A second potential source of mustard is associated with the disposal of
damaged CA/S sets in trenches/pits located in Area B ofOU1. The CAIS sets contained

glass ampoules filled with mustard and the chemical agent lewisite. The ASR reported



that the remains of CAIS sets "'may still conlain Chemical Agents in glass vials. Vials

which were broken at the time of burial may also present a danger, along with
contaminated soil." Two former disposal pit/lreneh areas, shown in Figure 2.2, are
suspected to contain the subject CA1S sets. The location and distribution of the CAIS
sets within these areas is unknown.
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SECTION 3

SITE SPECIFIC GEOPHYSICAL INVESTIGATION PLAN

3.1 OBJECTIVE

The objective of the geophysical investigation is to investigate/characterize two

areas within Areas A and B at OUI suspected to have burial pits where CAIS sets,

bomb casings (drained German mustard gas bombs) and/or a slurry of mustard gas and

chlorinated lime may have been buried. This objective will be achieved by accurately

locating and recording the location of geophysical anomalies that represent potential
burial pit locations.

3.2 GEOPHYSICAL INVESTIGATION

3.2.1 GeophysicalField Team

The geophysical field team will be comprised of a Parsons ES geophyaici_t and a

CMS UXO-qualified escort. Responsibilities of the geophysicist will include ensuring
that the survey grid is setup properly, leading the geophysical operations, and

processing and interpreting the data. The CMS escort will be responsible for ordnance

avoidance in the investigation areas and assisting the geophysiaist during the surveys.

3.2.2 Surveying

3.2.2.1 The site will be divided into grids for the purpose of accurately recording

anomaly locations detected during the geophysical investigation. The sizes of the grids

will be dependent upon site topography and surface features but will primarily he 100 fi

by 100 ft. All grids will be laid out in a due-north orientation. A site map showing the
approximate grid layout is presented as Figure 3.1.

3.2.2.2 The field team will assist a surveyor registered in the state of Tennessee

in the placement of the grids. The CMS escort will elec_'onically sweep the area prior

to driving any survey stakes into the ground. Stakes will not be driven into the ground
if an anomaly is discovered within 2 feel of the intended location for the stake. An

alternate location will be selected as close as permissible to the original location and
electronically swept for anomalies.

3.2.2.3 The surveyor will establish and survey the comers of the grid. The
comer coordinates will be tied tu state plane grid coordinates via local coordinates.

3.2.3 Base Map

A base map of the site will be prepared with corresponding grid markings and

con_xol points. The comers of each grid will be located and the surveyor will provide
control points. The comer coordinates will correspond to state plane grid coordinates.

3-1
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3.2.4 Quality Control

3.2.4.1 Prior to beginning work each day, geophysical equipment will be

checked in an area designated for calibration. Results of the calibration will be recorded

in the site logbook. The control area will be solely dedicated to conducting daily checks
of the instruments. An insmtment reading differing more than 25 percent from the

baseline reading may suggest equipment failure or procedural error.

3.2.4.2 A base station will be established for the magnetometer survey where

readings can be taken to correct total intensity readings. The base station will be located

in an undisturbed area. Base station readings will be collected at one second intervals.
The location of the base station will be recorded in the field notebook.

3.2.4.3 The geophysical data collected in the field will be reviewed at several
stages. The first quality check will be during data collection. The field team will be

able to cheek the data logger to ensure that data is being collected and examine the data

during data logger "dumps" when the information is downloaded to the hard drive of a
portable computer. A seennd quality check will occur at the end of each day when the

data is reviewed and formatted for use. A third quality check will be performed when

the data is loaded into the mapping software.

3.2.4.4 Each member of the field team will have the opportunity to comment on

the data and procedures used to collect the data. If it appears that a particular

geophysical method or instrument is not generating meaningful results, field activities

will be suspended and the situation will be reviewed by the geophysical team leader,
Parsons ES Project Manager and Mr. Lynn Helms of CEHNC. A decision will then be

made as to whether the instrument or method will continue to be used to complete the

survey.

3.2.5 Geophysical Survey Equipment

A site-specific geophysical prove-out was performed at the site on January 30 and

31, 1998 and a letter describing the results nfthe prove-out was sent to the CEHNC

project manager. A copy of this letter is attached at the end of Section 3. Two

geophysical methods, frequency domain electromagnetias (EM) and magnetics were

selected to be used at the site tu perform the geophysical surveys. The instrumentation

will include the Geonies ® EM-31 terrain electromagnetic conductivity meter and the
Geometries ® G-858 magnetometer (or equivalent).

3.2.5.1 EM-31

3.2.5.1.1 The EM-31 instrument generates an elecU'omagnetie pulse that triggers

eddy contents (created by a time variant magnetic field) in the subsurface. The eddy

current decay produces a secondary time-variant magnetic field that is monitored by a

receiving coil and recorded by the attached data logger. The magnitude of the received

signal is linearly related to the apparent (terrain) conductivity.

3.2.5.1.2 The EM-31 collects continuous data in two components, quadrature

(conductivity) and in-phase (ratio of the secondary to the primary magnetic field).
Measuring both the quadrature and in-phase components allows differentiation between

waste with and without metallic debris. The in-phase component of the conductivity
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signal measured is especially useful for detecting buried metal. The effective depth of

exploration of the thsm.tment is approximately 18 feet.

3.2.5.1.3 The EM-31 conductivity measurements are subject to cultural
interferences from soureas such as power lines and surface metallic objects (i.e. fences,

cars, metallic debris). A large number of these interferences can severely impact the

results of a survey.

3.2.5.2 G-858

3.2.5.2.1 The G-g5g instrument is a cesium magnetometer sensor comprised of a

miniature atomic absorption unit from which a signal proportional to the intensity of the

ambient magnetic field is derived (Pawhiwski, et. al., 1995). The sensitivity of the

instrument is 0.005 nanoTesla (n'l] and can collect data at a frequency of up to ten times

per second.

3.2.5.2.2 The G-858 measures the earth's total magnetic field strength and when

used as a gradiometer (two sensors) it also measures the magnetic field gradient.
Ferrous objects cause localized disturbances in the earth's total magnetic field that are
measurable with the magnetometer. The greater the mass, the more disturbance to the

total field is created. The effective depth of exploration of the instrument depends on
the mass of ferrous material in the subsurface.

3.2.5.2.3 Magnetometry data may be affected by electrical storms, solar flares,

and magnetic storms as well as local sources of ferrous materials (i.e. fences, metallic

debris) or magnetic noise (i.e cellular phones, walkie talkies). Diurnal or daily changes

in the earth's magnetic field also occur and must be compensated for. This is

accomplished by establishing a base station where measurements are taken at regular

intervals throughout a survey and the survey data is later adjusted based on the
variations at the base station.

3.2.6 Geophysical Survey Procedures

3.2.6.1 ,The geophysical techniques selected for the site investigation are affected

by various environmental conditions (see Section 3.2.4). These conditions will be taken

into consideration when performing daily verification on the geophysical survey
equipment as well as during data collection.

3.2.6.2 The grid system laid out by the surveyor will be used to divide the site

into geophysical survey quadrants. The quadrants will be numbered and will be

relatianally connected using an x,y coordinate system. This system will be tied into the

local coordinate system if possible. The field team will establish survey transects with a

five-foot separation aeross each grid in a north-south alignment. Geophysical data will
be collected along these transects.

3.2.6.1 EM-31

3.2.6.1.1 The field team will collect continuous electromagnetic data along the

survey uanseets in eaeh grid. The EM-31 unit will be operated by the geophysicist

using an automatic data logger. The CMS escort will assist the geophysicist in tracking



his location using a series of cones or flags to accurately keep the transect line.
Transects may cross several grids where this method is deemed most effective.

3.2.6.1.2 At least twice each day, data collected in the data logger will be
downloaded to a laptop computer. At the end of the day, the data will be normaliz_ to

the grid coordinate system. At this point, the geophysical data will be reviewed to

assure that the EM-31 is properly calibrated and that the coordinates of the readings

correspond to the proper locations within the surveyed grids.

3.2.6.2 G-858

3.2.6.2.1 The G-g58 will be set up and checked following the procedures in the
instruction manual provided with the instrument. The insmunent check-ont will be
conducted in an area free from cultural interferences, and will include an insmmaent

battery check and tuning the instrument to the ambient field.

3.2.6.2.2 The field team will collect continuous magnetic data along the survey
transects in each grid. An automatic data logger will be used to store the data as it is

collected. At least twice each day, data collected in the instrument will be downloaded
to a laptop computer using the soib,vare accompanying the instrument.

3.2.7 Data Analysis

3.2.7.1 Data collected with each of the geophysical instruments will be post-

processed in the field after downloading. Pest-processing will primarily involve
ensuring that survey lines were correctly recorded with respect to their survey direction,

distance, and grid coordinates. During the EM-3[ and G-gsg surveys, the survey lines

are traversed over a known distance with data being collected incrementally with time.

Data markers are inserted by the operator into the data at specified distance intervals

over the course of the traverse. Post-processing compresses or expands the data

collected between each marker to cover the same distance interval. This is necessary

because of minor variations in the speed at which the operator walks along the survey
line.

3.2.7.2 After post-processing and data-checking is complete, the geophysical

data will be processed into an ASCII delimited file. The data will then be input into a
mapping software package (Surfer* for Windows or comparable) and the locations and

magnitudes of the geophysical signals will be plotted on a plan-view map. The

locations of potential burial pits (if found) will be selected from the anomaly maps and

coordinates for these locations will be presented. Final versions of the data and output

files shall be compatible with Intergraph Mierostation. Both electronic and hardcopy
versions will be delivered to CEHNC.

3.2.8 Records

A dally journal (log) will be kept documenting onsite activities. A minimum of

twenty 3" x 5" color photographs will be taken documenting site activities.
Descriptions of the photographs will be kept in the site log and a video will be provided
that shows representative site activities.
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SITE-SPECIFIC GEOPHYSICAL PROVE-OUT LE'I'I'ER



February 2, 1998

U.S. Army Engineering and Support
Center Huntsville

4820 University Square
Huntsville, AI 35805-I957

A{ IN: CEHNC-OE-CM(Mr. Steve

Dunn)

Recommendations for Geophysical Su_ey Equipment,
Defense Distribution Depot Memphis, Tennessee

Dear Mr. Steve Drain:

Parsons Engineering Science, Inc. (Parsons ES) has completed an on-site prove-out
of three geophysical instruments. The prove-out was performed on January 30, 1998

and January 3 l, 1998. The prove-out included the burial of five objects at various
depths and orientations. The geophysical instruments used in the prove-out were an
EM-31, EM-61 and a G-858 magnetometer.

Parsons ES is recommending the use of the G-858 magnetometer and the EM=31

dunng the field wm'k scheduled for the week of Februm-y 2, 1998. Mr. Lynn Helms
(CEHNC) observed the prove.out and concun'ed with the observations and

recorm-nendations provided below.

G-858 Magnetometer

I. The G-858 identified all ofthe buried metallic items during prove-out.

2. Surveying with the G-858 is fast and therefore cost effective.

3. Parsons ES recommends use of a base station with a sampling interval
of ] per second.

4. Parsorm ES recommends thatthe G-858 insVumcnt bc allowed to

warm-up untilsignal(s)stabilizeat50%.

EM-31 Tcmin Conductivity Meter

l. The EM-3] identified a suspected trench location during the prove-out.
Identification of the trench location was possible even under unfavorable

conditions such as close proximity to railroad tracks and power lines.

2. Surveying with the EM-31 is fast and therefore cost effective.

3. The EM-31 is the best method for locating ttcnchas/disturbed areas as

described in literature and as found through past experience.



Februa12¢2,1998

4. The EM-31 provides the best potential for detection of the slurry pit.
The G-858 will not find the slurry pit unless metal is present.

5. Parsons ES recommends that the EM-31 be allowed to warm-up for at
least 5 minutes.

If you have any questions or need additional information, please oall me at (404)
235-2424 or Jimmy Duncan at (404) 235-2375.

Sincerely,

PARSONS ENGINEERING SCIENCE, INC.

Thomas H Beisel, P.G.

Project Geologist
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SECTION 4

SITE SPECIFIC CHEMICAL DATA, LABORATORY
AND FIELD WORK PLAN

4.1 OBJECTIVES

This section describes the general sampling, laboratory, monitoring well installation,

soil boring procedures, and quality assurance/quality control (QA/QC) procedures to be

followed during the site investigation. The Defense Distribution Depot Memphis,
Tennessee (DDM2] Genetic Quality Assurance Project Plan (QAPP) (CH2MHilI,

September 1995) was used as a reference. This Site Specific Chemical Data, Laboratory

and Field Work Plan addresses the field activities, locatious and quantities of subsurface
soil, surface soil, and groundwater samples, sampling tools, and the analytical methods

and equipment to be used. This plan will also describe site specific parameters not
included in the Generic QAPP.

4.2 DATA QUALITY OBJECTIVES

Dala Uses and Data Quality Levels

The primary uses of data collected during the sampling activities are contaminant
characterization, health and safety, risk assessment, evaluation of alternatives, and

engineering design of aitematives. There are 4 categories of data quality (Levels 1,2,3,
and 4) corresponding to the level of supporting QA/QC documentation required. All four

Levels are discussed in the Generic QAPP.

4.3 FIELD SAMPLING PROCEDURES

General Sampling Requirements

4.3.1 The following general sampling requirements will be maintained:

• Prior notification of facility to obtain entry permits for personnel.

• Field sampling teams will consist of a minimum of two individuals. One person

will collect the sample as the other monitors adherence to sampling procedures,

records any difficulty encountered, and documents other information pertinent to

the investigation. A UXO supervisor will be part of every sampling team.

• To the extent feasible during sampling episodes, sampling activities in each

medium will be conducted so that the sampling order will be from the area of
least contamination to the area of must contamination.

• Sample collection for chemical analysis will be performed with either disposable
sampling devices or dacontaminated, stainless steel or Teflon® devices. When

composite samples are required, the sample will be homogenized in glass bowls.
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All sampling equipment will be decontaminated in accordance with the

procedures outlined later in this plan.

* Precleaned sample containers will be provided by the analytical laboratory. All

sample container records will be maintained by the analytical laboratory and will

be available upon request.

• A sample that is representative of the matrix being sampled will be collected.

• All samples will be analyzed initiai]y onsite at the ERDEC mobile laboratory for

CWM and CWM breakdown products. Samples shown to be free of CWM

agents will be sent to an offsite laboratory for the analyses summarized in Table
4.l.

• Sample integrity will bc maintained from the time of sample col]eation to receipt

by the laboratory.

4.3.2 All field notes will be recorded in indelible ink on standard forms in bound

notebooks. A daily field log will be completed, signed, and dated daily.

Significant events occurring during the day will be recorded and reported to the

PM. Daily communication is essential to evaluate whether timely corrective

actions are necessary. The field notebook(s) must provide a place for the field

team members to sign and data the entries. The field team leader (FTL) must
review all field notes.

4.4 FIELD ANALYSIS

A split of all samples will be analyzed in the field for CWM and CWM breakdown

products to determine which samples will be sent to an offsite laboratory for further

analysis_ The split sample will be transported by the on site Parsons sampling personnel

to the ERDEC mobile laboratory for agent analysis. Once the sample has been confirmed
non agent contaminated, then the original sample will be released to the environmental

laboratory far analysis. No sample will leave the site until ERDEC has provided results
on the split sample to identify the sample as free of agent. Parsons ES will maintain

sample control while awaiting the results from ERDEC. No additional analysis or
QA/QC procedures are required for the CWM/CWM breakdown product sample analysis.

4.5 SAMPLE BLANKS AND FIELD DUPLICATES

The two types of sample blanks- equipment (rinsate) blanks, and field blank.s, along
with field duplicates, apfit samples, and matrix spike/matrix spike duplicates will be

collected for the off site sample analyses. The descriptions, collection procedures, and
frequencies of each QC sample are discussed below.

4.5.1 Equipment Blanks

Equipment riusate blanks are used to detect any contamination introduced during
sample collection procedures due to the sampling egnipmem. Riasate blanks for the
groundwater samples are processed by rinsing decontaminated sampling equipment with

organic-free deionized water. The rinse water is collected in sample bortlas, preserved,
and handled in the same manner as the samples. Equipment blanks will be collected once

for each type of sampling equipment used during sampling procedures.
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4.5.2 Field Blanks

Field blanks are samples of source water used for decontamination and are used to

monitor the potential for conlamination from the source water. The source water will be

poured directly from the original container into sample bottles, preserved and handled in

the same manner as the samples. One field blank will be collected once from the water

source used for sampling activities.

4.5.3 Field Duplicates

Field duplicate samples are collected to measure the precision of the sampling

process. The FTL will choose at least 10 percent orthe total number of sample locations

previously known to contain moderate contamination, if possible, and will collect
duplicate samples from these locations. The source information will be recorded in the

field notes, but not on the chain-of-costody (COC) form prepared by the field team at the

time of sample collection. The identity of the duplicates will not be given to the analysts.

The source information will be forwarded to the QA reviewer to aid in the review and

validation of the data. The source of the field duplicate for the QA samples will be

dearly identified on the COC form sent to the QA laboratory.

4,5.4 Split Samples

Split samples are used to calculate the precision of the sampling and analytical

processes by providing a measure of comparability between laboratories Split samples

will be collected from 5 percent of the samples collected at DDMT for off site laboratory

analyses for the purpose of a quality control check by the Corps of Engineers' laboratory

in Missouri. Also, TDEC reserves the right to collect split samples and to analyze these
samples by the State of Tennessee laboratory.

4.5.5 Matrix Spike/Matrix Spike Duplicate (MS/MSD)

MS/MSD samples will be collected and shipped to the laboratory for spike analyses.

Only samples that are found to be free of agent will be analyzed as MS/MSD samples.

Triple sample volume will be collected for samples designated as MS/MSD samples.
However, no MS/MSD samples will leave the site until ERDEC releases the samples as

agent free. Five percent of the samples collected will be accompanied by spike samples.

However, if a spike sample has not been collected in a 14-day time period, a spike sample
will be collected and sent for analyses.

4.5.6 Off Site Analysis Sample Summary

A summary of the proposed samples to be collected and analyzed for this project are
presented below in Table 4.1.
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Table 4.1

Summary of Proposed Samples

Defense Depot Memphis, TN

Parameter Method Matrix

Est. Number of Number of QA
Environmental Samples

Samples EB FB FD MS

Dithianc/ UL04 (mod} Water 8 1 I
Oxathiane

Thiodiglyeol UW22 (mod) Water 8 1 1

Explosives SW8330 Water 8 1 I

ICP Metals SW6010 Water 8 1 1

Mercury SW7470 Water 8 1 1 I

Dithiane/ LL03 (rood) Soil ,44 4 3
Oxalhiane

Thiodiglyeol LW 18 (rood) Soil 44 4 3

Explosives SW8330 Soil ,14 4 3

ICP Metals SW6010 Soil 44 4 3

Mercury SW7471 Soil 44 4 3

NOTE:No sampleswill be sentoffsite for eL,mlysis Of _E above CWM b_ekdow_ productsunleSSthe _mlples have been

sc_en by the omitc ERDEC Labm 6_c of CWM agEm (m_tard, lewisite ete)

EB - Equipment Rinsate Blank

FB - Field Blank

FD - Field Duplicate ,

MS - Matrix Spikr.CMatrix Spike Duplicate Sample

4.6 FIELD DOCUMENTATION

4.6.1 Bound field log books will be maintained by the FTL and other team
members to provide a daily record of significant events, observations, and measttrements

during sampling events. All entries will be signed and dated. All information pertinent

to sampling will be recorded in bound log books with numbered pages. Entries in the log
book must include at least the following:

Name and title of author, date and time of entry, and weather/environmental

conditions during field activity

• Location of sampling activity

• Name and title of field crew

• Name and title of any site visitors

• Sample media (for example, groundwater)

• Sample eolleetion method

• Number and volume of sample(s) taken
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• Date and time of collection

• Sample identification number(s)

• Sample distribution (for example, laboratory)

• Water level measurement data

• Field observations

• Any field measurements made, such as pH, temperaturd, and conductivity

• All sample documents such as:

Bottle int numbers

Dates and method of sample shipments

COC forms

• Sample handling (preservation)

4.6.2 All original data recorded in field log books, sample labels, and COC forms

will be written with waterproof, black, indelible ink. None of these accountable,

serialized documents are to be destroyed or thrown away, even if one is illegible or
contains inaccuracies requiring document replacement. If an error is made on an

accountable document assigned to one individual, that individual should make all

corrections simply by crossing a line through the error, initialing and dating the
correction, and entering the correct information. The erroneous information should not

be obliterated. Any subsequent error discovered on an accountable document should be

corrected by the person who made the entry. All subsequent corrections will be initialed
and dated.

4.7 SAMPLE CONTAINERS

The FTL is responsible for proper sampling, labeling of samples, preservation, and

shipment of samples to the laboratory to meet required holding times. Table 4.2

identifies the proper containers, preservation techniques, and maximum holding times
according to EPA SW-846.
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Table 4.2

Required Sample Containers, Preservation, and Holding Times
Defense Depot Memphis, Tennessee

Sample Holding

Analyses Matrix" Container? Quantity Preservative** Time

TModyglycol

(GPES UW22 mud) W 40-mL vialst t 2 Cool 4°C 7/40 days* **

(GPES LWI8 mud) S 8-oz Glass Cool 40C 7/40 days'**

Dithiane/Oxathiane

(GPES UL04 mad) W I-L amber glass Cool 4_C 7/40 days* *'

(GPES LL03 mud) S I-L amber glass Cool 4_C 7/40 days

Explosives

(SW8330 i W I-L amber gIRSs l Cool 4_C 7/40days***

(SW8330) S I-L amber glass " 1 Cool 4"C 7/40 days

Metals(Total)

(SW6010) W I-L polyethylene 1 Cc_l 4°C, 6 months

HNO3, pH <2
S 8-oz Glass l Cool 4_C 6 months

Mercury

(SW7040) W 1-L polyethylcne I Cool 4_, 24 hours

HNO3, pH <2
(SW7471) S 8-oz Glass 1 Cool 4°C 24 hours

Thiodyglyeol

(U109) W 40-mL vialstt 2 Cool 4°C 7/40 days***

(LL09) S 8-oz Glass Cool 4°(3 7/40 days'**

Dithiane/Oxathiarie

(GPES UL04 mud) W I-L amber glass Cool 4°C 7/40 days* ==

(GPES UL03 mud) S I-L amber glass Cool 4_C 7/40 days

Metals {Total)

(60I0,7000) W I-L polyethylene Cool 4_C, 6 months

HNO3, pH <'2

S 8-oz Glass Cool 4_2 6 months

Mcrcury

(7040) W l-L polyethylene l Cool 4_, 24 hours

HNO3, pH <2
S 8-oz Glass I Cool 4=C 24 hours

"Sample meblx: S - Surface soft, subsurface soil;

W ffi(]roundwatcL

tG]ass containers will be sealed with Teflon@-Iincd screw caps.
**All samples will bc stroll promptly at 4°C in insulated chest,

*'*Holding Times: 7 days for extraction, 40 days for analysis.



4.8 SAMPLE NUMBERING SYSTEM 3 _ "7 G

4.8.1 A sample numbering system will be used to identify each sample collected

during the field investigation and for all blanks. The numbering system will provide a
tracking procedure to allow retrieval of information about a particular location and to

monitor that each sample is uniquely numbered. The samples will be identified by the

following sample designation scheme:

PROJECT - DATE - SAMPLING - SAMPLE - SAMPLE

LOCATION TYPE/DEPTH NUMBER

where,

project = Defense Distribution Depot Memphis Tennessee Site (DDMT)

date = date of sample collection (month, day, year)

sampling location -- MWI for monitoring well number I

SB for soil boring number '1

SSI for surface soil sample number 1

EB for equipment rinsate blank
FB for field source blank.

sample type = grab (G) or composite (C)

sample number -- first, second, third, etc.--sample collected from same location

4.8.2 Therefore, a sample designation code DDMT-091298-SBl-10-12'-01 would

indicate the first sample from "soil boring 1" that was collected on September 12, 1998
at a depth of 10-12 feet. Similarly, a sample designation code DDMT-091298-EB-G-I

would indicate equipment rinsate blank number one shipped on September 12, 1998 from
the Site.

4.8.3 Field duplicates will not be identified on the chain-of-custody form; these

samples will be given fictitious sample designation codes. The field duplicates,
however, will be identified in the field logbook.

4.9 SAMPLE CHAIN-OF-CUSTODY

4.9.1 Sample custody and documentation procedures described in this section will

be followed throughout all sample collection at DDMT. Components of sample custody

procedures include the use of field log books, sample labels, custody seals, and COC

forms. Each person involved with sample handling will be trained in COC procedures

before the implementation of the field program. The COC form will.accompany the
sample during shipment from the field to the laboratory. If samples are split and sent to

different laboratories, a copy of the COC form will accompany each split sample.

4.9.2 The information provided on the COC form will include the following:

* The project name

* The sampling station number or sample number
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• Date and time of collection

• Grab or sample designation

• A brief description of the type of sample and sampling location

• Signature of individuals involved in the sample transfer

• The time and date they recelve the sample

• Sample matrix

• The analytical methods required

4.9.3 COC records initiated in the field will be placed in a plastic cover and taped

to the inside of the shipping containers used for sample transport fi'om the field to the

laboratory. This record will bc used to document sample custody transfer from the field
sampler to the laboratory.

4.9.1 Sample Custody

A sample is under custody under the following conditions:

• It is in your actual possession; or

• It is in your view, after being in your physical possession; or

• ]t was in your physical possession and then you locked it up to prevent
tampering; or

• It is in a designated and identified secure area.

4.9.2 Sample Custody in the Field

The following procedures will be used to document, establish, and maintain custody
of field samples:

• Sample labels will bc completed for each sample, with waterproof ink, making

sure that the labels are legible and affixed firmly on the sample container.

* All sample-related information will be recorded in the project log book.

• The field sampler will retain custody of the samples until they are transferred or

properly dispatched.

• During the course of and at the end of the field work, the field supervisor

determines whether these procedures have been followed, and whether

additional samples arc required.

4.1{} SAMPLE S I'HPMENT

4.10.1 Samples will be delivered to the designated laboratory. During sampling and

sample shipment work, the FTL (or a designee) will contact the appropriate laboratory

daily to inform it of shipments. Hard plastic ice chests or coolers with similar durability

will be used for shipping samples. The coolers must be able to withstand a 4*foot drop
onto solid concrete in the position most likely to cause damage. Styrofoam or bubble

wrap will be used as packing malarial to protect the samples from breakage during

4-8
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shipment. After packing is complete, the cooler will then be taped shut with COC seals

affixed across top and bottom joint& Each container will be clearly marked with "THIS

END UP" arrows on all four sides and a sticker containing the originator's address.

4.10.2 The following procedures will be used when u_ansferring the samples ['or
shipment;

• Samples are accompanied by a COC form. When transferring the possession of

samples, the individuals relinquishing and receiving will sign, date, and note the

time on the record. This record documents transfer of custody nf samples from

the field sampler to another person, or to the laboratory. Overnight carriers will

be treated as a single entity and a single signature will be required when the

samples are delivered to the laboratory.

• Samples will be properly packaged for a shipment and dispatched to the

appropriate laboratory for analysis with a separate signed COC form enclosed in

each sample box or cooler.

• Whenever samples are split with a government agency, a separate COC form

will be prepared for those samples and marked to indicate with whom the

samples are being split.

,, All packages will be accompanied by a COC form showing identification of the

contents. The original record will accompany the shipment, and a copy will be
retained by the FTL.

4,11 LABORATORY SAMPLE CUSTODY

4.1 I. 1 The FTL will notify the laboratory of upcoming field sampling activities
and the subsequent transfer of samples to the laboratory. This notification will include

information concerning the number and type of samples to he shipped, as well as the
expected date of arrival.

4.11.2 The following procedures will be used by the laboratory sample custodian
in maintaining the COC once the samples have arrived at the laboratory:

• The laboratory will designate a sample custodian who is responsible for

maintain custody of the samples and for maintaining all associated records

documenting that custody.

• Upon receipt of the samples, the custodian will check the original COC and
request-for-analysis documents and compare them with the labeled contents of

each sample eantainer for corrections and traceability. The sample custodian

signs the COC and records the date and time received. The sample custodian

also will assign a unique laboratory sample number to each sample.

• Care is exercised to annotate any labeling or descriptive errors. In the event of

discrepancies in the documentation, the laboratory will immediately contact the

FTL as part of the corrective action process. A qualitative assessment of each

sample container is performed to note any anomalies, such as broken or leaking

bottles. This assessment is recorded as part of the incoming COC procedure.

4-9
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• If all data and samples are correct, and there has been no tampering with the

custody seals, the "received by laboratory" box is signed and dated.

• The samples are stored in a secured area and at a temperature of approximately

4°C, ifneeassary, until analyses are to begin.

• Samples arc accompanied by a COC form. When transferring the possession of

samples, the individuals relinquishing and receiving will sign, date, and note the

time on the record. This record documents Iransfer of cnstody of samples from

the field sampler to another person, or to the laboratory.

• A laboratory COC form accompanies the sample or sample fraction through
final analysis for control.

• Copies of the COC and request-fur-analysis forms will accompany the

laboratory report and will become a permanent par( of the project records.

4,12 FIELD PROCEDURES

4.12.1 Groundwater

Groundwater sampling efforts will be conducted to identify and evaluate CWM

contaminants in the groundwater beneath and around the disposal pits at Dunn Field.

Table 4.2 provides minimum laboratory QC sample requirements, including container
type, container quantities, preservatives, holding times, and SW-g46 Method or
laboratory-specific Standard Operating Procedure (SOP) for each parameter.

4,12.1.1 Groundwater Sample Locations and Rationale

Groundwater samples will be collected for chemical analysis from both existing and

newly constructed monitoring wells at Dunn Field. Existing monitoring wells are
deemed to be too distant from the specific pi)Jtrench locations to enable a reasonable

assessment of the releases from these sites. Therefore, six additional wells are to be

installed in Areas A and B of Dunn Field (Figure 4.1). All six of the wells will be

constructed in the Fluvial Aquifer to a depth of from 80 to 90 feet below land surface

(bls) at a minimum of 25 feet from the trenches and pits. The Fluvial Aquifer is around
70 feet his and is the water table. Two of the newly installed wells will be at

downgradient locations to the two suspected CWM disposal pits located in Area A. One

well will be installed upgradient of the Area A disposal pits. Three wells will be installed

down gradient of the two suspected CWM disposal pits in Area B. Groundwater samples
will be collected from two existing wells, MW- 13 and MW-14, as upgradient wells. Well
MW-13 will address the CAIS disposal trench area and MW-14 will be used as an

upgradient well of the slurry pit. Groundwater samples from the wells will be analyzed to
evaluate whether releases have occurred from CWM disposal sites at Duun Field.

Additional samples to be analyzed will include blanks and field duplicates.

4.12.1.2 Groundwater Sampling Procedures

4.12.1.2.1 Before groundwater sample collection, static water levels in the

monitoring wells will be measured within 24 hours of purging the monitoring well.

4.12.1.2.2 Groundwater levels used to consn_ct a groundwater potentiometric
surface map will be colIected within a 24-hour time frame. All water levels will be

4-10
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measured using a decontaminated, elecn-onic water level indicatur with an accuracy of

plus or minus 0.I foot. Munituring well sampling will generally proceed from the

putentini]y least contaminated well to the must contaminated well, according tu existing
data.

4.12.1.2.3 To prevent contamination ufsampling equipment by surface soils when
the wells are being purged or sampled, a plastic gruund cloth will be placed beneath all

sampling equipment. Purging will be aeeumplished through the use ufa decuntaminated

stainless steel submersible pump ur Teflun ® bailer. Ira bailer is used then the metals
purtion ufthe sample will be cullected first. The discharged water will be monitored fur

pH, temperature, and specific cunductivity. Purging will continue until three tu five well

vulumes have been removed and the pH, temperature, and conductivity are stabilized

(three successive measurements are within 5 percent ufune anothe0.

4.12.1.2.4 The amount uf purged fluid will be measured by filling graduated

buckets or by using a stopwatch mad noting the fluw rate of the pump versus elapsed
times. All water purged from the wells will be perniitted fur discharge tu the City sewer.

Wells will be sampled immediately after purging. The purge rote must nut exceed the

recharge rate ufthe well. Wells that recharge slowly will be purged dry and allowed tu
recharge tu at least 80 percent uf initial well vulume before sampling. If excessive time

(greater than 10 hours) is required fur the slow recharging wells tu recharge to 80 percent,
it will be documented by the FTL in the field log. To monitor that data is consistent, all
wells will be sampled within a 10-day time frame.

4.12.1.2.5 Clean disposable vinyl gloves will be used tu handle all samples and
equipment used fur purging and sample cullectinn. Each well will be sampled with a

Teflun ® bailer decontaminated according tu procedures described previously. Precleaned
bailers will be wrapped in aluminum foil fur transportatiun tu DDMT. A clean, braided

nylon cord will be used tu lower each bailer into the well and will be discarded al_er each

use. Care will be taken to prevent cuntast between the bailer and line and the ground.

4.12.1.2.6 Samples will be collected in accurdance with the guidelines furnished in

the Practical Guide fur Ground Water Sampling and the EPA Region IV EIPSOPQAM_

In accordance with EPA's Environmental Services Division guidelines, care will be taken

tu avoid aeratiun ufthe sample. The sample will be puured in a slow, steady stream frum

the bailer tu the prepared sample containers. The process will be repeated as necessary to

fill each cuntainer to the required volume. Field measurements of pH, specific
coeduetanee, and temperature will be cunducted and reeurded using instnLments that have

been calibrated daily and decontaminated before each use. Temperature will be measured

immediately upon pouring the sample from the bailer into a glass beaker.

4,12,2 Soil

4.12.2,1 Surface Soll

Surface soil samples will be eullected and analyzed tu characterize these soils for

CWM and CWM degradatiun products. Surface soil samples will be taken at 8 lueatiuns.

Buring locations will be screened geuphysieaily priur tu sampling to stay clear uf

geophysical anumalies. Only samples analyzed in the field by ERDEC as not shuwing

indieatiuns uf mustard ur lewisite will be shipped tu the laburatury for analysis.

Container type, container quantities, preservatives, holding times, and SW-g46 Methud or
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laboratory-specific SOP for each parameter are provided in Table 4.2. This section

identified the general requirements and purposes for collection of surface samples,

including the field QA/QC methods.

4.12.2.2 Surface Soil Sampling Procedures

Surface soil samples will be collected using a clean stainless-steel hand auger or

scoop to retrieve soil from zero to 6 inches below ground surface tags). The sample will
he divided into two (2) sub-samples. One sub-sample shall be used to take off-gas

haadspace readings to insure CWM is not present. The other sub-sample will be analyzed

for CWM/OE and constituents/degradation products. Surface cover (grass and weeds)

and debris (such as broken glass and rocks) will be removed from the sample prior to
placing in sample containers.

4.12.2.3 Subsurface Soils

Subsurface soil samples will be collected for chemical analyses fTom monitoring well
borings installed for this study (Figure 4.1). Samples will taken at two foot intervals and

analyzed in the field for CWM and CWM degradation products by the ERDEC mobile

laboratory. Borings will not be advanced more than two feet without geophysical

screening for additional anomalies. Only samples released in the field by ERDEC as not

showing indications of mustard or lewisite will be shipped to the offsite laboratory for

analysis. A maximum of six soil samples from each boring will be shipped offsite for
analysis. The overall purpose of this sampling effort will be to characterize the

subsurface conditions by providing soil samples for chemical analysis to determine the

nature and extent of releases of CWM and CWM degradation products to the
environment from the Area A and B waste disposal sites at Durra Field, as well as the

vertical and horizontal extent of such contamination in the subsurface soils; to evaluate

soil lithology and subsurface sWatigraphy. Additional samples to be analyzed include

equipment blanks and field duplicates (to fulfill QMQC requirements).

4.12.2.4 Subsurface Soil Sampling Procedures

Six subsurface soil samples will be collected from each monitoring well boring. Soil

samples for analysis will be collected on the basis of visual, ERDEC field screening or
organic vapor analyzer/photoionization detector (OVA/PID) field screening. Soil

samples will be stored in airtight containers and shipped daily to the laboratory for

analysis. The final decision to collect a sample from a certain zone will be based on the

results of CWM sample screening conducted on site by ERDEC. If any mustard or

lewisite is detected during the soil boring drilling, all work at that boring will stop
immediately, any containerized cuttings will be covered, and the borehole will be covered

with plastic sheeting. All downhole equipment which may have come in contact with
agent will be assessed and turned over to the Government if contaminated. This decision

will be documented in the field log.

4.12.3 Soil Boring and Monitoring Well Drilling Procedures

4.12.3.1 Permilting and Design of Monitoring Wells

The design and construction of monitoring wells will follow (as closely as practical)

the design criteria presented in the Handbook of Suggested Practices for the Design and

Installation of Groundwater Monitoring Wells and EPA Region 1V EIPSOPQAM
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Diagram of typical well construction details are shown in Figure 4.2. Drilling and field

personnel will have all applicable state and local certification required for drilling.

4.12.3.2 Installation of Monitoring Wells and Soil Borings

The procedures described below will be followed for monitoring well installation and

soil borings.

4.12.3.3 General Requirements

The drilling contractor will provide all drilling equipment, materials, and personnel
required to install the monitoring wells and soil borings. A qualified geologist or

geotechnical engineer will be onsite for all drilling, installation, development, and testing

activities. Borings will not be advanced more than two feet without geophysical screening
for additional anomalies.

4.12.3.4 Drilling and WeB Installation Techniques

Drilling techniques will be followed as described.below:

Soil Borings. The Dunn Field soil borings and monitoring wells will be installed

using hollow stem auger (HSA), mud rotary (MR), or another EPA-approved alternative

drilling technique. Only bemonite drilling mud will be used

HSA technique is preferable for installation of the monitoring wells and will be used

whenever possible. A zone of flowing sand has been encountered dt.u-ing previous

drilling operations at DDMT. If the auger becomes ineffective in the sands, a center plug

will be used. MR will be used only as necessary, to drill borings below the water table.

The drill rigs.will install a minimum 7-inch-diameter borehole to facilitate installation of

2-inch inside diameter (ID) casing and screens for the Fluvial Aquifer monitoring wells.

The drill rig will have the capability to collect split-spoon samples according to ASTM

procedures. At a minimum, the rig will be equipped with a cathead-operated, 14g-pound
hammer with a 30-inch draw.

Hollow Stem Auger Technique. When a boring is advanced using HSA, the

following protocol will be followed to install the well casing and screen in the shallow
wells:

• Install the 2-inch screen and riser through the HSAs with enough riser pipe to

extend the well casing about 2 feet above the ground surface.

• Install an artificial sand pack through thc annular opening, using a _emie pipe.

Water in small amounts may be used to prevent bridging of the sand in the
annulus.

Remove hollow stem augers in increments as the annulus space fills with sand.

• Continue installing sand pack until it reaches at least 2 feet above the top of the
well screen.

• Install a minimum 5-foot pure bentonite seal of a learn 20 percent solids using a

tremie pipe.
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• Remove HSAs from boring.

• Grout boring annulus to within 2 feet of ground surface using a tremie pipe and

nigh solids pure bentonite grout. Install steel security cap and a 4-foot by 4-foot

by 6-ianh concrete pad with 4 protective posts if the well is in a high-traffic area.

The grout will be allowed to set a minimum of 48 hours before developing the
well.

Mud Rotary Technique. The MR toahnique will be used only as necessary with

as little solids as possible used. When a boring is advanced using MR, the protocol
described below will be followed to install the well casing and screen in the shallow
wells:

• After termination of boring, all drilling rods will be removed.

• Install the 2-inch screen and riser, with enough riser pipe to extend about 2 feet

above the ground surface. CentTalizers m_y be necessary to center the pipe in
the borehole.

• Remove the mud cake from the boring well by pumping potable water through
the well riser and screen.

• Install the sand pack with a t_emie pipe from the bottom of the boring until at
least 2 feet above the lop of the well screen.

• Install a minimum 5-foot bentonite seal.

• Grout boring annulus to within 2 feet of the ground surface using a tremie pipe

and high solids, pure bentonite grout. Install steel security cap and a 4-foot by

4-foot by 6-inch concreXe pad with 4 protective posts. The grout will be allowed

to set a minimum of 4g hours before developing the well.

Borehole Abandonment Procedures

If for any reason a well must be abandoned during drilling, the well will be grouted

from bottom to top with Portland cement grout, and the casing cut offtow (2) feet below
ground surface.

4.12.3.5 Well Design

The monitoring wells will be designed similarly to existing wells on site and will

follow the Generic QAPP used by CFL2MHilI. The wells for this investigation will be

cons'aueted to allow use in the ongoing RI/FS even though the chemicals for analysis in

this project are not the same as those in the RIFFS. Material compatibility for the ILI/FS
has been considered in the following well design.

Well Riser and Screen. The risers and screens used in well construction will be

made of polyvinyl chloride (PVC) (meeting National Sanitation Foundation [NSF]
Standard 14).

Additionally, previous analytical results from existing monitoring wells at DDMT
indicate that contamination is not affecting well materials. There has been no indication

of degradation of the well materials resulting in well failure or leaching or organics from
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the well materials. Thus, the sample and dam quality will not be adversely affected by

using PVC (CH2MHilI, 1997). Continued use of PVC for well construction materials

will provide water samples that will be consistent with samples from the existing

monitoring wells without sacrificing data quality.

Riser. Wells installed for this investigation are to be installed in the Fluvial

Aquifer and will be constructed of new threaded, flush joint, PVC pipe with a nominal 2-

inch diameter. Well risers will conform to the requirements of ASTM-D 1785 Schedule

40 pipe and NSF Standard 14 PVC, and will he clearly identified as such.

Screen. The well screens will be a minimum of 10 feet long and will be
constructed of ink-and printing-free PVC material similar to the well riser. The screens

will be non-contaminating, factory-consm_cted, continuous wrap or mill-slot design, with

a slot size of 0.010 inch to minimize the volume of silt and sand entering the well. This

slot size is compatible with the results of the sieve analysis of existing wells shown in

Appendix C of the Pd Report. The mean grain size for the samples from the Fluvial

Aquifer ranged from 0.0075 to 0.11 inches, with most samples in the range of 0.012 to
0.032 inches. Most of the wells had a coefficient of uniformity less than three and a

curvature of less than two. The screens in the existing wells are also of the same slot size.

The wells have functioned satisfactorily. A 20/40 filter pack will be used in the well
installations. This screen and filter pack combination will minimize the sediment

entering the well, while allowing adequate flow for rapid purging and sampling of the
monitor wells.

Screen Location. Wells will he constructed so that base of the screen is near the

top oftbe confining unit between the Fluvial and Memphis Sand aquifers. The proposed
screen length is 10 feet. The placement of well scl_ans near the hase of the Fluvial

Aquifer is consistent with the nature of the contaminants of concern. Floating

constituents have not been encountered and are not expected during this project. None of

the contaminants of concern occur or are expected to occur as a floating product or dense
layers within the aquifer.

Joining Screen and Riser. Screen and riser sections will be joined by threaded,

flush-joint couplings to form watertight unions that retain 100 percent of the strength of
the screen. Solvent glue will not be used at any time con construction of the wells. The

bottom of the deepest screen or casing section will be sealed with a threaded cap or plug
of inert, non-corroding material similar in composition to the screen.

Well Plumbness and Alignment. All risers and screens will be set plumb and
true to line. The monitoring well screen and riser pipe will be held in the center of the
hole by the augers during the installation of the annular materials. Centralizers will be

used where necessary to calculate phimbness and alignment of the wells (generally for
wells that exceed 80 feet in depth). Centralizers will not be attached to the well screen.

The lowest centralizer attachment will he a minimum of 10 feet above the top of the well
screen.

Filter Pack. Silica sand will he used as the filter pack material. Only clean, inert
silica sand of 20/40 or similar gradation will be used to construct a uniform and

continuous filter pack. This filter pack is slightly finer than would be typically used in

material with the reported grain size distribution of the Fluvial Aquifer. However, this
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difference will not alter the well efficiency and will provide an effective connection with

the aquifer. The pack will be designed to prevent migration of fines into the screen. The

existing wells are constructed of similm-sized material. The filter pack will be placed by
tremie pipe from the base of the boring to approximately 2 feet above the well screen. If

the boring penetrates the confining layer, bentonite will be used to backfill the portion of
the confining layer pene'a'ated by the auger.

Bentonite Seal and Grout. A minimum 5-foot bentonite pellet seal will be

placed into the annular space between the riser and the boring wall at the top of the filter
pack. The bentonite pellet seal will be a minimum 30% solids pure bentonite material.

The bentonite will be tremied in place to prevent "bridging." A bentonite grout mixture,

consisting of a coarse-grained, high solids bentonite grout of at least 20 percent solids

pure bentonite (Baroid Benseal, American Colloid, Volclay, or equal), will be placed
from the top of the bentonite seal to within 2 feet of ground surface. The grout will

contain a minimum of 20 percent solids and be mixed in the field with potable water in
accordance with manufacturer's specifications.

Protection of Well and Surface Completion. Precautions will be taken to

prevent tampering with monitoring wells or the entrance of foreign material into the well.

Upon the completion of each well, a vented cap will be installed to prevent material from
entering the well. A protective steel casing will be placed m'otmd the well riser. The
steel casing will be equipped with a cap and lock and will be between 24 inches and 36

inches above ground level. It will be taller than the enclosed well. Depending on the

location, wells may be set in a protective casing much closer to the ground (flush-
mounted). At a minimum, a 4-foot-square, 6-inch-thick concrete pad will be constructed

around the protective casing at ground level and sloped away from the well. The portion
of the pad around the well will be set a minimum of 3 inches in the ground. Four, 2-inch

or larger diameter steel posts will be equally spaced around the protective casing and
embedded in the concrete pad. There will be no openings in the protective casing wall

below its top. The top of the well riser, as opposed to the well casings, will be notched
on the north side, which will be the point where the elevation is established. The

elevation will be to the closest 0.01 foot. All outside casing will be permanently
identified with the well number. A survey marker will be permanently placed in each

pad. Protective casings and steel posts will be primed and painted with two coats of
traffic yellow paint.

Temporary Capping. Any well that is to be temporarily removed from service,

or left incomplete becanse of delay in construction, will be capped with a watertight cap
and equipped with a vandal-proof cover.

4.12.3.6 Field Logs

The field geologist or geotechnical engineer will maintain suitable field logs
detailing drilling and well construction activities. Field logs will be foxed to CEHNC not

later than 0800 hrs, central standard time, on the day after the completion of the
subsurface sampling event.

Final Logs. Photocopies of the original field logs will be included in an Appendix

of the final report. Additionally, the field logs will be edited (for spelling and grammar)
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and drafted for inclusion into the final report. [nformation provided in the logs will

include the following

• reference point for all depth measurements;

• depth of each change of stratum;

• thickness of each stratum;

• identification of the material of which each stratum is composed according to the

Unified Soil Classification system, or standard nomenclature, as necessary;

• depth interval from which each formation sample was taken, and condition of

sample (such as wet or dry);

• depth at which bole diameter (bit sizes) change;

• depth at which groundwater is first encountered;

• depth to the static water level;

• total depth of completed well;

* depth or location of loss of drilling fluids (if used);

• location of any fractures, joints, faults, cavities, or weathered zones;

• depth and thickness of grouting or sealing;

• nominal hole diameters;

• amount of cement used for grouting or sealing;

• depth and type of well casing;

• description (to include length, location, diameter, slot sizes, material, and

manufacturer) of well screen(s);

• any sealing-off of water-bearing strata;

• static water level upon completion of the well and ailer well development;

• drilling date or dates;

• construction details of monitoring well; and,

• well development notes.

4.12.3.7 Well Development

After each well has been constructed, but no sooner than 48 hours after grouting is
completed, the well will be developed by pumping or surging, without the use of acids,

dispersing agents, or explosives. Development will continue for a minimum of four

hours or until groundwater removed from the well is clear and free of sand and drilling
fluids, and parameters (such as pH, temperature, and conductivity) are stabilized to less

than 5 percent fluctuation between three successive readings.
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4.12.3.8 Decontamination Procedures

A stringent decontaminatinn and inspection program will be followed to prevent the
in'oduction of any contaminants into the subsurface during drilling. A decontamination

area for the cleaning of drilling equipment will be set up away fi'om the drill site. After

cleaning and decontaminating, all drilling equipment and sampling tools will remain off

the ground on meal racks, metal sawhorses, or plastic sheeting until ready for use.

After the soil has been analyzed, if the analysis shows CW'M or CWM breakdown

products, the following decontamlnatiun steps will be taken for all equipment:

• Wash with 5% sodium hypoehlorite solution (a brush may be used to remove

particulates),

• Ri_e with tap water,

• Rinse with de-ionized water,

• Rinse with pesticide grade isopropanol,

• Rinse with organic free water,

• Air dry, and

• Wrap with aluminum foil.

If the soil analysis does not show the presence of CWM or CWM breakdown

products, the following deconmminatiun steps will be taken:

Drill Rig end Tools. All the drilling rigs and drilling equipment will be steam-

cleaned in the designated cleaning/decontamination area before entering the drill site. In

addition, all downhnle drilling, sampling, and associated equipment will he cleaned and
decontaminated by the following procedure between each borchole:

• Steam clean using a steam cleaner with soap capable of generating a pressure of

at least 2,500 pounds per square inch (psi) and producing a steam of at least

20°C. All equipment that is hollow or that has holes to transmit water or drilling

fluids will be cleaned inside and outside with soap.

• Rinse with potable tap water.

• Rinse with de-iunized water from a stainless steel container (can not be an hand

spmye0.

• Rinse with pesticide grade isopropanoi from a stainless steel container (can not
be an hand sprayer).

• Air dry.

Wrap with aluminum foil, if appropriate, to prevent contamination if equipment
is going to be stored or transported.

All cleaning and decontamination will be conducted in a designated area lined with
heavy-duly plastic. A catch basin will be used or eonsu'ucted to contain all runoff until it

can be placed into containers. The cleaning of drilling equipment (drill pipe, auger, and
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tool_ _11 be _nducted above _e pl_dc sheeting on _w hors_ or o_er appmpri_e

All of the drilling equipment, including the drill rig, will be inspected before entering
the site to monitor whether there are fluids leaking and whether all gaskets and seals are

intact. No oil or grease will be used to lubricate drill stem threads or any ether drilling

equipment being used over the berehole or in the borehole without prior approval

Soil Sampling Equipment Decontamination. All the soil sampling equipment not
associated with the drill rig and drilling will be decontaminated by personnel wearing

disposable latex gloves or vinyl gloves and using the following procedure:

• Wash with tap water and laboratory grade, non-phosphate detergent, using a

brush if necessary to remove parlieulate matter and surface films.

• Rinse with tap water.

Rinse with de-ionized water.

• Rinse twice with pesticide grade isopropanol (can not be an hand sprayer)..

• Rinse with organic-free water (_ deionized or distilled water and can not be an

hand sprayer).

• Air dry.

• Wrap with aluminum foil, if appropriate, to prevent contamination if equipment

is going to be stored or transported.

• Water used in decontamination operations will be disposed of as a purge water.

Groundwater Sampling Equipment Decontamination. With the following

exceptions, all groundwater sampling will be conducted with disposable sampling
equipment (such as disposable bailers and disposable rope) that requires no
decontamination.

Elevation tapes will be decontaminated using the following procedure:

• Wash with tap water and laboratory grade, non-pbosphate detergent, using a

brush if necessary to remove particulate matter and surface films.

• Rinse with tap water.

• Rinse with de-ionized water.

• Air dry.

• Wrap with aluminum foil, or seal in plastic hag.

Submersible pumps and hoses used to purge groundwater wells will be

decontaminated using the following procedures:

• Flush the hose using laboratory grade, non-phosphate detergent, followed by

scrubbing the exterior of the hose with a brush.
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• Rinse the exterior of the hose with tap water followed by pumping tap water

through the hose.

• Rinse the exterior of the hose and pump with de-innized water.

• Place equipment in a polyethylene bag to prevent contamination.

4.13 CALIBRATION PROCEDURES

4.13.1 Field Instruments

Field instruments will he calibrated daily prior to sampling activities. Smudards used
to calibrate the field instruments will be traceable to NIST Standards. The method and

frequency of calibration for the instrumanls used for each field activity are described in
this section.

4.13.1.I HNu Calibration

The meter will be calibrated according to'manufacturer's instructious. The

manufacturer will be contacted regarding recommendations for the most appropriate

calibrationpmcedttrc to he used forthe contaminants of interest.General instructionsme

included inthe SSHP. On a dallybasis,the meter willbe calibratedto isobutylene.The

HNu willbe zeroed to background levelseach hour and ateach new location.Calihration

recordswillbe kept inthe fieldlog book by fieldpersarmel.

4.13.1.2 Organic Vapor Analyzer Calibration

The primary calibration of the OVA is performed at the factory to lO0 parts per

million (ppm) methane gas. Secondary calibration will he performed according to

manufacturer's specifications at the beginning of each sampling activity. Those

specifications am included in the SHSP. In addition, the manufacturer will he contacted

regarding recommendations for the most appropriate calibration procedure to be used for

the contaminants of interest. The meter will be zeroed to back_ound levels on a daily

basis by field personnel.

4.13.1.3 Soil Baring Drilling

V/Idle drilling either borings or wells, an OVA or an HNu will be used to screen the

soil samples and to monitor the ambient air. The calibration procedures outlined in above

will be followed during the soil boring activities.

4.13.1.4 Groundwater Sampling

Several instntments will be used during the collection of groundwater samples.

Initial monitoring of the ambient air for the volatile organic vapors around the wellhead

will he performed using an HNu meter. The meter will be calibrated with isohutylene
each day and will he zeroed to ambient air at each well location before opening the well.

During well evacuation, pH and specific conductance will be measured. The meters will

he calibrated in the field before use at each well, following manufacturer's specifications.

The calibration procedures are described below and will be carried out by field personnel.
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4.13.1.5 pH Meter Calibration

The pH meters will be calibrated against two sets of standard pH solutions, either 4.0
standard units (SU) and 7.0 SU or 7.0 SU and 10.0 SU, depending on whether previous

pH measurements have been less than or greater than 7.0 SU, respectively. At the end of
calibration, the meter readings will he adjusted and the probe will be rinsed thoroughly
with distilled water.

4.13.1.6 Specific Conductivity Meter Calibration

The specific conductivity meters will be standardized by immersing the
decontaminated conductivity probe into a standard solution of conductivity buffer. The

conductivity of the standard solution will be within the same order of magnitude as the

water sample. The meter reading will be manually adjusled to the buffer solution value.

Afier calibrating, the probe will be triple rinsed with distilled water.

4.13.2 Laboratory Equipment

The contracted iaboratory will provide the project chemist and QA supervisor with a

copy of the appropriate Comprehensive Quality Assurance manual (CompQAM') for
review and approval. The Laboratory CompQAM will outline in detail procedures for
instrument calibration control.

4.14 ANALYTICAL PROCEDURES

Samples will be analyzed using EPA-approved methods. Before the field effort

begins, the analytical laboratory will provide the lead chemist with a copy of its

CompQAM for review and approval.

4.14.1 Data Packages

Level I and 2 data packages are detailed in Section 3.2.2 of the QAPP. Level 3 data

packages are summarized in Table 4.3. Level 4 deliverables are the same as Level 3 with
the addition of all the unreducad analytical data. The forms listed below may not apply to

all methods analyzed, but the information for all applicable forms will be provided.

4.14.2 Reporting Limits

Method target compound lists and reporting limits arc summarized in Table 4.5.
Because of the use of similar analytical techniques for Levels 2 and 3, the target reporting

limits presented in Table 4.5 arc applicable for both data quality levels.

4.15 DATA QUALITY EVALUATION

4.15.1 Level 1 - Field Survey Data

4.15.1.1 Field instruments used to collect tempamture, pH, and conductivity are

direct reading, thus there are no field calculations or data reduction necessary. All field
data will be recorded in the site log books by appropriate trained field personnel. Field

data will include the foilowing:

• [nstroment identification
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• Calibration infnnnation (standards used, standard expiration dates and

results)

• Date and tlmc of calibrationand sample measurement

• Sample results

• Supporting information(forexample, temperatureforpH reading)

4.15.1.2 All ficlddatawillbe collected,reviewed,and verifiedby the FTL while in

the field. Data initiallywill bc accepted or rejectedby the FTL before leaving the

sampling site.Extreme readings (readingsthatappear significantlydifferentfrom other

readingsatthe same site)willbe acceptedonly aRcr theinstrumenthas been checked for

malfunction and the readings verifiedby retesting.In addition,extreme or spurious

readings willbe recorded in the fieldlog book, along with the ratinnaleforacceptingor

rejecting the data.

4.15.1.3 Field documentation, sample data, instrument calibrations, and QC data

will be reviewed by the PM (or a designee) before being included in the project files. QC
cheeks will be reviewed by the project chemist, as well.
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Table 4.3

Level 3 Data Package Deliverables

Defense Depot Memphis, Tennessee

CLP-Like
Fore Purpose

Organics

]

2

3

4

6D

7E

8C

10

Metals

1

2

3

4

5A

5B

6

7

8

9

1O

IIA&B

12

13

14

Data summary form

Surrogate spike recovery

MS/MSD & LCS recoveries

Method blank summary

Initial calibration retention time summary

Continuing calibration summary

Analytical sequence - evaluation of retention time
shift for the internal standard

Compound identification summary

Data summm-j form

Initial end continuing calibration verification

Blanks

]CP Interference check samples

Spike sample recovery

Post-spikc sample recovery

Duplicates

Laboratory control sample

Method of standard addition results

ICP serial dilution results

Instrument detection limit

ICP inter-element correction factors (annually)

ICP linear ranges (quarterly)

Preparation logs

Analysis run logs
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Table 4.4

Project Reporting Limits

Defense Depot Memphis, Tennessee

Com pound/Analyte Wsler Soil

Organics

1,4-Oxathiane

1,4-Dithiane

Thiodiglycol

HMX

RDX

1,3,5 -TNB

1,3-DNB

Tetryl

NB

2,4,6-TNT

4-Am-DNT

2-Am-DNT

2,6-DNT

2,4-DNT

2-NT

4-NT

3-NT

lnorganics

Aluminum - ICP

Antimony - ICP

Barium - ICP

Beryllium - [CP

Cadmium - [CP

Calcium - ICP

Chromium - ICP

Cobalt - ICP

Copper - ICP

Iron - ICP

0.6000

0.3000

(_g/L)

2.0000

(_g/L)

1.25

0.84

0.26

0.11

1.25

1.25

0.11

0.060

0.035

0.31

0.020

1.25

1.25

1.25

200

6O

200

5

5

5,000

10

50
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0.25

0.65

0.26
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0.26

0.25

0.25

0.25

0.25

(_g)

40,000

12

40,000

1

1

1,000,000

2

10,000

5

20,000
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Table 4.4 - continued

Project Reporting Limits

Defense Depot Memphis, Tennessee

Compound/Analyte Water Soil

Magnesium - ICP 5,000 1,000,000

Manganese - ICP 15 3,000

Mercury -CVAA 0.2 0.l

Nickel - ]CP 40 g

Potassium - ICP 5,000 1,000,000

Silver - ICP 10 2

Sodium - ICP 5,000 1,000,000

Vanadium - ICP 5,000 1,000,000

Zinc - ICP 20 4

Table 4.5

Field Equipment Preventive Maintenance

Defense Depot Memphis_ Tennessee

Instrument Activity Frequency

pH meter

Conductivity Meter

Battery replacement or
electrode cleaning

Battery replacement or

probe cleaning

As needed (indicated by LCD

display) or as specified in the
instrument manual.

As needed (indicated by LCD
display) or as specified in the
instrument manual.

4.15.2 Level 2 - Field Screening Data

The field analysis will consist of CWM screening performed by ERDEC prior to

samples being released to the laboratory. Samples showing indications of CWM will not
be sent to the laboratory. All ERDEC data will be sent to Parsons ES upon completion of

the project to include the results in the report.

4.15.3 Levels 3 and 4 - Laboratory Analyses

All Level 3 and 4 data will undergo a data quality evaluation by the Parsons project

chemist. The details of the evaluation processes are in Sections 8.3 and 8.4 of the DDMT

Genetic QAPP.

4-27



327 87

4.16 RECONCILIATION WITH DATA QUALITY OBJEc'I IVES

The final activity of the data quality evaluation is an assessment of whether the data

meets the DQOs. A discussion of all data quality measures can be found in Sections 8.5

and 11 of the DDMT Generic QAPP.

4.17 PERFORMANCE AND SYSTEM AUDITS

The laboratory QA officer will carry out performance and/or systems audits to insure

that data of known and defensible quality are produced during the program.

4.17.1 System Audits

Systems audits are qualitative evaluations of components of the laboratory quality

con_'ol measure systems. They determine if the measurement systems are being used

appropriately. The audits may be carried out before all systems arc operational, during

the laboratory program, or after the completion of the laboratory program. Such audits

typically involve a comparison of the activities given in the QA/QC Plan with activities

actually scheduled or performed. A special type of systems audit is the data management
audit. This audit addresses only data collection and management activities.

4.17.2 Performance Audits

4.17.2.1 The performance audit is a quantitative evaluation of the measureman't

systems of a program. It requires testing the measurement systems with samples of

known composition or behavior to evaluate precision and accuracy. The performance

audit is carried out by or under the auspices of the laboratory QA Officer without the

knowledge of the analyst.

4.17.2.2 The laboratory QA Officer is responsible for evaluating the accuracy and

precision of the analytical data. Based on this evaluation, the laboratory QA Officer will

implement corrective actions as necessary to ensure that reliable data is obtained.

4.18 PREVENTIVE MAINTENANCE

4.18.1 Field Instruments

All equipment used by Parsons will be maintained in accordance with the

manufacturer's instructions. Preventive maintenance activities for field equipment are

listed in Table 4.5. Routine maintenance activities for field equipment repairs will be

documented in the site log book. Whenever a piece of equipment falls to operate

properly, the instrument will either be repaired in-house (if possible) or will he sen'i out

For repairs and another instrument equivalent to the original will be substituted.

4.18.2 Analytical Laboratory Instruments

Preventive maintenance for laboratory instroments is discussed in detail in the

laboratory CompQAM.

4-28
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4.19 DATA QUALITY INDICATORS

A discussion of the QC measures used for Data Levels 2, 3, and 4 is presented in
Section l I of the Generic QAPP. Also included in Section l I are the formulas for

calculating the ancuraey, precision, and completeness nfthe data.

4.20 CORRECTIVE ACTION

4.21).1 Field Activities Corrective Actions

The Parsons ES QA/QC Officer is responsible for implementing corrective actions

for field work. The laboratory QA Officer will be responsible for implementing
laboratory corrective actions. The need for corrective actions, if any, will be determined

by periodic audits as previously discussed. The corrective actions implemented, if any,

will be documented in the field log book or laboratory files, as applicable.

4.21 QUALITY ASSURANCE REPORTS

The Engineering Evaluation/Cost Analysis (EE/CA) report will include a separate

QA section which summarizes data quality information collected throughout the duration

of this project.

4.22 SAMPLE REPORT MANAGEMENT

4.22.1 Laboratory Submittals

4.22.1.1 As a minimum, the laboratory report will show traceability to sample
analyzed, cod will contain the following information:

• Name of report;

• Date of report preparation;

• Laboratory name, address, and telephone number;

• Sample ID number;

* Name of sample;

Type of sample (water, soil, etc.),

• Analyses performed;

• Initial sample volume for analysis;

• Final sample volume (after extraction) for analysis;

. Type of extraction performed (including method number);

• Date of sampling,

• Date sample was received;

• Date extractions/analyses were performed;

• Applicable laboratory blank results;

• Applicable surrogate standard recoveries and the respective QC Limits;



• Sample detection limits for each compound;

• Sample dilution factors;

• Quality con_'ol check sample summaries including percent recoveries, relative

percent differences, and respective QC Limits;

• Calibration and instalment tuning performance summaries,

* Appropriate Chain-of-Custody;

• Completed Cooler Receipt Form including temperataro information;

• Completed Case Narrative documenting any anomalies associated with the

sample analyses.

4.22.1.2 Project name and ID number will appear on the Chain of Custody Record.

All soil samples will be reported on a d,-y weight basis with percent moisture reported.

4.22.1.3 These data requirements will be included in the raw data submittal as well
as in clccUonic form.

4.22.2 Data Report Submittals

The rl_t_ report submitted by Parso_ ES will include the following information:

• Sample IDs, including data collected;

• Validated sample results (at detected concentration or as lass than the specific
quantitation limits);

• Internal quality control results (lab blanks, surrogate spikes, duplicates, spike
sample results);

• Cross reference table matching sample [Ds to QC sample [ds (including feld

duplicates, equipment rinsate blanks, and field blanks);

• Discussion of the data validation findings, including all non-complaim results
and definitions nf data qualifiers used.

4-3O
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SECTION 5

INVESTIGATION DERIVED WASTE PLAN

In the following sections, the disposal of derived wastes is discussed.

5.1 PURGED/DEVELOPMENT WATER AND DECONTAMINATING

FLUIDS

Development and purged water along with decontamination fluids will be collected

and stored. A composite sample of the containerized water Will be analyzed. The

analytical results of the composite sample will be. used for the characterization of the
waste. The discharge Will be conducted in accordance with the DDMT industrial

discharge permit application (currently being applied for). The processed water Will be

collected in a storage _ank for disposal to the City of Memphis sanitary sewer system

(consistent with the pel_llit). Solids will be allowed to settle out of the water before being
transferred to the treatment system.

5.2 STORAGE, ANALYSIS, TREATMENT, AND DISPOSAL OF

INVESTIGATION-DERIVED WASTES

All monitoring well and soil boring cuttings will be collected and placed in DOT-

approved drums or in a rolloff. A label will be affixed to each drum clearly indicating the

boring number and depth interval from which the cuttings originated. The site geologist
will maintain a log detailing the disposition of cuttings from each hole. The drums will

be stored in a location at Dunn Field as specified by DDMT pending the results of the
chemical analysis which Will determine the disposition of the contents.

5.2.1 Soil Waste

5.2.1.1 Analytical sample results from the investigation will be reviewed to

evaluate whether any of the soil waste might exceed TCLP criteria. Upon completion of

the data evaluation, a letter report will be submitted to DDMT detailing the drums that

contain cuttings that are non-hazardous and may be disposed of on-site as fill. This report
will also detail those drums containing cuttings that should be considered hazardous

waste (HW). The report will identify options for treatment and disposal of the HW in

accordance with applicable federal and State of Tennessee regulations. The contents of

the drums will be identified with a composite representative analytical sample. However,

first the drums will be sampled and analysis conducted by the ERDEC mobile laboratory

prior to shipping to the environmental laboratory. Of particolar concern are cuttings with

metals (primarily arsenic, chromium, and lead) contamination. The RI Report reported
widespread occurrence of metals concentrations in both surface and subsurface soils. A

number of these samples were obtained from areas with no known source of metals
contamination.
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5.2.1.2 Soil and cuttings from the decontamination operations will be collected in

drums. The site geologist will record the well number(s) from which decontamination

sediments were added to the drum. Labeling and handling of the drums from

decontamination will follow the same procedures as the drums of drill cuttings.

5.2.2 Classification and Disposal of Soil Waste

If the analysis of a soil sample indicates that organic compounds or metals exceed

either federal or slate TCLP limits (whichever is more stringent), then the drum(s)
associated with that sample will be considered HW and will be disposed in accordance

with federal and state requirements. Drums containing cuttings that were recommended

to be considered non-ba7-rdous will be disposed only upon specific .mitten instructions
from DDMT.

5.2.3 Personal Protective Equipment and Disposable Equipment Waste

All disposable personal protective equipment (PPE) waste (gloves, coveralls,

decontamination supplies, protective coverings, respirator canisters, booties, and splash

suits) and disposable equipment (DE) waste (plastic ground and equipment covers,

Teflon® tubing, conduit pipe, and aluminum foil) used during the study will be collected

and double bagged. PPE and DE wastes are generally classified os non-b,_,_dous wastes

and will be disposed in dumpsters at DDMT,

5-2
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SECTION 6

WORK, DATA, AND COST MANAGEMENT PLAN

The Work, Data and Cost Management Plan (WDCM) defines the project objectives,

identifies key personnel and their responsibilities and outlines a schedule for

implememing the project.

6.1 PROJECT OBJECTIVES

The objectives of this project are listed below.

A. To determine if CWM, OE, deg,a'4ation products, or decontamination

constituents are present and are migrating from the burial sites.

B. To characterize the extent and model the volume of CWM/OE contamination in

order to assess and recommend removal action.

C. To develop a removal action plan that satisfies the EPA, State, Federal

Government, and public concerns.

D. To provide location specific clearances for units within the suspect areas in order

to facilitate progression of RI/FS investigations.

E. Prepare a quantitative human risk assessment and a qualitative ecological risk

assessment for the site (optional).

F. To devise and compare feasible alternative actions including a no action

ahemative (optional).

G. To prepare an EE/CA that recommends and justifies appropriate preferred OE

Removal Alternatives (optional).

6.2 PROJECT TEAM

Figure 6.1 presents an organization chart for the project team.

6.3 SCHEDULE

Figure 6.2 presents a project schedule.

6.4 UNDERSTANDING THE SCOPE OF WORK

Suspected Ordnance and Explosive (OE) contamination exists on Dtmn Field which

poses a safety baT_rd in that unexploded ordnance (UXO), chemical warfare material

(CWM), and other chemicals associated with the Chemical Warfare Service may be
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beneath the site or be on the ground surface. The UXO and CWM may constitute an

imminent danger. The US Army needs to evaluate alternative means of addressing the

safety and health problems pursuant to the Comprehensive Environmental Response,

Compensation, and Liability Act (CERCLA) Section 104, and the National Contingency

Plan (NCP) Sections 300.120 (c) and 300.400 (e). The CEHNC will supply final reports

to Parsons ES including data and information gathered from previous sampling activities.

This information will be the basis for preparing the OE Characterization Report and Cost

Analysis. OE sampling is not a component of this scope of work.

6.5 TASKS AND DELIVERABLES

The following section presents the technical approach thai Parsons ES will follow to

complete the project.

6.5.1 Perform Site Characterization

6.5.1.1 Site charaetedzatinn activities to be performed at Dunn Field will follow

the procedures and objectives described in the Scope of Work and in the Work Plan.

Investigation activities to be performed include a geophysical survey, surface and

subsurface soil sampling and analysis, soil boring and monitoring well installation, and

sampling and analysis of water samples.

6.5.1.2 A video tape of each activity performed during the Site Characterizatinn

will be prepared and submitted as part of the Engineering Report. The location of site

characterization activities such as sampling will be surveyed and mapped by a Tennessee

registered land surveyor.

6.5.2 Data Management

6.5.2.1 Data collected with each of the geophysical instruments will be post-

processed in the field after downloading. Post-processing will primarily involve ensuring

that survey lines werecorrectly recorded with respect to their survey direction, distance,

and grid coordinates. After post-processing and data-checking is complete, the

geophysical data will be processed into an ASCII delimited file. The data will then be

input into a mapping soit'ware package (Surfer ® for Windows or comparable) and the

locations and magnitudes of the geophysical signals will be plotted on a plan-view map.

Final versions of the data and output files shall be compatible with Intergraph

Microstatinn. Both electronic and hardcopy versions will be delivered to CEHNC.

6.5.2.3 Level 1 and 2 analytical data data packages on groundwater and soil

samples are detailed in Section 3.2.2 of the QAPP. Level 3 data packages are
summarized in Table 4.3. Level 4 deliverables are the same as Level 3 with the addition

of all the unredueed analytical data.

6-5
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6.5.3 Letter Reports

6.5.3.1 Data gathered during the field effort will be presented in the form of letter

reports. The letter reports to be prepared include the following:

1. Analytical Letter Report,

2. [DW Letter Report, and

3. Geophysical Report of Field Data.

6.5.3.2 The Analytical Letter Report will summarize the findings of the soil and

groundwater sampling. The IDW Letter Report will identify the location and number of

IDW containers, analytical information and identify disposal options. The Geophysical

Report will provide the data gathered during the geophysical investigation.

6.5.4 1DW Disposal

IDW generated during the field effort will be disposed of at the direction of the

Contracting Officer. IDW containers will be located, secured, labeled, and sampled and

analyzed in accordance with the Work Plan and the Genetic Quality Assurance Project
Plan.

6.5.5 Meetings and Puhlie Involvement

Parsons will provide a minimum of two team members familiar with the project to

attend or give a presentation at a minimum of five meetings. The meetings will be held at

DDMT with the Restoration Advisory Board (RAB) or at Huntsville.

6.5.6 Perform Risk Assessment

An evaluation of site risks will be performed using the EPA Risk Assessment

Guidance for Superfund (RAGS). The results will be included in the EE/CA Report
discussion of overall site risks.

6.5.7 Prepare EE/CA Report

The EE/CA report will fully discuss the field work and subsequent evaluations and

recommendations. Ahcmative plans are to be developed to address the project objects.

The alternatives and their evaluations will be presented in the EE/CA Report.

6.6 PROJECT MANAGEMENT AND REPORTING

6.6.1 The project manager is responsible for issuing the following documents

throughout the project:

1) Meeting Minutes (due 10 calendar days al:ter a meeting);

2) Record of Telephone Conversations (due 5 days a.qer a conversation);

3) Master Schedule (submitted with this document); and



327 I00

4) Monthly Progress Reports.

6.6.2 A monthly progress report will be issued pursuant to the terms of the

contract. The monthly progress report will include a summary of the work performed

during the reporting period as well as the work that is planned to be performed in the

upcoming period. The report will summarize the results of meetings and telephone

conversations that occurred during the reporting period.

6-7
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SECTION 7

ENVIRONMENTAL RESOURCES PROTECTION PLAN

This Environmental Resources Protection Plan (ERPP) has been prepared for the

Engineering Design at Dunn Field located at the Defense Distribution Depot Memphis,

Tennessee(DDMT). The purpose of the ERPP is to ensure compliance with the National

Environmental Policy Act (NEPA) and Army Regulation (AR) 200-2 such that proposed

activities at the site avoid or minimize potential a_dverse environmental impacts.

7.1 SITE LOCATION

7.l.l The DDMT is located within the city limits of Memphis, Tennessee in

southwest Tennessee (Figure 1.l), approximately g miles east of the Mississippi River

and 6 miles north of the Tennessee-Mississippi State line (USATHAMA, 1982). DDMT

consists of approximately 642 acres and is comprised of the main depot, Dunn Field (a

bulk mineral storage/historic waste disposal area), military housing, and outdoor

recreational facilities. The investigation site is located at Dunn Field.

7.1.2 Dunn Field is located north of the main depot consisting of approximately 30

acres of open field currently used for bauxite storage. Based on information obtained

fi'om depot records and interviews with former depot military personnel, OE and CWM

have been buried in lxenches and or pits located in Duma Field.

7.2 FIELD ACTMT1ES INVOLVING ENVIRONMENTAL

RESOURCES

The field investigation is designed to determine if CWM, OE, degradation products,

or decontamination constituems are present and arc migrating from the burial sites. The

current plan does net include field investigations at areas of potentiul impact where public

activities may occur, and where sensitive natural and historic environments may exist.

7.2.1 VEGETATIVE SPECIES REMOVAL

7.2.1 Thc Engineering Design field investigation will include brush cleating

involving perennial species (1 inches in diameter or smalle 0. This action is required to

operate and maneuver field equipment which will be used to conduct geophysical

surveys. There are no critical habitat and known cultural resources to be avoided at Dunn
Field..

7-1
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7.2.2 If any larger specimens (trees) are determined to impact the investigmion,
Parsons ES will advise CEHNC and DDMT. No fitrther site action will be taken without

full coordination and approval of CEHNC and DDMT.

7.2.2 SOIL DISPLACEMENT

During drilling activities, soil will be displaced in small areas (l foot by 1 foot).

No areas of concern have been identified at Dunn Field:

Borings are to be completed as groundwater monitoring wells.

7.2.3 STREAMBED SEDIMENT DISTURBANCE

Sampling aefivities will not be performed in's!reambeds or stream banks.

7.3 KNOWN SENSITIVE ENVIRONMENTAL RESOURCES

There are no known sensitive environmental resources at Dunn Field.

7.3.1 ENDANGERED ANIMAL SPECIES HABITAT

7.3.1 There are no wildlife species of concern known to occur or having potential

for occurrence at or near the site. The most prevalent animal species at the site are

roaches (Battelle zermanica_, rats (Rattus nomegicus) and mosquitos (Culex) (COE a,

1995).

7.3.2 Fauna observed at Dunn Field include the following: squirrel (Sciurus niger),

Red fox (Vulpes vulpes fulva), morning dove (Zenaldura macroura), quail (Colinus

virginianus), and box turtles (Terrepene carolina).

7.3.2 ENDANGERED PLANT HABITAT

There are no plant species of concern known to occur or having potential for

occurrence at or near the site. Flora at the site include Bermuda grass and black oak

(Quercus velutina) (COE a, 1995).

7.3.3 ARCHAEOLOGICAL RESOURCES

There are no cultural resources identified at Dunn Field. Dann Field is located on

land originally used for cotton cultivation (COE a, 1995). Sampling activities will not be

conducted in known or suspected archaeological sites.

7,4 POTENTIAL ENVIRONMENTAL RESOURCE IMPACTS

The primacy potential environmental resources impacts of the Duma Field field

investigation will result from limited vegetative clearing and monitoring well installation

activities. Procedures outlined in this plan will be strictly followed to avoid violation of

7-2
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Bay federal, state, or local environmental statutes or regulations, or unnecessary
disturbance of natural habitats.

7.5 REQUIRED MITIGATION PROCEDURES

Field investigation activities at Dunn Field have been developed to avoid impacts to

sensitive resources. For this reason, extensive mitigation is not anticipated. However,

the following general mitigation procedures will be followed during all field activities:

[. Impacts to sensitive species will be minimized during the field investigation

activities by avoiding known or suspected sensitive wildlife habitats identified

previously.

2. Areas that receive brush clearing treatment will be allowed to revegetata

naturally after field survey activities are completed.

3. If major mitigation is required, it will be accomplished by CEHNC.

7-3
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SITE-SPECIFIC SAFETY AND HEALTH PLAN

DEFENSE DISTRIBUTION DEPOT MEMPHIS

MEMPHIS, TENNESSEE

1.0 INTRODUCTION "

1.1 PURPOSE

1.1.1 The nature of this field work makes a Site-Specific Safety and Health Plan

(SSHP) a principal concern both during project planning and execution. Planning and field

personnel must develop a health and safety consciousness, avoiding unnecessary risks.

1.1.2 The purpose of this SSHP is to establish personnel protection standards and

mandatory safety practices and procedures for all work conducted for the site characterization to

support the risk assessment and Engineering Evaluation/Cost Analysis (EE/CA) for two chemical

warfare materiel (CWM) sites. The sites arc located on Opcrable Unit (OU) 1 at the Defense

Distribution Depot Memphis (DDMT), Memphis, Tennessee. The plan assigns responsibilities,

establishes standard operating procedures, and provides for contingencies that may arise while

operations are being conducted at field work sites.

1.1.3 This SSHP provides general guidance for making decisions during field activities.

Sections cover field personnel responsibilities and work procedures, physical and chemical risks,

emergency procedures, and levels of personal protection. Site-specific information such as a

project description and site history, a contingency plan, a list of emargeney contacts, and

necassary health and safety equipment are also discussed. Appendix B of the work plan contains
guidance on ordnance avoidance during geotechnical operations. Attachment A-1 contains an

Accident Report Form and Attachment A-2 contains a Plan Acceptance Form. Attachment A-3

contains an Occupational Safety and Health Administration (OSHA) Job Health and Safety

Protection Poster. Attachment A-4 contains information on the Chemical Agent Identification

Sets (CAIS) suspected to be buried at the site and Attachment A*5 contains Material Safety Data

Sheets (MSDS) for the four primary chemicals of concern at the site. Dra_ versions of the

Memoranda of Agreement are presented in Attachment A-6 and a copy of the TEU Maximum

Credible Event (/VICE) and No Effects Distance is presented as Atlachment A-7.

1-1
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1.2 APPLICABILITY

1.2.1 The plan provisions are mandatory (as a minimum) for all on-site activities

undertaken at OUl by Parsons Engineering Science, Inc. (Parsons ES) and subcontractor

personnel. All site activities comply with the provisions of the Corporate Health and Safety

(H&S) Policies and Procedures Manual and applicable standards in 29 CFR Parts 1910 and 1926.

As site activities change, this plan may need to be modified. Such modifications are submiued

as SSHP addenda and are numbered sequentially. All SSHP addenda are reviewed and approved
by the Project H&S Manager.

1.2.2 Parsons ES personnel will be involved in potentially hazardous material activities

at this site, however the Edgewood Research Development & Engineering Cemer (ERDEC),

provided by DDMT, will be responsible for on-sita sample analysis and air monitoring

associated with the health and safety aspects related to CWM. Parsons ES personnel will be

knowledgeable of the health and safety hazards associated with the reported CWM buried at the
site.

1.2.3 Subcontractors must submit SSHPs to the Project H&S Manager addressing

hnTards associated with their specific project activities. Subcontractor plans must comply with

all applicable standards in 29 CFR Parts 1910 and 1926, and be reviewed by Parsons ES prior to
commencing specific site tasks.

1.2.4 All Parsons ES and subcontractor personnel must read this plan and submit a

signed Plan Aeeaptanea Form prior to the start of the work at this site. The Plan Acceptance
Form is shown as Attachment A-2.

1.2.5 All project work will be conducted in accordance with Parsons ES's standard

policies for huTnrd communication. Material safety data sheets for any chemicals brought on site

will be located at Parsons ES's field office. Site orientation and training will be provided to all
new employees brought on site and this will include an overview of all known haTards associated

with the site. A copy of Parsons ES's hazard communication program will be located at the field
office,

1.3 SITE DESCRIPTION AND HISTORY

1.3.1 SITE LOCATION

The DDMT is located within the city limits of Memphis, Tennessee in southwest Tennessee

(Figure 1.1), approximately 8 miles east of the Mississippi River and 6 miles north of the

Tennessee-Mississippi State line (USATHAMA, 1982). The Memphis International Airport is

located about one mile southeast of the DDMT. The depot has been closed and is maintained by

the Defense Logistics Agency and under the control of the Defense Distribution Region East

(DDRE). The depot is currently undergoing Base Realignment and Closure (BRAC) activities

(CEHND, 1997).
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1.3.2 SITE DESCRIPTION AND HISTORY

1.3.2.1 DDMT consists of approximately 642 acres and is comprised of the main depot, a

bulk mineral storage/historic waste disposal area, military housing, and outdoor recreational

facilities. The major features of the DDMT are shown in Figure 1.1. The bulk mineral storage

area/historic waste disposal area, known as Dunn Field, is located north of the main depot area.

Based on information obtained from depot records and interviews with former depot military

personnel, ordnance and explosives (OE) and CWM disposal occurred exclusively on Dunn Field

(OUI). OUI is divided into four separate areas (Areas A through D). Historical information

indicates that CWM have been buried in trenches and/or pits located in Areas A and B.

1.3.2.2 DDMT was officially activated on January 26, 1942 as the Memphis General

Depot. Since that time, the depot mission and funetioas have been related to the Army Engineer,

Chemical, and Quartermaster Services. DDMT provided supply, stock control, storage, and

maintenance for all three services (USATHAMA, 1982).

1.3.2.3 The history of OE and CWM disposal on' Duma Field began in July 1946 when

twenty-nine mustard-filled German bombs were destroyed and buried. These bombs were part of

a rail shipment en route from Mobile, Alabama to Pine Bluff, Arkansas. Records indicate that

some of the bombs were leaking and contaminated the rail lines and freight cars that contained

the munitions (USATHAMA, 1992). Prior to reaching Pine Bluff, three milcars were identified

as containing leaking munitions and these cars were transferred to the Memphis General Depot

for proper handling. The railears were staged in the main depot area for unloading and

decontamination. As the bombs were unloaded from the railears, those found to be leaking were

taken to a slurry pit constructed in Dunn Field for draining of the mustard. The pit was

reportedly 30 feet long, 7 feet wide, and 12 feet deep (USACE, 1995a) and contained a chloride

of lime slurry. The bombs were drained by shooting holes into the nose of the bombs using a

rifle and allowing mustard to drain into the slurry pit. Reports indicate the drained bomb casings

were then destroyed in a shallow trench using dynamite in case any of the bombs contained a

burster charge. A total of twenty-four 500 kilogram (kg) and five 250 kg bombs were destroyed

and of these only the small bomb casings contained a burster charge (USACE, 1995a, 1995b).

After draining and destruction operations were completed, all mustard contaminated items

(wood, clothing, etc.) were placed into the slurry pit and trench and burned. The exact location

of the slurry pit and trench for exploding burster charges is not known, however records indicate

that the suspected location may be south of the existing parking lot in Area A (USACE, 1995a,

1995b). Another possible location of the slurry pit has been identified as a series of three burial

pits reported to contain chlorinated lime (USACE, 1995a, 1995b). The suspected location of

these chlorinated lime pits is in the southern portion of Area A. Both suspected locations are

shown in Figure 1.2.

1.3.2.3 During the early to mid 1950s, Chemical Agent Identification Sets (CAIS) --
designated as K951/K952-- were disposed and buried in Dunn Field. The CAIS set contained

small glass ampoules of mustard, lewisite (a vesicant chemical agent), chloropierin, and

phosgene which were stored in sealed cylindrical metal containers. CA/S stocks found to be

leaking or broken during periodic inspection were reportedly buried in Dunn Field

(USATHAMA, 1982). The damaged CAIS may have been broken up and neutralized with
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chlorinated lime, however reports indicate that on at least five or six occasions the sets were put

into the pits intact LqOSACE, 1995a). A description of the K951/K952 CA1S sets is presented in

Attachment A-4.

1.3.2.4 The reported disposal areas are located in Area B and possibly Area A. The

known locations of CAIS disposal axe shown in Figure 1.2. Records indicate that the larger area

in Area B also contains outdated or damaged food stocks (USATHAMA, 1982 and USACE,

1995'o).

1.3.2.5 The remains of desn'oyed or partially destroyed OE axe also buried in pits on

Dunn Field (Area A). Reports indicate that a 3.2 inch mortar round, smoke pots, hand grenades

(smoke), and other unspecified OE are buried in these pits (USACE, 1995'o).

1.3.2.6 In addition to the chemicals and ordnance described above, other chemicals

associated with the use of chemical agents such as Decontaminating Agent Non-Corrosive

(DANC) have been buried in Duma Field. The dccontaminant DANe disposed at Dunn Field is

an organic N-chloroamide compound in solution with l,l,2,2-te_'achlorocthane. DANC

typically contained 90% to 95% 1,I,2,2-tctrachloroethane. Chlorinating compound number 1 (an
N-chinroamidc) and 1,3.dichlnso-5,5-dimcthylhydantdin (RH-195) were used as organic

chlorinating compounds in DANe.

[.3.2.7 Food stocks, paints, acids, herbicides, and medical waste were also desU'oyed or

buried in pits and trenches in Dram Field (CEH_D, 1997).

1.4 SCOPE OF WORK

1.4.1 Introduction

parsons ES field activities will include: performance of a geophysical survey; installation of

soil borings and monitoring wells; surface soil, subsurface soil and groundwater sampling; and

coordination with subcontractors of non.intrusive and intrusive investigations at this site.

1.4.2 Geophysical Investigation

A geophysical investigation will be performed to investigate/charactetize two areas within
Areas A and B in Durra Field suspected to have burial pits where chemical agent identification

sets (CAI$ sets), bomb casings (drained mustard gas bombs) and/or a slurry of mustard gas mad

chlorinated lime may have been buried. This objective will be achieved by accurately locating

and recording the location of geophysical anomalies that represent potential burial pit locations.

1.4.3 Soil Baring and Monitoring Well Installation

Six soil borings will be installed at Dunn Field to characterize the migration of CWM or

CWM degradation products from the suspected burial pits into surrounding soil. These borings

will be intentionally positioned outside the boundaries of the suspected pits. Each of the borings

win be completed as a monitoring well.

1-6
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1.4.4 Surface/Subsurface Soil and Groundwater Sampling

Surface/subsurface soil and groundwater samples will be collected and analyzed to

characterize the nature and extent of releases of CWM or its degradation products from the

suspected burial pits to the surrounding soil and groundwater at Dunn Field. Surface and

subsurface soil samples will be eollectad from the monitoring well borings. Groundwater will be

sampled from the six newly installed monitoring wells and two existing monitoring wells.

1.5 PROJECT TEAM ORGANIZATION

An overall responsibility chart is presented as Figure 1.3. Table 1.1 describes the

responsibilities of all on-site subcontractors and personnel and the names of principal on-site

personnel are lisled below.

Project Manager:

Site Manager

Walker J. Duncan, Parsons ES, Atlanta, Georgia

/ Site H&S Officer (Geophysical Investigation):

Tamir Klaff, Parsons ES, Atlanta, Georgia

Site Manager / Site H&S Officer (Intrusive Investigation):

Ross Surreney, Parsons ES, Atlanta, Georgia

Project Health and Safety Officer: Scott Rowden, Parsons ES Atlanta, Georgia

Subcontractors: UXO:

Drilling:

Analytical:

Surveying:

Other Organizations:

CMS International, Inc., Tampa, Florida

Atlanta Testing and Engineering, Atlanta, Georgia

GP Environmental, Galthersburg, Maryland

To Be Determined

Emergency Chemical Response: TEU

Soil and Groundwater Analyses (On-Site): ERDEC

1-7
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ON-SITE PERSONNEL

Title

Parsons ES

Project Manager

Parsons ES

Project Health
and Safety
Manager

Parsons ES Site
Health and

Safety Officer

General Description Responsibilities

Rcporlsto upper-level
management. Has authority
to direct response
opemgnns. Assumes total
control over site activities.

Advises Project Manager on
all aspects of H&S

Reports to the Project H&S
Manager on all aspects of
health and safety on site.
Performs day-to-day H&S
tasks. Stops work if any
operation threatens work or

public health or safety.

• Prepares and organizes the background review
of the situation, the Field Sampling Plan, the
Quality Assurance Plan, the SSHP, and the
field team.

• Obtains permission for site access and
coordinates activities with appropriate
officials.

• Briefs the field teams on their specific
assignments.

• Uses the site health and safety officer to
ensure that safety and health requirements are
met.

• Serves as the liaison with public officials.

• Provides technical support concerning health
and safety issuFs.

• Ensures that the Parsons ES health and safety
protocols being followed conform with
established industry protocols.

• Confirms each team member's suitability for
work based on a physician's recommendation.

• Conducts field health and safety audits to
ensure SSHP conformance and Parsons ES
policy compliance.

• Certifies that all workers have proper training.
* Reports all accidents to Parsons ES Corporate

H&S Manager.

• Ensures that Parsons ES and all

subcontractors perform personal inspections
of protective equipment and clothing prior to,
during, and after each use.

• Ensures that Parsons ES's and all

subcontractors' protective clothing and
equipment are properly stored and maintained.

• Controls entry and exit at the access Control
Points.

• Monitors Parsons ES personnel for signs of
stress, such as cold exposure, heat stress, and
fatigue.

• lmplementsthe SSHP.

• Prior to each work event, conducts inspections
to determine if the SSHP is being followed.

1-9
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Title General Description

Parsnns ES Site
Health and

Safety Officer
(confd)

Reports to the Project H&S
Manager on all aspects of
health and safety on site.
Performs day-to-day H&S
tasks. Stops work ifany
operation threatens work or
public health or safety.

Parsons ES Site

Manager
Responsible for field team
operations and safety.

Responsibilities

• Knows emergency procedures, evacuation
routes, and telephone numbers of the
ambulance, local hospital, poison control
center, fire department, and police
department.

• Coordinates decontamination
procedure_'provisions for medical care with
CEHNC/ERDEC personnel.

• Notifies CEHNC of emergency conditions.

• Ensures that all required equipment is
available.

• Advises medical personnelofpotential
exposures and consequences.

* Notifies emergency response personnel by
telephone or radio in the event of an
emergency.

• Maintains log book for site workers and
visitors.

• Acts as spokesperson if OSHA inspector
arrives on site.

• Conducts on site training concerning pertinent
H&S issues and new concerns.

• Reports all accidents or H&S incidents to the
office H&S Officer and CEHNC.

• Manages field operations.
• Oversee subcontractors field operations.

• Coordinates with the Site Safety and Health
Officer in determining protection level.

• Enforces site control.
• Documents field activities.

Parsons ES Field
Team

The work party must consist
of at least two people.

• Safely completes the on-site tasks.

• Complies with Site Health and Safety Plan.

• Notifies Site H&S Officer/Site Manager or
Supervisor of suspected unsafe conditions.

• Inspects personal protective equipment prior
to, during, and after each use.

CMS
Environmental

Project UXO/CWM support. Conducts surface clearance prior to intrusive
activities.

Conducts subsurface geophysical surveys
during intrusive activities.

Notifies Site H&S Officer of any suspected
subsurface UXO/CWM.

Advises Site H&S Officer on all issues
associated with subsurface UXO/CWM.

1-10
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ON-SIT_ PERSONNEL

General Description
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Emergency responsedC WM
monitoring•

ERDEC Soil and groundwater
analyses.

Responsibilities

Provides CWM monitoring during intrusive
activities.

Provides emergency response in the event
that CWM are encountered at the site•

Assesses'packages CWM if'necessary.

Provides D2PC modeling during
investigation•

Provideson-siteanalysesofsoiland
groundwaterforCWM and CWM breakdown
productconstituents.
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2.0 SAFETY AND HEALTH HAZARDS ANALYSIS

Both physical and chemical b.7_rds will present a risk _3 workers at the DDMT. The level

of risk is dependent upon the type of work being done. Table 2.1 presents each activity and

types of hazards involved as well as the mitigation actions being taken to prevent accident or

injury.

2.1 PHYSICAL HAZARDS

2.1.1 Underground Utilities Hazards

Before any drilling or excavation activities, efforts must be made to determine if

underground utilities, including sewers, telephone, water, fuel, or electrical lines, will be

encountered, and, if so, where such underground utilities are located. DDMT personnel shall

be contacted before starting any subsurface activities, and information anneeming buried

utilities will be obtained. A digging permit will be obtained from DDMT by the Parsons Site

Manager prior to commencing arty intrusive activities. DDMT will be responsible for the
clearance nf buried utilities.

2.1.2 Unexploded Ordnance

CMS Intematinnal of Tampa, Florida will provide technical assistance in dealing with

UXO. Guidance for UXO avoidance during site activities is provided in Appendix B of the
Work Plan.

2.1.3 Overhead Electrical Lines and Thunderstorms

2.1.3.1 Precautions will be exercised when drilling near any overhead electrical lines. The

driller must maintain a safe clearance distance between overhead utility lines and the drill rig

mast at all times. The minimum lateral distance between overhead electrical lines of 50

kilovolts (kv) or less and the drill rig is 1O feet. For lines rated over 50 kv, the minimum lateral

clearance between the lines and any part of the rig is 10 feet plus 0.4 inch for each kv over 50
kv.

2.I.3.2 Drilling operations mu_ cease during thunderstorms. The SHSO will determine
when these conditions exist.

2.1.4 Slip, Trip, and Fall Hazards

2.1.4. l Work sites may contain slip, trip, and fall haTzrds for site workers, such as:

• Holes, pits, or ditches;

• Slippery surfaces;
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• Steep grades;

• Uneven grades;
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• Sharp objects,such as nails,metal shards,and broken glass;

• Weather conditions,such as snow willmake surfacesslipperyand obscure visibility.

2.1.4.2 Site personnel will bc insh'uctcdto look for potentialsafety hazards and

immediately inform the SHSO or the Site Manager about any new haTards. If the hazard

cannot be immediately removed, actionmust be taken towarn siteworkers about theh,_ard.

2.1.5 Motor Vehicles and Heavy Equipment

Working with large motor vehicles and heavy equipment can be a major hazard. Injuries

can result from equipment hitting or running over personnel, or overturning of vehicles.

Vehicles and heavy equipment design and operation will be according to 29 CFR Subpart O,

1926.600 through 1926.602. The following precautions will be taken to help prevent injuries
and accidents.

Brakes, hydraulic lines, light signals, fire extinguishers, fluid levels, steering, tires,

horn, and other safety devices will be eheaked and maintained in good working order

throughout the duration of field activities.

Large construction motor vehicles will not be backed up unless the vehicle has a

reverse signal alarm audible above the surrounding noise level, backup warning lights,

or the vehicle is backed up only when an observer signals it is safe to do so.

Construction and heavy equipment will be provided with necessary safety equipment

including seat belts, roll-over protection, emergency shut-off during roll-over, backup

warning lights, and audible alarms.

• Blades and buckets will be lowered to the ground and parking brakes will be set before

shutting offany heavy equipment or vehicle.

• Field support vehicles will be equipped with a first-aid kit and appropriate fire
extinguisher.

2.1,6 Noise-Induced Hearing Loss

2.1.6.1 Planned activities will involve the use of heavy equipment, such as drill rigs and

generators. The unprotected exposure of site workers to this noise during activities can result in

noise-induced hearing loss. The SHSO will ensure that either earmuffs or disposable foam

earplugs are made available to, and used by, all personnel near operating heavy equipment, or

other sources of high intensity noise. Heating protection is required any time the noise level

reaches 85 dbA or greater. Double protection is required anytime noise levels exceed 104 dbA.

HaT-_rdous Noise Placards will be posted as required.
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2.1.6.2 Noise monitoring will be accomplished by field determination - if the whispered

voice cannot be heard at a minimum three foot distance - hearing protection will be required.

2.1.7 Heat Stress

2.1.7.1 General

2.1.7.1.1 Sweating does not cool the body unless moisture is removed from the body.

The use of personal protective equipment (PPE) reduces the body's ability _ eliminate large

quantities of heat because the evaporation of sweat is decreased. The body's effort to maintain

an acceptable temperature may become impaired and this may cause heat stress. Increased

body temperature and physical discomfort also promote irritability and a decreased attention to

the perfomaance nf bz:'nrdoea tasks.

2.1.7.1.2 Heat related problems include heat rash, fainting, heat cramps, heat exhaustion,

and heat stroke. Heat rash occurs because sweat is not evaporating, making the skin wet most

of the time. Standing erect and immobile in the heat allows blood to pool in the lower

extremities. As a result, blood does not return to the heart to be pumped back to the brain and

fainting may occur. Heat cramps are painful spasms of the muscles due to excessive salt loss

from profuse sweating. Heat exhaustion occurs due to the large fluid and salt loss from profuse

sweating. A person's skin is clammy and moist; and nausea, dizziness, and headaches may be
exhibited.

2.1.7.1.3 Heat stroke occurs when the body's temperature regulatory system has failed.

Skin is hot, dry, red, and spotted. The affected person may be mentally confused, delirious, and

convulsions may occur. A person exhibiting signs of heat smake should be removed from the

work area to be shaded area immediately. The person should be soaked with water and fanned

to promote evaporation. Medical attention should be obtained immediately. EARLY
RECOGNITION AND TREATMENT OF HEAT STROKE ARE THE ONLY MEANS OF

PREVENTING BRAIN DAMAGE OR DEATH.

2.1.7.1.4 Monitoring of personnel wearing PPE should begin when the ambient

temperature is 700F or above. Table 2.2 presents the suggested frequency for such monitoring.

Monitoring frequency should increase as the ambient temperature increases or as slow recovery

rates are observed. Heat stress monitoring should be performed by a person with a current first-

aid certifieetion who is trained to recognize heat stress symptoms. Other methods for

determining heat stress monitoring, such as the wet bulb globe temperature (WBG'I-) index

fi'om American Conference of Governmental Industrial Hygienist (ACGIH) Threshold Limit

Values (TLV) booklet can be used.



Table 2.201

Suggested Frequency of Physiological Monitoring
For Fit and Acclimatized Workers( a)

Operable Unit (OU) I

Defense Distribution Depot Memphis

Memphis, Tennessee
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Adjusted
Temperature( b)

Normal Work
Ensemble( c)

Impenmeable
Ensemble

90°F (32.2°C) At_er each 45 After each 15
or above minutes of minutes of

work work

87.5°-90°F After each 60 ' After each 30
(30.8°-32.2°C) minutes of minutes of

work work

g2.5°-g7.5°F After each 90 After each 60

(28.1 °- 30.8°C) minutes minutes of
work work

77.5°-g2.5°F

(25.3 °- 28.l°C)

72.5°.77.5°F

(22.5°-25.3°C)

After each 120 After each 90
minutes of minutes of

work work

After each 150 After each 120

minutes of minutes of
work work

(l) NIOSH/OSHA,qJSCG/EPA, 1985.

(a) For work levels of 250 kiloca]ories/hour.

(b) Calculate the adjusted air temperature (ta adj) by using the equation:
taadj = m + (13 x percentsunshine)
where: ts is the air temperature in °F.

Measure air temperarare (ta) with a standard mercu_'-in-ginss thermometer, with the bulb shielded
from mdiaat heat.

Estimate percent sunshine by judging what percent time the sun is not covered by clouds that are thick
enough to produce a shadow (100 percent sunshine = no cloud cover and a shar_, distinct shadow;
zero percent sunshine = no shadows.)

(c) A norm al work ensemble consists of cotton coveralls or other cotton cinthing with inng sleeves and
pants.

2-6
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Early symptoms of heat related problems include the following:

1. Decline in task performance

2. Lack of coordination

3. Decline in alertness

4. Unsteady walk

5. Excessive fatigue

6. Muscle cramps

7. Dizziness

To monitor the worker, measure:

• Heart rote. Count the radial pulse during a 30-second period as early as possible in the
rest period.

If the heart rate exceeds 110 beats per minute at the beginning of the rest period,

shoreen 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, shorten

the following work cycle by one-third.

• Oral temperature. Use a clinical thermometer (3 minutes under the tongue) or similar

device to measure the oral temperature at the end of the work period (before drinking).

If oral temperature exceeds 99.6°F (37.6°C), shoaen the next work cycle by one-

third without changing the rest period.

If oral temperature still exceeds 99.6°F (37.6°C) at the beginning of the next rest

period, shorten the following cycle by one-third.

Do not permit a worker to wear a semipermeable or impermeable garment when

oral tempemtuse exceeds 100.6°F (38.1 °C).

2.1.7.3 Prevention of Heat Stress

Proper training and preventive measures will aid in averting loss of worker productivity

and serious illness. Heat stress prevention is particularly important because once a person

suffers from heat stroke or heat exhaustion, that person may be predisposed to additional heat

related illnesses. To avoid heat stress, the following steps should he taken:

• Adjust work schedules.

Modify work/rest schedules according to monitoring requirements.

Mandate work slowdowns as needed.

Perform work during cooler hours of the day, if possible, or at night if adequate
lighting can be provided.
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• Provide shelter (air-conditioned, if possible) or shaded areas to protect personnel

during rest periods.

• Maintain worker's body fluids at normal levels. This is necessary to ensure that the

cardiovascular system functions adequately. Daily fluids intake must approximately

equal the amount of water lost in sweat, i.e. 8 fluid ounces (0.23 liters) of water must

be ingested for approximately every 8 ounces (0.23 kg) of weight loss. The normal

thirst mechanism is not sex_sitive enough to ensure that enough water will be drunk to

replace lost sweat. When heavy sweating occurs, encourage the worker to drink more.

The following strategies may be useful:

Maintain water temperature at 50 ° to 60°F (10°-16.6°C).

Provide small disposable cups that hold about 4 ounces (0.1 liter).

Have workers drink 16 ounces (0.5 liters) of fluid (preferably water or dilate

drinks) before beginning work.

Urge workers to drink a cup or two every 15 to 20 minutes, or at each monitoring

break. A total of I to 1.6 gallons (4 to 6 liters) of flaid per day are recommended,

but more may be necessary to maintain body weight.

• Train workers to recognize the symptoms of heat-related illnesses.

• Rotate personnel and alternate job functions.

• Avoid double shifts and/or overtime.

2.1.8 Cold-Related Illness

Exposure to low temperatures presents a risk to employee safety and health both through

the direct effect of'he low tempemture on the body and collateral effects such as slipping on

ice, decreased dexterity, and reduced dependability of equipment. Work conducted in the

winter months can become a baTard for field personnel due to cold exposure. All personnel

must exercise increased care when working in cold environments to prevent accidents that may

result from the cold. The symptoms of cold exposure include frostbite and hypothermia. Wind

increases the impact of cold on a person's body. Work will cease under unusually hazardous

conditions (e.g., windchill less than 20°F, or wind chill less than 30°F with precipitation).

Systemic cold exposure is referred to as hypothermia. Local cold exposure is generally labeled

frostbite. Recognition of the symptoms of cold-related illness will be discussed during the

health and safety briefing conducted prior to the onset of site activities.

* Hypothermia. Hypothermia is defined as a decrease in a person's core tempemture

below 96°F. The body temperature is normally maintained by a combination of

cenlrai (brain and spinal cord) and peripheral (skin and muscle) activity. Interferences

with any of these mechanisms can result in hypothermia, even in the absence of "cold"

ambient temperatures. The first symptom of systemic hypothermia is shivering.

Maximum shivering starts when the core body temperature drops below 95°F. The

next set of symptoms as the body's cooling progresses is apathyl listlessness, and

sleepiness. The person remains conscious and responsive with normal blood pressure

and a core temperature of 93.2°F. The person must be removed immediately to a

facility with heat. As hypothermia advances beyond this point, the person has a glassy

2-8
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stare, slow pulse, slow respiratory rate_ and may lose consciousness. Severe

hypothermia starts when the core body temperature reaches 91.4°F. Finally, the
extremities start to freeze hard and death could result.

2.1.9 Snakes

A person bitten by a snake should try to lie still and be quiet. If the bite is in the arm or

leg, keep the bite lower than the heart. Staying still and holding the bite lower than the heart

will help to slow any poison spreading through the body. Ice the affected area if swelling or

color change occur. Get medical care as soon as possible, even if the snake was known to be

non-poisonnns. The use of snake bite kits is prohibited.

2.1.10 Ticks

If found crawling on a person, ticks should he removed and burned or smashed between

two rocks. Do not smash ticks with fmgem. Ira tick is found to be holding onto the skin, the

tick should be covered with Vaseline until it can no longer breathe and backs out of the skin.

At that time, all parts of the tick should be removed with tweezers. Areas of the skin where the

tick may have crawled, as well as bite area will be scrubbed with soap and water. Hot showers

are to be taken as soon as possible after site departure to wash away all ticks that have not
adhered to the skin.

2.1.11 Insect Bites/Slings

2.1.11.1 Mild insect bites should be treated by applying a baking soda paste or ice

wrapped in a wet cloth. Bee stingers should be gently scraped offthe skin, working from the

side of the sting.

2.1.11.2 Persons who have been bitten by a brown recluse or black widow spider should

be immediately transported to a hospital. The spider should be collected for confirmation of the

species. Reactions to a brown recluse spider bite include mild to severe pain within two to

eight hours and a star shaped area around the bite within three to four days. Reactions to a

black widow spider include intense pain at the site of the bite after approximately 15 to 60

minutes, followed by profuse sweating, rigid abdominal muscles, muscle spasms, breathing

difficulty, slurred speech, poor coordination, dilated pupils, and generalized swelling of face
and extremities.

2.1.11.3 If insect bites become red or inflamed or symptoms such as nausea, dizziness,

shortness of breath, etc., appear, medical care will be sought. Immediate cam is needed if a

person is allergic to insect bites/stings. Personnel with insect allergies should inform the

Project Manager and Site Health and Safety Officer. If an allargie person receives a spider bite

or insect bite/sting, seek immediate medical attention, keep the victim calm, and cheek vital

signs frequently. Rescue hreathing should be given ifnecassary to supply oxygen to the victim.

Swelling of the breathing passages may require extra hard blowing.

2.1.12 Poisonous Plants

2.1.12.1 The majority of skin reactions following Contact with offending plants are

allergic in nature and are characterized by:
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• General symptoms of headache and fever;

• Itching;

• Redness; and

• A rash.

2.1.12.2 Some of the most cemmon and severe allergic reactions result from contact with

plants of the poison ivy group, including poison oak and poison sumac. Such plants produce a

severe rash characterized by redness, blisters, swelling, and intense burning and itching. The

victim also may develop a high fever and may be very ill. Ordinarily, the rash begins within a

few hours after exposure, but it may be delayed for 24 to 48 hours.

2.1.12.3 The most distinctive features of poison ivy and poison oak axe their leaves,

which are composed of three leaflets each. In certain seasons, both plants also have greenish-

white flowers and berries that grow in clnslers.

2.1.12.4 A person experiencing symptoms of poison ivy or poison oak should remove

contaminated clothing; wash all exposed areas thoroughly with soap and water. Apply calamine

or other poison ivy/oak lotion if the rash is mild. Seek medical advice if a severe reaction

occurs, or if there is a known history of previnus sensitivity. Oak and ivy cleanser can be used

after site work or after potential exposure to reduce chances of irritation.

2.1.13 Chemical Spills

A spill kit will be maintained at the site in case a ehemical being used at the site (such as

sodium hypochlorite, a decontamination chemical) is spilled. The kit will include spill

absorbers (spill socks, pads, and pillows), disposable bags, and a 35 gallon container.

Approximately 28 gallons of spilled oil, coolants, solvents, or water can be absorbed using the
contents of the kit.

2.1,14 Permitted Confined Space

A permit-required confined space is a confined space that contains a potentially baT_rdous

atmosphere, a material that has the potential to engulf an entrant, a configuration such that an

entrant could get happed, or any other recognized serious safety or health bt_rd. Permit-

confined spaces will not be entered at the site during this project•

2.2 CHEMICAL HAZARDS

Table 2.3 lists contaminants of concern that have been detected or are suspected at Dunn

Field. Potential contaminants which me suspected based on reported disposal of Chemical

Agent Identification Sets (CAIS) of type K951/K952 are mustard, lewisite, chioropicrin, and

phosgene. These eompounds are included in Table 2.3 and a dascdpfinn of the K951/K952 sets

is presented as Attachment A-4.

Table 2.3 ¢onlains a number of volatile organic compounds detected in groundwater at the

site. Metals and semi-volatile compounds have also been detected in groundwater at DDMT,

however, these non-volatile compounds do not present a health ha?ard to personnel given the
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established minimum protective ensemble (Level D) and the activities to be performed. Several

herbicides and polynuelear aromatic hydrocarbons have been detected in soils at DDMT.

Table 2.3 lists the potential routes of exposure and the symptoms for each contaminant.

Other information such as Threshold Limit Values (TLVs), Permissible Exposure Limits

(PELs), Immediately Dangerous to Life or Health (IDLP0 values, and applicable properties are
also found in this *able.

2.2.1 Material Safely Data Sheets (MSDSs)

2.2.1.1 The HaT_rd Communication Program (29 CFR 1910.1200) has as its stated

purpose:

"to ensure that the hazards of all chemicals produced or imported by chemical

manufacturers or importers are evaluated and that information concerning their hazards are

transmitted to affected employers and employees."

2.2.1.2 Parsons ES is responsible for providing HAZCOM _alning to their employees.

The SHSO will ensure that hazardous chemicals are identified by appropriate warning labels or

signs. The PHS0 will evaluate the effectiveness of the baTnrd communication program far site

work at DDMT during site audits. Based on these evaluations, it may become necessary to

provide additional employee training and/nr establish specific operating procedures.

2.2.1.3 MSDSs for mustard, lewisite, chloropierin, and phosgene are attached to this plan

as Attachment A-5. MSDSs will also be provided to workers by Parsons ES for chemicals

brought to the site for investigative work. They will be maintained in the field office for

immediate access by site workers.

2.3 MEDICAL MONITORING

Personnel engaged in hazardous waste operations are required to be enrolled in a medical

monitoring program as required by 19 CFR 1910.120(0. Medical surveillance on this project

will also be in accordance with Department of the Army Pamphlet (DA PAIvl) 40-173. Parsons

utilizes the services of licensed, local physicians for medical examinations and a contract

occupational health physician to review all medical records to provide medical surveillance of

employees at the various Parsons ES offices. Medical monitedng is also required far

subcontractors. A letter (signed by a physician) attesting to each individual's fitness for duty

must be provided to the Project Manager prior to beginning work.
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3.0 PERSONNEL PROTECTION AND MONITORING

3.1 PERSONAL PROTECTIVE EQUIPMENT

3.1.1 Parsons ES staff will work onsite during survey, brush clearing, geophysical

survey, soil boring and monitoring well installation, and groundwater sampling work. If at any

point in the investigation CWM is detected, work is to stop immediately and actions outlined

in Section 5.0 will be taken immediately. Personnel will wear Level D protection in
established work zones on DDMT:

• Standard work clothes with long pants and sleeves;

• Safety boots (except during geophysical work);

• Hard hat when overhead hazards exist; and

• Hearing protection when near heavy equipment.

3.1.2 Pex_onnel working away from established work zone areas will not be required to

wear safety boots, long sleeves, or hard hats.

3.1.3 During intrusive activities and soil/g_oundwater sampling, personnel will be

required to wear modified Level D protection consisting of the following:

• Positive-pressure (slung) escape packs (supplied air) for chemical warfare agent

releases (i.e. lewisite and mustard);

• Chemical-resistant clothing with hood (e.g. Saranex ®, PVC-coated Tyvek_);

• Splash goggles or safety glasses with side shields (when splash or flying particle

b_7_xls exist);

• Inner PVC gloves;

* Outer butyl-rubber gloves;

* Chemical-resistnnt butyl-robber boots;

• Hard hat when overhead hazards exist; and

• Hearing protection when near heavy equipment.

3.1.4 Level B and C protection may be mcluired in the event that elevated PID/OVA or

phosgene/chloropicrin readings are encountered. If at any point in the investigation CWM is

detected, work is to stop immediately and actions outlined in Section 5.0 will be taken

immediately. For non-CWM constituents, the Level B and C protective ensembles used will

consist of the following:

3-1
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• Supplied-air full.faea respirator, either SCBA or air line, positive-pressure, with 5-

minute escape bottle;

• Chemical-resistant clothing with hood (e.g. Saranex_);

• Inner polyvinylehloride (PVC) gloves;

• Outer butyl-rubber gloves;

• Chemical-resistant butyl-rubber safety boots;

• Hard hat; and

• Hearing protection when near heavy equipment.

Level C

• Air-purifying, full-face respirator with organic vapor/hlgh efficiency paniculate air

(HEPA) cartridges (NIOSH and MSHA. approved), depending upon potential

exposure risk;

• Chemical-resistant clothing with hood (e.g. Saranex ®, PVC-eoated Tyveka_;

• Inner PVC gloves;

• Outer butyl-rubber gloves;

• Chemical-resistant butyl-rubber safety boots;

• Hard hat; and

• Hearing protection when near heavy equipment.

3.2 MONITORING REQUIREMENTS

3.2.1 Work areas will be continually monitored to identify any changes in existing

conditions. Direct observation will be used to identify unusual conditions such as visible

vapors and discolored liquids and solids (e.g., colored groundwater). In addition, air

monitoring instruments will be used to idemify and quantify airborne levels of chemical agents,

organic vapor, and combustible gases. Air monitoring will he conducted using the following

equipment:

• Photnionization detector (PID) with an ll.7 electron volt (eV) lamp or organic

vapor analyzer (OVA) to monitor for VOCs (calibrated, operated, and maintained by

Parsons ES);

• Combustible gas indicator to measure the concentration of combustible gases or

vapors such as methane (calibrated, operated, and maintained by Parsorts ES);

• MINICAM to detect the presence of mustard and lewisite (calibrated, operated, and

maintained by ERDEC); and
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• Detection tubes to detect the presence of phosgene and cbloropiarin (used by

Parsons ES).

3.2.2 Air monitoring using the PID/OVA ® will be accomplished at the following times:

• When a different type of field activity begins;

• When intrusive work begins on a different portion of the site;

* After each 2-foot drilling interval (down to 15 ft);

• After each 2-foot drilling interval; and

• Once each hour during drilling activities.

3.2.3 Air monitoring using detector tubes (for phosgene and chloropicrin) will be

accomplished at the following times:

• When a different type of field activity begins;

• When intrusive work begins on a different portion of the site;

• After each 2-foot drilling interval (down to 15 ft);

• Once each hour during drilling activities;

• If any airborne contaminants are detected using the PID/OVA®; and

• If suspect odors are noticed during drilling.

3.2.4 Both the P[D and the combustible gas indicator will be calibrated daily, or as

required, according to their operating manuals (Appendix E).

3.2.5 The MINICAMS will be calibrated according to U.S. Army Technical Instructions

prior to each site activity and will be operated only by qualified ERDEC personnel.

3.3 ACTION LEVELS

The following action levels will be used to determine the required level of protection for

work activities. These measurements will be determined using the monitoring instruments

described earlier in this section. If at any point in the investigation CWM is detected, work is

to stop immediately and actions outlined in Section 5.0 will be taken immediately. The

volatile organic compound (VOC), combustible gas, and phosgene/chloropicrin action levels

are outlined in the subsections below.

3-3
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The following action levels will be used to minimize exposure to VOCs:

Concentration of VOCs

in the Breathina Zone*

0- 1 ppm

> I - 25 ppm

>25 - 1,000 ppm

> 1,000 ppm

Required Level
of Protection

Level D

Level C

Level B

Stop work; reevaluate activities at site area

3.3.2

explosions due to combustible gases:

Concentration of Combustibles

in the Breathin_ Zone

The following action levels will be used to minimize the potential for fires or

0 - 10% LEL

Required Action

Continue normal work activities

Above 10% Stop work; reevaluate activities and site area

3.3.3 Phosgene and chlompicrin (in air) will be monitored using GASTEC

(distributed by Seusidyne e) detector tubes No. 16 (for phosgene) and No. 134 (for

ehinropiarin). The OSHA Permissible Exposure Limit (PEL) and ACGIH Threshold Limit

Value CI'LV_ for both of these chemicals is 0.1 parts per million (ppm). The following action

levels will be used to indicate a need to change PPE and/or cease or modify operations:

Chemical Action Level Basis for Action Level

Phosgene 0.05 ppm One-half the OSHA PEL and

detection limit for tube.

Chlompicrin 0.2 ppm Lowest available detection

limit (i.e., for detector tube).

3.4 SITE-SPECIFIC TRAINING

Site-specific training will include a kickoff training prior to inmJsive investigation

activities at this site to cover all aspects of this HSP, a pre-opemtional survey to be conducted

by CEHNC and daily "tailgate" training prior to beginning work each day.

3-4
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3.4.1 Kickoff Training

The Project Safety Officer is responsible for developing a site-specific occupational h_7_rd

training program. This program will comply with the CEHNC approved Health and Safety

Plan (HSP) for the DDMT site. The Project Safety Officer is responsible for providing training

to all Parsons ES personnel and Parsons ES subcontractors working at OUI when the intrusive

investigation activities are being performed. This training will cover the following topics:

• Names of personnel responsible for site safety and health.

* Safe work practices.

• Site history.

• Safety, health, and other hazards at site.

• Work zones and other locations.

• Emergency procedures, evacuation routes, emergency phone numbers.

• Proper use (e.g., donning and dafl'mg) of personal protective equipment.

• Safe use of engineering controls and equipment on the site.

• Acute effects of compounds at the site.

• Ordnance recognition and reporting.

• Prohihitions in areas and zones, including:

Site layout, and

Procedures for entry and exit of work areas and zones.

3.4.2 Pre-Operational Survey

A pre-opersfional survey will be required prior to commencing intrusive activities at the

site. This survey will be conducted by CEHNC. The survey is conducted to demonstrate on-

site worker proficiency prior to performing ba_nrdous operations. Specifically, the pre-

operational survey will evaluate and train on-site personnel on:

• Monitoring and recognition of CWM releases;

• Responses to accidental agent releases;

• Medical emergencies associated with ebemical agent exposures; and

• Involving local medical and emergency support organizations.

3.4.3 "Tailgate" Training

The Site Safety Officer is responsible for providing daily "'tailgate" training to all Pa_oons

ES personnel and parsons ES subeonWactors under Parsons ES H&S supervision that are to

work at OLI1. The Site Safety Officer is also responsible for providing Kickoff Training for

Parsons ES and subcontractor personnel who are on-site when non-intrusive tasks are being

performed. This training will cover the following topics:

• Tasks to be performed;



• Time com_-alnts (e.g., rest breaks); 3 2 7 l 4 C.,

• Hazards that may be encountered, including their effects, how to recognize symptoms

or monitor them, or danger signals;

• Emergency pmcedure_; and

• Radio communication (when applicable).

3.4.4 Medical Support Training

Medical support will be provided by an ambulance service, the Regional Medical Center at

Memphis, and the University of Tennessee Medical Group, Inc. who have will receive special

training in accordance with Memoranda of Agreement (MOAs) with CEHNC. Draft versions

of the MOAs are presented in Attachment A-6.
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4.0 SITE WORK zONES AND PERSONNEL DECONTAMINATION

4.1 INTRODUCTION

The followingsitecontrolmeasures willbe followed tomitigatepotentialcontamination of

workers end controlaccess tothe worksite. Sitecontrolinvolvesthe physicalarrsngcment and

entrycontrolof the work zones.

4.2 SITE WORK ZONES

Zones will be delineated at the site to segregate different types of operations. To reduce

the spread of hazardous materials by workers from the contaminated areas to the clean areas,

the flow of personnel and equipment between the zones shall be controlled. The establishment

of the work zones will help ensure that personnel arc I)roporly protected against the haTards

present where they are working; work activities and contamination are confined to the

appropriate areas, and personnel can be located and evacuated in an emergency. Location of

site-specific work zones cannot be defined at this time. The following types of zones will be

established for soil boring and monitoring well drilling (i.e., intrusive) activities.

4.2.1 Exclusion Zone (Contamination Zone)

The Exclusion Zone if.Z) will include work areas where intrusive investigation lakes place.

Within the EZ, prescribed levels of PPE will be worn by all personnel. An exclusion zone will

be established for drilling activities to prevcaat personnel from entering these areas without

proper safety equipment (e.g., hard hat, steel-toe boots, respirators). The hotline, or EZ

boundary, will be established through visual observations end/or general air monitoring

requirements. This boundary will be physically marked or well defined by physical end

geographic boundaries. All Parsons personnel and subcontractors will be properly trained in

controlling and minimizing access to the EZ. Should an unauthorized person enter the EZ they

willbe stopped and escorted to the support zone. Ifnecessary,work willbe stopped untilthe

situationisresolved.Unauthorized entrywillbc recorded inthe fieldnotebook.

4.2.2 Contamination-Reduction Zone (CRZ)

This zone provides an area to prevent or reduce the transfer of ba_a_oas materials which

may have been picked up by personnel or equipment leaving'the EZ. The organiTatinn of the

CRZ and control of decontamination operations are described in Section 4.3 of this plan.

4.2.3 Support Zone

The support zone is considered a clean area. The support zone for this project will be

located upwind of the work site determined by a streamer or flag attached to the drill fig mast

or vehicle antenna to dcnote the wind direction. The support zone will bc Iocstcd at a distance

far enough away flora the intrusive activity that during a maximum credible event (NICE), all

4-1
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personnel in this area will be in a safe location. A MCE is the worst possible theoretical event

of chemical agent release that could occur as a result of site asfivides being performed for this

project.

The maximum credible event (MCE) for the she was calculated by the TEU Safety Office

for 7.1 fluid ounces of mustard (I-LD) using the D2PC Model. The results of the model

indicated the following:

• Zero meters to a 1% lethality distance,

• Zero meters to no deaths distance, and

• Zero to 14 meters as a no effects distance.

The evacuation distance during sampling operations is therefore 15 meters as long as the

following operational controls are in place:

• Temperature is between 50 and 80 degrees Fahrcnheil during sampling operations.

• Real time monitoring during the sampling activity is continuous and affirmation tests

of positive indications are performed in an expeditious manner.

• A plan for sating the hole during soil sampling operations is followed if air monitoring

detects the presence of CWM. (Safmg the hole entails temporarily sealing the hole

and establishing continuous downwind air monitoring.)

A written copy of the TEU MCE and no effects determination (including assumptions used

for their calculation is presented as Attachment A-7.) TEU is responsible for providing

continuous air monitoring and D2PC modeling for all intrusive activities.

The support zone contains the support vehicles equipped with first-aid kits, fire

extinguishers, decontamination materials, and other support supplies. Level D PPE is

appropriate apparel within this zone. Contaminated clolhlng and equipment am not permitted

in the support zone. Since activities may be conducted during the winter months, special types

of PPE and other safety equipment susceptible to freezing (e.g., eye wash and decontamination

solutions) will he stored in a heated space.

4.3 PERSONNEL DECONTAMINATION

4.3.1 Introduction

This section discusses personnel decontamination. Equipment decontamination is

discussed in Section 4 of the work plan. To prevent harmful materials from being transferred

into clean areas or fi'om exposing unprotected workers, all field personnel exiting an area of

potential contamination will undergo decontamination (see Figure 4.1). The extent of

decontamination depends on a number of factors, the most important being the type and

concentration of the contaminant involved. The following sections describe Levels D, C and B

decontamination, as well as decontamination procedures to be followed during medical

emergencies.
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During MINICAM monitoring of the drill site, if a positive reading is detected, all

personnel in the hot zone will put on protective masks and proceed to the personnel

decontamination station as shown in Figure 4.2.

FIGURE 4.1

DECONTAMINATION STATION LAYOUT
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FIGURE 4.2
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4.3.1 Modified Level D Decontamination

Soft-bristled scrub brushes and inng-handled brushes will be used to remove contaminants

from personnel. Buckets of water or garden sprayers will be used for rinsing. Large plastic

garbage bags will be used to store deeonlaminated clothing (gloves, Saraanx ® coveralls etc.)

mad equipment. Metal or plastic cans or drums will be used to store contaminated liquids.

Washing and rinsing are done in combination with a sequential doffing of clothing starting at

the first decon station with the most heavily contaminated article and progressing to the last

station with the least contaminated article.

4.3.2 Modified Level D, Level C and Level B Decontamination Procedures

Decontamination procedures will be divided into nine-stations. Level B, Level C, and

modified Level D decontamination will consist of the following (Figure 4.2):

Station 1: Segregated Equipment Drop

Equipment used on the site (tools, sampling devices mad containers, monitoring

instruments, clipboards, etc.) will be placed on plastic drop cloths or in different containers

with plastic liners. Segregation at the drop reduces the probability of cross-contamination.

Necessary equipment includes:

• Containers of various sizes;

• Plastic liners; and

• Plastic drop cloths.

Station 2: Suit/Safety Boot and Outer-Glove Wash

Thoroughly wash chemical-resistant suit, safety boots, and outer gloves. Scrub with long-

handled, soil-bristle scrub brush mad copious amounts of Liquinox/water/bleach solution.

Repeat as many times as necessary.

Necessary equipment includes:

• Container (30 gallon);

• Sodium hypochlorite solution (5.25%);

• Liquinox®/water solution;

• Rinse for Liquioox ® wash; and

• Long handle, soil-bristle scrub brushes.



Station 3: Suit/Safely Boot and Outer-Glove Rinse

Rinse offusing copious arnouats of water. Repeat as many times as necessary.

Necessary equipment includes:

• Container (30 gal);

* Spray unit;

• Water; and

• Long handled, sott-brist]e scrub brushes.

Station 4: Outer Gloves and Outer Boot Removal

Remove the outer gloves and boots and deposit in individually marked plastic bags.

Necessary equipment includes:

• Plastic bag; and

• Bench or stool.
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Station 5: Cartridge, Respirator, or Tank Change

If a worker leaves the exclusion zone to change cartridges, a respirator, or air tank, this is

the last step in the decontamination process. The worker's cartridges are exchanged, new outer

glove and boots donned, and joints taped. Worker t_tums to duty. Otherwise the worker

proceeds to Station 6.

Necessary equipment includes:

• Cartridges or air tanks;

• Tape;

• Boot covers; and

• Gloves.

Station 6: Removal of Chemical-Resistant Suit

With assistance of helper, remove suit. Deposit in container with plastic liner.

Necessary equipment includes:

• Container (30 gallon);

Chair; and



• Plasticliner. 3 2 7 15 3

Station 7: Inner-Glove Wash and Rinse

Wash and daze inner gloves with water. Use a Liquinox®/water solution. Repeat as many

times as necessary.

Necessary equipment includes:

• Liquinox®/water solution;

• Water;

• Container; and

• Long handled, soft-bristle brushes.

Station 8: Respirator Removal

Remove facepieoe. Avoid touching face. Wash respirator in clean, sanitized solution,

allow to dry and deposit faeepieee in plastic bag. Store in clean area.

Necessary equipment includes:

• Plastic bags;

• Sanitizing solution; and

• Cotton wipes.

Statfan 9: Inner-Glove Removal

Remove inner gloves and deposit in container with plastic liner.

Necessary equipment includes:

• Container; and

• Plastic liners.

Modifications can be made to Station 9 decontamination procedures depending upon the

extent of contamination. The effectiveness of the decontamination process should be checked

by visual inspection and through the use ofa photoionization detector.

4.3.3 Personal Protection of Personnel Conducting Decontamination

Proeedures

Decontamination personnel arc required to wear the following protective ensemble:

• Saranex ® coveralls (Level C and Level B decontamination);

4-7
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• PVC or Silver Shield ® gloves;

• Chemical-resistant boots (Level C and Level B decontamination); and

• Chemical safety goggles or glasses.

4.3.4 Decontamination Procedures During Medical Emergencies

During some medical emergencies, it may be possible that decontamination would

aggravate or cause more serious health effects. If prompt, life-saving, first-aid and medical

treatment are required, deconlamination procedures may be performed during or atter medical

transpurL

4.3.4.1 Physical Injury

• Physical injuries can range from a sprained ankle to a compound fracture, from a

minor cut to massive bleeding. Depending on the seriousness of the injury,

treatment may be given at the site by trained personnel. For minor medical

problems or injuries, the normal decontamination procedure should be followed.

• For more serious injuries, additional assistance may be required at the site or the

victim may have to be transported to a medical facility. Life-saving care should be

started immediately, without considering decontamination. The outside garments

need not be removed unless they cause delays, interfere with treatment, or aggravate

the problem. Respirators and backpack assemblies must always be removed.

Chemical-resistant clothing can be cut away. If'he outer con_aminnted garments

cannot be safely removed, the individual should be _v-rapped in plastic, r_bber, or

blankets to help prevent contaminating medical personnel and, the inside of

ambulances. Outside garments can he removed and decontamination performed at

the medical facility.

4.3.4.2 Heat SIress (See Section 2.1.7 for additional information)

• Heat-related illnesses range from mild heat fatigue to life-threatenlng heat stroke.

Heat stroke requires prompt treatment to prevent irreversible damage or death. Less

serious stages of heat stress also require prompt attention because they can progress

to heat stroke. Unless the victim is obviously contaminated, decontamination

should be omitted or minimized and treatment begun immediately. Protective

clothing can/should be cut off.

4.3.4.3 Hypothermia, Frostbite (See Section 2.1.8 for additional information)

• Cold-related illnesses range from mild to severe forms of hypothermia and frostbite.

Both illnesses should be easily detected at mild stages of development.

Decontaminatinn procedures should be conducted as normal. However, staff should

work as quickly as possible in order to begin proper treatment.

4.3.4.4 Chemical Exposure

• Exposure to chemicals can be divided into two categories:
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i. Injuriesfrom directcontact,such as acidburns or inhalationof toxiccllc_i_als_5 D

2. Potentialinjurycaused by grosscontaminationof clothingor equipment.

• For inhaled contaminants, trealraent can only be performed by qualified physicians.

If the contaminant is on the skin or in the eyes, first-aid lxcatment generally includes

flooding the affected area with water. For a few chemicals, however, water may

cause more severeproblems.

* When protectiveclothingisgrosslycontaminated, contaminants may be transferred

from the wearer to treatment personnel and cause injuries. Unless severe medical

problems have oecurmcl simultaneously with splashes, the protective clothing

should be washed offas rapidly as possible and then carefully removed.

4-9
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5.0 ACCIDENT PREVENTION AND CONTINGENCY PLAN

5.1 ACCIDENT PREVENTION

5.1.1 All field personnel receive site-specific health and safety training before starting

any site activities (see Section 3.4). On a day.to-day basis, individual personnel should watch

for indicators of potentially hazardous situations and for signs and symptoms in themselves and

others that warn of haTardous conditions and exposures. Emergencies ean be averted by rapid

reeognitinn of dangerous situations. Before assigning daily tasks, tailgate safety meetings will

be held (see Section 3.4.3).

5.1.2 Hard hats and safety boots must be wom as a minimum within 50 feet of heavy

equipment. The Site Manager or Site Health and Safety Officer supervises the field team to

ensure they are meeting health and safety requirements. If deficiencies are noted, work is

stopped and corrective action is taken (e.g., obtain, purchase additional safety equipment).

Reports of health and safety deficiencies and the corrective action taken are forwarded to the

Project Manager and Project H&S Manager.

5.1.3 Work will only be performed during the hours of 0700 and 1800 because the

Regional Medical Center will only have medical personnel trained to deal with chemical

warfare casualties during this period of time. No work will be performed on Sundays.

5.2 CONTINGENCY PLAN

5.2.1 Introduction

5.2.1.1 If an emergency develops on site, the procedures delineated herein are

immediately followed. Emergency conditions exist if:

• Any member of the field crew is involved in an accident or experiences any adverse

effects or symptoms of chemical exposure;

• A condition occurs that is more baTzrdous than anticipated; and/or

• Fires, explosions, structural collapses/failures, and/or unusual weather eonditious

(thunderstorms, lightning, high winds, etc.) occur.

5.2.1.2 If an emergency occurs, direct voice communication is used to sound the alarm.

If personnel are out of range of direct voice communication, an air horn meeting the

requirements of 29 CFR. 1910.165 is sounded. The emergency signal is a continuous 15-second

blast on a hand-held air horn. Horns will be located with the Site Health and Safety Officer and

at the outer perimeter of the contamination reduction zone. In the event of an emergency and

the air horn sounds, all personnel will assemble in the support zone, be accounted for, and be

given direetinns on how to proceed. If personnel are working in the exclusion zone, they will

exit through the most practical exit. If the emergency warrants rapid egress from the exclusion

zone, decontamination will be accomplished in the most practical way possible. General

emergency procedures and specific procedures for personal injury are described within this

5-1
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section. Table 5.1 is a list of emergency contacts. Figure 5.1 shows the routes to the primary

and secondary medical facilities for this project. The primary facility should be used for all

Regional Medical
Center

imar/Fadlity]

FIGURE 5.1 ROUTES TO HOSPITALS

ME]HODIST CENTRAL
[Secondap/Fa cllity_

South I IPaullne "_D'
Eastmereland

Lamer Ave
78)

S. Bellevue Blvd.
[u.s.sl) 2=

Dufln

Field

Ilvd.

Rosa H Defense
DislxlbutJon
Depot
Memphis

trauma emergencies while the secondary facility may be used for non life-threatening

emergencies if necessary. An on-site ambulance with paramedics will Uausport al] trauma

emergency cases to the Regional Medical Center where medical pe_oxmel have been specially

trained in chemical warfare casualty treatment.

5.2.2 Emergency Equipment

5.2.2.1 In each operative decontamination area, the Site Health and Safety Offtcer will

establish an emergency equipment station containing the following: an eyewash station, fh-st-

aid kit, 20 pound class A, B, and C (ABC) fire extinguisher, and a portable cellular telephone.

Copies of pertinent figures including emergency phone numbers and maps to emergency

facilities will be displayed at this station. The eyewash units will be located near the source of

potential ha_,anis. Each station will be prominently marked.

5-2
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5.2.2.2 For activities not requiring a decontamination area such as those at which Level

D protection is used, a first-aid kit, fire extinguisher, and telephone will he provided. Copies of

pertinent figures as discussed above will also be displayed at this station.

5.2.2.3 A DOT approved ambulance accompanied by a paramedic crew who have been

trained in chemical warfare agent casualty care and who are 40-hour HAZWOPER certified

will be on-site during all intrusive activities to treat any medical emergency. Personnel must be

decontaminated if possible prior to being trausported to the Regional Medical Center. The

paramedic crew will also assist in heat stress monitoring during the project.

5.2.3 General Emergency Procedures

General emergency procedures are as follows:

• Notify the contact listed in Table 5.1 of the SSHP when an emergency occurs. This

list is posted prominently at the site.

• Use the "buddy" system (pairs).

• Maintain visual contact between "pairs." Each team member remains close to the

other to assist in case of emergencies.

• If any member of the field crew experiences any adverse effects or symptoms of

exposure, the entire field crew will immediately halt work and act according to the

instructions provided by the Site Manager.

• Any condition that suggests a situation more ba7ardous than anticipated will result in

evacuating the field team and reevaluating the baTnrd and the level of protection

required.

• If an accident occurs, the Site Manager is to complete an Accident Repctq Form

(Attachment A-l). Follow-up action will be taken to correct the situation that caused
the accident.

Radio communiemion (where applicable).

5.2,4 Personal Injury

In case of personal injury at the site, follow the procedures listed below:

• Field team members or on-site emergency medics trained in first-aid can administer

_'eatment to an injured worker.

• The victim will be transported to the designated medical facility. If necessary, an

ambulance may be used to transport the victim.

• The Site Manager is responsible for the completion of an Accident Report Form.

5.2.5 Procedures Implemented far a Major Fire, Explosion, or On-Site Health

Emergency Crisis

For such emergencies, the Site H&S Officer/Site Manager shall:

• Refer to this Site SSHP;

* Notify the paramedics and/or fire department, as necessary;
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• Signal the evacuation procedure

procedure;

• Isolate the area; and

• Stay upwind of any fire.

previously outlined and implement 3th_eTentlr_ 9

TABLE S.l
EMERGENCY CONTACTS

I_n These contacls and maps should be posted prominently at the site. Should any situation or[

planned occurrence require outside assimance or support services, the appropriate contactI
om the following list should be made: )

Agency/Contact Telephone Number

Police Memphis Police Dept. ' 911
Sheriff Shelby County Sheriff 911

Fire Memphis Fire Dept. 911
Ambulance ASI 901-276-2688

Primary Hospital Regional Medical Center 901-545-8181
SeCondary Hospital Methodist Hospital Central 901-726-7000

Poison Control Center 800-288-9999

Resvonsible Person Telephone Numher
Work Home

Jimmy Duncan(Parsons ES Proj. Mgr.) 678-969-2375 404-325-7370
Ken Stoekwen (Parsons ES Tech. Din) 678-969-2351 770-97%5628

Ross Surrency (Parsons ES Site Mgr./H&S Officer(During Intrusive Investigation})
678-969-2312 678-380-9288

Tamir Klaff(parsons ES Site Mgr./H&S Officer {During Geophysical Surveying})
678-969-2492 404-325-9739

Scott Rowden (Parsons ES Project H&S Officer)

Wilson Waiters (CEHNC Safety Officer)
Steve Dunn (CEHNC Project Manager)
Shawn Phillips (DDMT Site Contact)
Dallys Talley (TEU Emergency Contact)
TEU - StaffDuty (24 hrs)
Gary Lartin (ERDEC Emer8eney Contact)
Medical Services Network (Dr. Merlin)

Barton Regan (ASI Director)

678-969-2382 770-822-0520
205-895-1578 TBD
205-895-1144 205-82g-5639
901-544-0611 901-380-1357
410-612-8534 See StaffDuty #
410-671-2773 NA
410-671-4479 717-235-8129
1-800-874-4676, ext. I 11
901-276-2698 901-362-6400

TBD = To Be Determined

NA = Not Applicable

5-4
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5.2.6 Procedures Implemented If Chemical Hazard Detected In Soil Headspace

During Intrusive Activities (e.g. Hand Boring, Drilling)

For such instances the following actions will be taken:

• Positive-pressure (slung) escape packs (supplied air) will immediately be used for

breathing;

• Plastic sheeting (previously placed next to the boring for immediate use) will be rolled

over the boring and bags of sand (also placed next to the boring) will be placed along

the edges of the plastic;

• Any open 55-gallon drum containing cuttings will be covered with a drum lid;

• All personnel will then evacuate the area to an upwind location in the support zone;

• Personnel shall then determine whether any personal injury or health emergency exists

and take the appropriate measures (see sections 5.2.3 and 5.2.4);

• The soil sample which yielded the positive headspace result will be analyzed by the

ERDEC mobile laboratory.

• If results of analysis of the soil sample indicate that the reading was a false positive

and no chemical agent of concern is present, personnel will return to the drilling
location and continue intrusive activities.

• If results of analysis of the soil sample indicate that a chemical agent of concern is

present:

1. Parsons ES or ERDEC shall contact the on-site TEU emergency contact. The Site

H&S Officer and/or Site Manager shall contact the CEHNC Safety Officer, and

the Parsons ES Project H&S Officer (see Table 5.1 ); and

2. Parsons ES and their subcontractors will secure the site, taking all necessary

precautions I_ prevent injury to themselves. They will ensure that no-one goes

beyond the support zone until TEU arrives and takes conlrol of the site.

Procedures Implemented if Chemical Hazard Detected In Air During

Intrusive Activities (e.g. Hand Boring, Drilling)

For such situations the following actions will be taken:

• Positive-pressure (slung) escape packs (supplied air) will immediately be used for

breathing;

• Plastic sheeting (previously placed next to the boring for immediate use) will be rolled

over the boring and bags of sand (also placed next to the boring) will be placed along

the edges of the plastic;

• Any open 55-gallon drum containing cuttings will be covered with a drum lid;

• All personnel will then evacuate the area to an upwind location in the support zone;

• Personnel shall then determine whether any personal injury or health emergency exists

and take the appropriate measures (see sections 5.2.3 and 5.2.4);

5.2.7
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• Parsons ES or ERDEC shall contact the on-site TEU emergency contact. The Site

H&S Officer and/or Site Manager shall contact the CEHNC Safety Officer, and the

Parsons ES Project H&S Officer (see Table 5.1); and

• Parsons ES and their subcontractors will secure the site, taking all necessary

precautions to prevent injury to themselves. They will ensure that no-one goes beyond

the support zone until TEU arrives and takes control of the site.

5.2.8 Directions to Hospitals

5.2.8.1 Primary Hospital

All tranma cases and agent related injuries in Memphis go to the following facility (located

approximately 5 miles from the site):

Regional Medical Center
877 Jefferson Avenue

Memphis, TN 38103

Directions to Regional Medical Center:

FROM EAST SIDE OF SITE:

I. From the site, go north on Airways Boulevard (E pKWY) for approximately 0.9

miles,

2, Turn left on Lamar Avenue CUS 78, HWY 4) heading northwest for 3.0 miles.

3. Turn right on Pauline for approx. 1.5 miles,

4. Turn left on Jefferson for 0.1 miles,

FROM WEST SIDE OF SITE:

1. From the site, go west on Dunn Avenue for approx. 0.1 miles,

2. Turn right on Rose Hill Rd. and travel west for approx. 0.5 miles,

3. Turn right on S Bellevue Bird (US 51, HWY 3) heading north for approx. 4 miles,

4. Turn left on Madison Ave. heading west for approx. 0.6 miles

5. Turn right on Pauline for 0.2 miles,

6. Turn leftt on Jefferson Ave for 0.1 miles.

5.2.8.2 Secondary Hospital

Less severe emergency cases (cuts, breaks, non-critical emergencies) can also be sent to the

following facility (located approximately 4.5 miles from the site):

Methodist Hospital Central
1265 Union Avenue

Memphis, TN 38104

Directions to Methodist Hospital Central:

5-6
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l. From the site, go north on Airways BLVD (E PKWY) for approximately 0.9 miles,

2. Continue on E PKWY heading north for 0.2 miles,

3. Turn left on Lamar Avenue (US 78, HWY 4) heading northwest for 2.6 miles,

4. Turn right on S Bellevue Blvd (US 51, HWY 3) heading north for 0.6 miles,

5. Turn right on Eastmoreland, heading east to Methodist Central ER.

FROM WEST SIDE OF SITE:

1. From the site, go west on Dunn Avenue for approx. O.l miles,

2. Turn right on Rose Hill Rd. and travel west for approx. 0.2 miles,

3. Turn right on S Bellevue Bird (US 51, HWY 3) heading north for approx. 4 miles,

4. Turn right on Eastmoreland, heading east to Methodist Central ER.

5-?
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6.0 STANDARD SAFE WORK PRACTICES

The followingare consideredstandardsafework practices.

I. Eating, drinking,chewing tobacco, smoking, and carrying matches or lightersare

prohibitedin a contaminated or potentiallycontaminated area or where the possibility

forthe contaminationtransfcrexists.

2. Avoid contact with potentiallycontanainatcdsubstances or materials. Do not walk

through puddlcs, pools,mud, or handle soilswithout protectivegloves,cte. Avoid,

whenever possible,kneeling on the ground, leaning or sittingon cquipmcnt or the

ground. Do not place monitoring cquipmcut on potentiallycontaminated surfaccs

(e.g.,ground, etc.).

3. All fieldcrew mcmbers should be alertto allpotentiallydangerous situationse.g.,

presence of strung,irritating,unusual (new mown hay or geranium like),or nauseating

odors.

4. Field crew members shall he familiar with the physical characteristics of

investigations, including:

* Wind direction in relation to nearby buildings;

* Accessibility to associates, equipment, vehicles, communication;

• Hot zone (areas of known or suspected contamination);

• Site access; and

• Near_st watcT SOarCCS.

5. Protcetivc equipment as specified in Section 3 will be used by workers during the

initial site reconnaissance and follow-on geophysical acdvities.

6. Use of heavy equipment on-site, e.g., trucks, bobcats, may be ba7nrdous to site

workers. For example, the vision of the rig driver may be limited, so all field crew

members should stay clear when rigs arc opcreting. Drill rig booms and cable.s also

provide aerial hazards to field crew members.

7. Wearing personal protective equipment can result in an impairment of the ability to

operate site equipment. All field crew members should pay specific attention to

dccreascd performance capabilities resulting from the use of personal protective

equipment, such as poor tactile skills when wearing ccrtuin types of gloves. Prior

knowledge of limitations imposed by the nsc of such cquipmcnt will allow the worker

to assess the decrease in his or her capability to perform field operations in a safe

ma.__rl el'.

6-1
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8. Wearing of jewelry, such as rings and loose bracelets and necklaces, is prohibited in

order to avoid their entanglement in site machinery.

9. Overhead power lines, downed electrical wires, and huffed cables pose a danger of

shock or electrocution if workers contact or sever them during site operations. The

location of these potential haT_rds should be ascertained before beginning site
activities.

10. Buddy system procedures will be enforced during site operations.

11. Site personnel will perform only those tasks which they are qualified to perform.

12. Site visitors are to be escorted by qualified personnel at all times.

13. Running and horseplay are prohibited in all areas of the site.

14. The number of persormel in the work zones will be the minimum number necessary to

perform work tasks in a safe and efficient manner.
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PARSONS ENGINEERING SCIENCE
COMPANIES
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Project:

EMPLOYER

1. Name:

ACCIDENT REPORT FORM

Page I of 2

2. Mail Address:

(No. and Street)

3. Location (ifdifferentfrom mail address:

(CityorTown) (Stateand Zip)

INJURED OR ILL EMPLOYEE

4. Name:

(first) (middle)

5. Home Address:

(last)

Soci_ Secufi_No.:

(No. and Street) (City or Town)

6. Age:. 7. Sex: male( )female( )

8. Occupation:

(Siam andZip)

(spacific job title, not the g0ccific activity emphiycc was performing at lime of inju_)

9. Department:

(enter name of depaRment in which injured personisemphiyed, ¢vcn though they may have bccn

tcmporazily working in another departmem at the time of/nju_)

THt; ACCIDENT OR EXPOSURE TO OCCUPATIONAL ILLNESS

10. Placeofaccident of exposure:

(No. and St._at) (City or Tov_) " (Stale and Zip)

] 1. Was place of accident or exposure on employer's premises? Yes ( ) No ( )

12. What was the employee doing when injured?

s'pcciflc-wascmpinyc= using tools or equipment

or handling material?)

13. How did the accident occur?

(describe fully the events that re.waitedin the injtu 3, or occupational illness.

Tell what happened and how. Name objectsand substances involved. Give details on all factors that led to

accidcnL Use separate sheet for addRionaJ space).

14. Time of accident:



PARSONS ENGINEERING SCIENCE
COMPANIES

15. ES WITNESS TO

ACCIDENT

327 167 ACCIDENT REPORT FORM

Page 2 of 2

(Name) (Affiliation) (Pl_n¢ No.)

(Name) (Affdiatlon) (PhoneNo.)

(Name) (A_liafion) (Phone No.)

OCCUPATIONAL INJURY OR OCCUPATIONAL ILLNESS

16, Describe injury or illness in detail; indicate part of body affected:

17. Name the object or substance that directly injured the employee. (for example, object that struck

employee; the vapor or poison inhaled or swallowed; the chemical or radiation that irritated the
skin; or in cases of strains, hernias, etc., the object the employee was hfling, pulling, etc.).

18. Date of injury or initial diagnosis of occupational illness:

19. Did the accident result in employee fatality?

20. Number of lost days /restricted workdays

OTBI_R

21. Name and address of physician:

22.

(No. and Street)

If hospitalized, name and address:
(No. and Street)

Date of report: Prepared by:

Official position:

(date)

Yes( ) No( )

resulting from injury or illness?

(City or Town) (State and Zip)

(City or Town) (State and Zip)
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PLAN ACCEPTANCE FORM

"/

,_ • .,.

_ ..'-"

r- D



327 IB9

PLAN ACCEPTANCE FORM

PROJECT HEALTH AND SAFETY PLAN

I have read and agree to abide by the contents of the Health end Safety Plan for the

following project:

Operable Unit (OU) 1

Defense Distribution Depot Memphis

Memphis, Tennessee

Name (print)

Signature

Date

Return to Site Health and Safety Officer _gfor¢ starting work at the site.

I;IT_ 0414_25 l_,-t'n.m, w_



A HACHMENT A-3 ._

OSHA JOB HEALTH AND SAFETY PROTECTION POS_y_E_R'._

(note: the OSHA job health and safety poster must be dls_ed

prominently .at site) •
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Safety and Health Act of 1970

provides lob safety and health protection for workers by

promoting safe and healthful working conditions

fhroughout the Nation• Provisions of the Act include

the following:

Employers

ACf flu i¢Of VO mira mm ,.J_. ,I mO ¢0n_¢1 on Im )1_
_ C¢==mm_ samy _o _ m t_eiK_ ¢t

-_"_ _.,_' ;_._1.:._ .%.-_"
W,_,l m _ m m emolo_e m I_

i _,,. n==,_ -:,,..,._=_
13m_ Consultation

-=._'.,.,,_ __",._- __

m_m_

More Information

m n_v _i N l_orn

(401) :M7,3¢/2

(2t4) _4T31

o=m,,=,,=,,_,_,.=,.-_U'S'Department of Labor

U,S. DEPARTMENT OF LABOR

EMPLOYMENT STANDARDS ADMINI_'rlRATION

Wege told Hour elvhdon

Wmshlngton, D.C. 2B210
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ATTACHMENT A-4 ,i,

Chemical Agent Identification Sets (CAIS)
Information on Set K951/K952 " :.i',:

Reference: U.S. Army, November 1995, Chemical Agent Identification:_l_TS)

Information Package, U.S. Am_y Program Manager for Chemical Derrfili_ti0n,

Department of Defense: ', .__.

.. =

•_i!!i_
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SET K951/'K952

WAR GAS IDENTIFICATION sET, LNSTRUCTIONAL M 1

SET GAS ]DEN t U-ICATION, DETONATION" M l

OLD STOCK NUMBER: FSN 1365-025-3272 (K95i)

FSN 1365-025-3783 (K952)

TLME FR.A.ME OF USE: EARLY 1930s TO LATE 1950s

The K95I/K952 CA.IS contained 48 Pyrex, fl_me se_ecl ampules, 12 each containing 1.4

ounce solution of mustard (H, 5 percent in chloroform), Lewisite (L. 5 percent in chloroform),

chloropicrin (PS, 50 percent in chloroform), and phos_ne (CG) for a total of 26 ounces (0.768 liters)

of agent, less the chloroform, per set (see fi_,mrt_ I0). The amount of agent and solvent in each

ampule is:

Pyrex Ampule Agent Chloroform

H 2ml 3gml

L 2ml 38ml

PS 20 ml 20 ml

CG 40ml 0ml

t:_eh ampule is 1 inch in diameter mad 71/2 inch_s long. Each ampule is pa_ked in a

cardboard screw cap container (m_;ltng tube-type) with agent _.'_ indica_d by letters on the

cardboard container (see figure I I). Twelve cardboard containers each am packaged into 4 pre_

fit metal cans which are 9_,_ inches high (see figare 12). The cans are packed into a steel cylinder

(:#,_ inches in diameter, approximately 38 inches long, and 0.145 inch thick. The open end of the

cylinder is closed by a flanged end cover which is sex:ured by eight bolts (see fi,mn-e 13).

The only difference between the K951 and K952 is that the Ir,.951 was issued with

blasting caps that were packed and shipped in a separatecontainer (see fi_m_re I4).

The K95I ampules (also called vials) are fmquendy found in b ,uP.a1sites at old W'WII

training ar¢._. The)' are sometimes found loose, sometimes found in their original steel cylinders

(also called "pigs") (see figure 13), and are sometimes found in drums, cans, or other disposal

containers. When found loose, the agent type cannot be readily identified without sophisticated

spectroga-aphic equipment, end a worst case assumption of phosgene should be made by field
persom_el.
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Conla_ns hemetica]ty sealed gle=ss_ube
Dia.meter * 1 in.

Length = 7 1/2 in.

Len_'lh = 38 in.
Diameter = 6 5/8 in.

Wall thi¢ k,Te.R._= 0.145 ir_.

Figure !0. K951 and K952 War Gas Identification Sets
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Figure 11. K951/952 Ampule, P_king Material, and Cardbo_d Container
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Figure 12. MultipIe-Tube ContuAner, Opened



Figure 13. K951/952 Set Closed _i_)
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ATTACHMENT A-5

Material Safety Data Sheets

Mustard (I-ID), Lewisite (L), Chloropicrin (PS), and Ph0sgene_[i



327 [80

MUSTARD/_D

U.S. ARMY EDGE'WOOD

RESEARCH, DfiVELOPb/IEN'I" -

AND ENGINEERING CENTER

HD, AND THD (See Addendum A)

MATERIAL SAP._ 1g DATA SH'FFT

SEt.. i ION I - GENERAL INFORMATION

R_VISED: 30 Jtl_e 95

DATE: 22 September 1988

HCSDS NO: 20058A

Emergency Telephone #s:

ERDEC Safety Ol_ce

410-671-4411 0700-1700

EST After norm_ duty

hours: 410-278-5201

Ask for ERDEC Staff

Duty Officer

MANUFACTURER'S NAME: Deparanent of the Army

MANUFACTURER'S ADDRESS:

U.S. ARMY CHEMICAL AND BIOLOGICAL DEFENSE COMMAND

EDGEWOOD RESEARCH DEVELOPMENT AND ENGINEERING CEN i r._
A1 Hq: SCBR.D-ODR-S

ABERDEEN PROV'hNG GROUND, MD 21010-5423

CAS REGISTRY NUMBER: 505-60-2, 39472-40-7, 68157-62-0

CHEIVflCAL NAME AND SYNONYMS:

Su2fide, bis (2-cldoroetbyl)

Bis fbeta--ehloroethyl)sulfide

Bis(2-ch] oroethyl)sulfide

1-chloro-2(beta-cbl oroethylthio )er.hane

beta, beta'-dichl orodiethyl sulfide

2,2'dichlorodiethyl sulfide

Di-2--chlorocthyl sulfide

beta. beta'-dJchloroethyl sulfide

2,2'-dichloroethyl sulfide
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TRADE NAM_ AND SYNONYMS:

MU AP3rd _

HD P,-S Lost

Senfga.s Iprit Ycllow Cross Liquid

H Su]phur mustard gm Mustard Gas

SuLfur mustard g_mpstoff "Lost" Yperite

S-lost S-ypcrit_

CHEMICAL FAMILY: chlorinated sulfi_ compound

FORMU12A/CHEMICAL STRUCTURE:
H

C,(H,)Ct;(S)

H H H

I I- _ t

CI-C-C-S-C-C-C1

I ] I [

H H H H

N'FPA 704 SIGNAL: Hc.alth - 4

_!am mahili_- 1

Reactivity- 1

SECTION I1-COMPOSITION

INGR !=.'F)IENTS

NAME

FORMULA PERCENTAGE

BY WEIGHT

AIRBORNE

EXPOSURE

(AEI ,)

Sulfur Mustard C((HOC12(S) 100 0.003 mg/m _
(8 hr-TWA)



SECTION IE - PHYSICAL DATA

BOILLNG POINT DEG F (DEG C): 422 DEG F (217 DEG C)

VAPOR PRESSURE (ram Hg): 0.072 mm Hg @ 20 DEG C (0.11 mm Hg @ 25 DEG C)

VAPOR DENSITY (AIR=l): 5.5

SOLUBILITY I_ WATER: Negligible. Soluble in acetone, CHj(C1), tetrachloroethaae,

ethylbenzoate, and ether.

SPEuII-IC GRAVITY (H20=-1): 1.27 @ 20 DEG C ,

FR FI:7;NG POINT: 14.45 DEG C

I.IQUTD DENSITY (g/cc): 1,268 @ 25 DEG C
1.270 @ 20 DEG C

PERCENTAGE VOLATI] ,E BY VOLUMe: 6 I0 mg/m _ @ 20 DEG C

920 mg/m _ @ 25 DEG C

APPEARANCE AND ODOR: Water clear if pure. Normally pale yeUow to black. Slight garlic

type odor. The odor threshold for HD is 0.0006 m_m _.

SECTION IV - FIRE AND EXPLOSION DATA

FLASHPOENT (MJc.-I.flOD USED): 105 DEG C (ignited by large explosive charges)

FLAMMABILITY LIMITS (% by volume): Unknown

EXI LMGUISH_G M.P_.DIA: Water, fog, foam, COy Avoid use of extinguishing methods that

will splash or spread mustard.

SPECIAL FIRE FIGH'r_G PROCEDURES: Atl persons not engaged m extinguishing the fire

should be immediately evacuated from the are2. Fh'_s involving HD should be contained to

prevent cot_tamination to uncontrolled areas. When responding to a fir* alarm in buildings or areas

taint aining agents, fare-fighting personnel should wear full firefighter protective clothing (without

TAP ClOthing) during chemical agent firefighting and fire rescue opcr_nns.
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Respiratory protection is required. Posiuve pressure, full far.epicco, NIOSH-approved

self-contained breathing apparatus (SCBA) will bc worn where there is danger of oxygen

defic ency and when direct.ed by the fire chief or chemical accident/incident (CAI) operations

officer. In cases where fire-fighmrs are responding to a chemical accidenffmcident for
• fircfighting, they will wear appropriate levels of protectiverescue/recoanaissance purposes vice

clothing (see Section 8).

SEcI ION V - HEALTH HAZARD DATA

• _ * t*

AIRBORNE EXPOSURE LIMIT (._I.): The AEI, for HD is 0.003 mg/m _ found m AR

40-173, Occupational Health Guidelines for the Evalnauon and Conu'ol of Occupational Exposu_

to Mustard AgenC¢ H, HI), HT". To date. however, the Occupational Safely and Health

Adminisl2"_On (OSHA) has not promulgated a permissible exposure conc_n_at.ionfor HI).

Et, t-r+CTS OF OVEREXPOSURE: lID is a vesicant (causing blisters) and alkylatin_ agant

producing cytotoxic action on the hematopoieilc (blood-forming) tissues which arc especially
sensitive. The rare of detoxification of HD in the body is very slow and re!_te_i exposmcs

produce a cumulative effect. _ _ bee _. found to bca h1_m_, carcinogen by the International

Agency for Rese.arch on Cancer (IARC).

Median doses of liD in man ar_:

LD_o (skin) = 100 mg/kg

ICt_ (skin) = 2000 mg-,'oi-/m 3 at 70 - 80 DEG F (humid envisonment)

= 1000 mg-min/m _ at 90 DEG F (dry enviromnant)

ICt_o (eyes) = 200 mg-min/m 3

ICt_o (inhalar.ion) = 1500 mg-mln/m _ (Ct unchanged with time)

LD_ (or, d) = 0.7 mg/kg

MaTimum safe Ct for tkdn and eyes are 5 and 2 mg -rain/m3, respectively.

ACUTE PHYSIOLOGICAL At2|'ION OF HE3 IS CLASSIkmD AS I.L_AL AND SYSTElVi]C.

LOCALLY, lID affects both the eyes and the skin. SKIN a,m,_e occurs af'mr percutaneous

resorption. Being lipid soluble, HI) can be resol'bed into all organs. Skin penetration is rapid

without skin irritation. SweUi-g (blisters) and reddening (erythema) of the skin occurs after a .

latency period of 4-24 hours following the exposure, depending on degree of exposure and

individualsensitivity.The skinhe_hng protm_ is vet/slow. Tender skin.mucous membrane, and

perspiration-covered skin are more sensitive to the effects of IID. HD's effect on the skin,

however, is less than on the eyes. Local action on the eyes produces severe necrotic damage and
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loss of eyesighL Exposure of eyes to lID vapor or aerosol produces lacrimation, pbotophobia, and

imflammation of the conjunctiva and cornea-

SYSTEMIC ACHONS occur primarily through inhalation and ingestion. The HD vapor or

aerosol is less toxic to the skin or eyes thaa the liquid form. When thhaled, the upper resph"_ory

tract (nose, throat. Uachea) is inflamed after a few hours la_eecy period, accompanied by sneezing,

coughing, aad bronchitis, loss of appoti_, diarrhea, fever, md apathy. Exposure to nearly lethal

dos of _ can produce injury to bone marrow, lymph nodes, and spleen as indi_ by a drop

in WBC count and, therefore, results in increased susceptibility to local and systemic infections.

Ingestion of HI) will produce severe stomach pains, vomiting, and bloody stools a.fter a 15-20

minute latency period.

CHRONIC EXPOSURE to lid can cause semifizadon, chronic lung impairment, (cough,

sho_ess of breath, chest pain), and cancer of themouth, throat, respiratory _-act, skin,and

Icukemin- It may also cause birth defects.

EMERGENCY AND FIRST AID PROCEDURES:

INHALATION. Remove from the source IMMEDIATELY. If breathing has stopped, give

artificial respiration. If breathing is difficult. _Hm;ni_tcr oxygen. Seek medical attention

IIVECIEDIA 1kLY.

EYE CONTACT. Speod in decoovamln_ino¢ the eyes is absoluteJy essential. Remove person from

theliquidsoun:c,flushthe eyes ;mmcdinmly with waterby tiltingthehead to theside,pnlllngthe

eyelidsapartwith the fingersand potn"thgwater slowly iatothe eyes. Do not cover eyes Widi

bandages but,ifnecessary,protecteyesby means ofdark oropaque goggles. Transferthe pmient

to a medical faeili.ty IMIV_DIATELY.

SKIN CONTACT. Don respiratory p_tective m,¢k and gloves; remove victim finm agent source

immediately. Flush skin and clotheswith 5 percentsolutionof sodium liypochiorimor liquid

house,hold bleach wlthin one m;nutC. Cut and remove cont_min_te.dclothing,fh,_hcoot_mln_tod

skin area again with 5 percent sodium hypochiorke solution, then wash contaminated _kln ai'ea

with soap and water. If shower facilities are available, wash thoroughly and u'ansfer to medical

facility. If the skin becomes c,.ontaminaled with a th_eknned agent, blot/wipo the matenal off

imme',diately With an absorbentpad/paper towel Iniort9 usingdecoer_mlnafing solution.

INGESTION." Do not induce vomiting. Give victimmilk to chink. Seek medical attention

_IATELY.



SECTION VI - REAC'f'_ 11 Y DATA

STABILITY: Stable at ambient temperatures. Deeomposidoa temperature is 149 DEG C to 177

DEG C. Mustard is a persistent agent depending on pH and moisture, aad has been known to

remain active for up to three years in soil

INCOMPATIBILITY: Conditions to avoid. Rapidly corrosive to brass @ 65 DEG C. Will

corrode steel at a rate o[ .0001 in. of steel per month @ 65 DEG C.

HAZARDOUS DECOMPOSFFION: Mustard win hydrdlyze to form HCI and thiodiglycol.

HAZARDOUS POLYM]£RIZATION: Will not occur.

SECTION vn -spn T : LEAK, AND DISPOSAL PROCEDURES

STEPS TO BE TAKEN IN CASE MATERIAL IS RE1.EASED OR spa I liD: Only personnel

in full protective ciolh;,g (see Section 8) will be allowed in an area where mustard is spilled.
/

RECOMMENDED Fl_-i .n PROCEDURES:

The mustard should be contained using vcm_culite, diatomaceous earth, clay or fine sand and

neu13"aliTe.d _ SOOn as possible using copious amounts of 5.25 per_at Sodium Hypeehlorite

solution.

Scoop up aLl material and place in an approved DOT container. Cover the contents of the drum

with deennraminarin S solution as above. The extel'inr of the drum/_hall be decovtaminated and

then labeled IAW EPA and DOT regulations. All le-_]cing covtAiners shall be overpacknd with

vermiculite placed between the interior and exterior conr.ainers, Deeonraminar,_ and label IAW

EPA and DOT regulations, Dispose of the ma1_rinl IAW waste disposal methods provided be,low.

Dispose of the material used to dec.ontaminate exterior of dram IAW Federal, state and Ioc_

regu]afiom. Conduct general araa moultonng with an approved monitor (see Section 8) to confirm

tha_ the aanosphcric concentrations do not exceed the airborne ¢xposuz_ ]imit (see Sections 2 and

8).

If 5.25 percent Sodium H_orite solution is not available then the follov/mg d,_','Jaraminants

may be used instead and arc listed in the order of preference: Calcium Hypochlorite,

Decontaminatinn Sulutioa No. 2 (DS2), and Super Tropical Bleach Slun 3, (STB). WARNING:

Pure, nndilut_d Calcium Hypochlorite (HI'H) wilI burn on coatact with liquid blister agent.
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RECOIvLMENDEI) LABORATORY PROCEDURES:

A nllnimtlm of 65 grams of docon solution per gram of HI) is allowed to agitate for a mlnim,zln

of one hour. Agitation is not necessary following the first hour Lf a single ph_c is obtnined. At

the end of 24 hours, the resulting solution shall be adjusted to a pH between I0 arid I I. Test for

presence of acuve chlorine by use of acidic potassium iodide solution to give free iodine color.
Place 3 ml of the decontaminate in a test tube. Add several crystals of Potassium Iodine and swirl

to dissolve. Add 3 ml ofS0 wt percent Sulfuric Add: water and swirl. IM]v_I3IATE Iodine color

indicates the presence of active cbJorine. If negative, add additional 5.25 percent Sodium

Hypocldorite solution to the decovr_minafion solution, wait two hours, t.ben test again for active

chlorine. ConUnuc procedure until positive chlorine is given by solution.

A I0 wl percent Calcium hypochloritc (HI'H) mixture may be substituted for Sodium

Hypochlotite. Use 65 g_ras of decon per gram of HI:) and continue the test as described for

Sodium Hypochlorite.

Scoop up all ma,_rial and place in approvdd DOT containers. Cover the contents of the drum with

dccomammating so]ution as above. The exterior of the drum shall be decontaminated arld then

labeled lAW EPA and DOT regulations. All le_kl,g containers shall be overpacked with

vera_culite placed between the interior and exterior oo_lainers. Dece_,_ml-aZc and label IAW

EPA md DOT regulations. Dispose of the material lAW waste disposal methods provided below.

Dispose of the material used to decon¢_min:'_ exterior of _ IAW Federal, state arid ]ocai

regulatioas. Conduct geaoral area monkoring with an approved monitor (se¢ Section 8) to confirm

that the atmospheric concentrations do not exceed the airborne exposure limits (se¢ Section 8).

NOTE: Surfaces contaminated with HD arid then rmse<tecootaminated may evolve sufficient

mustard vapor to produce a physiological response.

WASTE DISPOSAL Mlzl HOD: All d_C,Ol_tamin at_ m merial should be collected, conlaincd and

chemically decent_mina.tdd or thermally decomposed in an EPA ,Iyw oved incineTaXor, which will

filter or scrub toxic by-products from effluent air before discharge to the atmosphere. Any

coiammlnated protective clothing should be d_:onraminate, d using ]-r'i'H or bleach and analyzed to

assure it is fi_ of detectable COr_raralnation (3X) level. The clothing should then be sealed in

plastic bags inside properly labeled d/lzrng and held for shipment back to the DA issue point.
DecoDramination of was_ or excess material shall be accompl_sbed in accordance with the

procedures outlined above with the following exception:

-- lid on laboratory glasswat'_ may be oxidized by its vigorous reaction with

concentrated Ulmc acid.

Open pit bunting or burying of IID or items COl_talning or contaminated with I-ID in any q,,antity

is prohibited.
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NOTE: Some states define decontaminated surety material as a RCRA h_'nJ'dous waste.

SECIION _. SPECIAL PROTEcI ION INFORMATION

RESPIRATORY PROTECTION:

Concentration rag/m3

Less than or equal to 0.003

Respiratory Protection/Ensemble Required

A ful/ facepiece,chemical canister,air-

p_g protectivema_k willbe onhand for

escape. O'he M9-, MI7-, and M40-series

masks are acceptable for this purpose.

Other m_ks certifiedas equivalentmay be
used.)

Greater Jhan 0.003

NIOSH/MSHA approved pressure demand

full facepi_ce SCBA suitable for use in high

agem concenla-adons with protective

ensemble. (See DA PAM 385-61 for
examples).

VEN 1 ILATION:

Local Exhaust. Mandatory. Must be filtered or scrubbed. Air cmL_sions shaft meet local, _)a).
and federalragttlasioas.

Special. Chemical laboratory hoods shall have an average reward face velocity of I00 linear feet

per minute (lfpm) plus or minus 10% with the velocity at any point not deviating from the average
face velocity by more than 20%. Existing laboratory hoods
150 lfpm pies or _,;-us 20 percent, shall have an inward face velocity of

Laboratory hoods shall be located such thatcrossdraftsdo not

exceed 20% of the inward face velocity. A visual I_FfOl-mance test u_li:"in_ smoke producingdevices shall ....
be performed m assessing the ability of the hood to contain agent HD.

Other. Recireuiation ofexha.st air fi'om agent areas is prohibited, No connection between agent

area and other areas through the ventilation system is pormirr,.._ l_m_.rgeney backup power isnecessary.
Hoods should be tested secm-annuaL[yor a_hermodificadon or malntellatlCe Opcra_ous

Operadoes should be performed 20 cm inside hoods.

A-8
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PROTEC-I IVE GLOVES: MA.NDATORY. Butyl toxicological agent protective gloves ('M.3, M4,

glovase0.

EYE PROTECTION: As a minimum, chemical goggies will be worn. For splash hazard use

goggles and face-shield.

PROTEuI IV'E EQUIPMENT: For general lab work, gloves and lab coat shall be worn

with M9 or M17 mask readily available.

In addition, when handling contamuiated Jab animals, a daily clean smock, foot covers, and head

covers am rgquired.

MONITORING: Available monitoring equipment for agent HD is the MS/M9 detector paper, blue

band robe, M256/M256AI kits, bubbler, Depot Area Air Monitoring System (DAMMS),

Automated Continuous Air Monitoring System (ACAMS), CAM-MI, Hydrogen Flame

Photometric F.mi_-sion Detector (HYPhD), the Miniatlz_ Chemical. Agent Monitor (NilNICAM),

and Real Time Analytical Platform (P.TAP).

Real-time, low-invel monitors (with alarm) are required for HI) operations. In theis absence, an

IDI.,H atmosphere must be presumed. Laboratory opcratioas conducted in appropriately

mainIuin_l and alarmed engineering conffois _,,qnixe only periodic Inw-level monitoring.

SE¢.:t ION IX - SPECIAL PRECAUTIONS

PRECAUTIONS TO BE TAKEN 1N HA.NDI..ING AND STORING:

During h_ndiing, the 'qmddy" (two-man) system will be used. Containers should be periodically

inspected for leaks, either visu_y or using a detector kit, and prior to transfeting the containers

from storage to work areas, Swingent control over all personnel handlin_ lID l_tst be exercised.

Chemical showers, eyswa.sh stations, and personal cleanliness facilities must be provided. Each

wor_ wi]] wash t_i_ h_n¢lS b_fol_ n 1Pal< and shower tbornuglfly with special attenrion given to

hair, face, _ and hands USing plenty of soap before leaving at the end of the work day. No

smoking, eating, or di4nking iS pea'mltted at the work site. l)ed:nPt_rn;natlng equipment shall be

conveniently lc_'ared. Exits must be designed to permit rapid evacuation. HI) should be stored

in cotttaincrs mnrip of glass for Research, Development, Test and Evaluation fR.DTE) quantities

or one4nn steel containers for large quantities. Agent shall be double-cnnt_ined in liquid.tight

COpt_in_rs when in storage.

OTHI=K PRECAUTIONS: For._¢,'lltinanl information see "AR 385-61, The Army Toxic Chemical

Agent Safety Program", "DA PAM 385-61, Toxic Chemical Agent Safety Standards", and "AR
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40-173, Occupational Health Guidelines for the Evaluation and Control of Occopatioaa] Exposta_
to Mustard Agents H, HI), and FIT".

SEL-I ION X - TRANSPORTATION DATA

)

FORBIDDEN FOR TRANSPORT OTHER THAN VIA _.WARy (TECHNICAL ESCORT
Ui_lt)

TRANSPORT AS PER 49 CFR 172

PROPER SHIPPING NAME: Poisonous liquids, n.o.s,(Suifide, bis2-chloroethyl)

DOT HAZARD CLASS: 6.1 Packing Group I HaT_ Zone B

DOT LABEL: Poison

DOT MARKING: Poisonous liquids, n.o.s. (Sulfide, bis 2-chloroothyl) UN 2810, Inhalation
Hazard

DOT PLACARD: POISON

EMERGENCY ACCIDENT PRECAUTIONS AND PROL:RI3URES: See Sections IV and VIK

PRECAUTIONS TO BE TAKEN IN TRANSPORTATION: Motor vehicles will be placarded

regardless of quantity. Driver _hnll bo gJv¢_ fill] arid eotl_lcte in[ormarion regarding shipment and

conditionsincaseof emergency. AR 50-6dealsspecificaliywith theshipment ofchemical gents.
.Shipmcm of agentswillbe escortedinaccor_:,-,;ewith AR 740-32.

While the Edgewood Research Development and Ea_-_riag Center, Departmem of the Army

believe.s_) the .4,_t,,cootamed herein are factual and theopinionse,_ ate those ofqualified

experts tegarthag the results of the tests conducted, the data are not to be taken as a warranty or

zepresentarion for which the Department of the Army or Edgewood Research Development and

Engiaeenng Center ass._,'s legal re.spoasibility. They axe offered solely for your consideration.

investigation, and verification. Any use of these aat_ and information must be determined by the

user to be in accordance with applicable Federal. State. and local laws and regulations.

)
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ADDENDUM A

ADDITIONAL INFORMATION FOR THICKENED HI)

TRADE NAME AND SYNODS: Thickened HI), THD

HAZARDOus INGREDIENTS: K125 (acryloidcopolymer, 5%) isused tothickenHI). K125

is not known to be b_7_rdoas except in a finely_llvided, powder form.

PHYSICAL DATA: Essentially the same as HI) except for viscosity. The viscosity of HI) is

between 1000 and 1200 centistokns @ 25 DEG C.

I-lY-.E AND EXPLOSION DATA: Same as HD.

HEALTH HAZARD DATA: Same as HD except for skin contaCL For skin contact, don

respiratory protective m.¢k and remove co_tumlnated clothing IMMEDIATELY.

IMMEDIA t ._.LY scrape the liD from the skin sud_ce, then wash the COet_mlnalf'-,d SlII'_Rce with

acetone. Seek medical attention IMMEDIATELY.

SPILL, LEAK, AND DISPOSAL PROC.:IzDURES: If spills or leaks of H'V cecur, follow the same

procedures as those for HD, but dissolve the THD in acetone prior to inmxiucing any

decontaminating solution. Containment of THD is generally not necessary, Spilled THD can be

carefully scraped off the cot_t_ml,ated surface and placed in a fiflly removable head drum with a

high density, polyethylene lini_ag. The THD _ then be dexonmminaxed, after it has been

dissolved in acetone, asing die same procedures used for liD, Contaminated surfaces should be

treated with acetone, then deco0tamlnated using the same procedures as those used for HD.

NOTE: Surfaces eOllr:amin.)Ptl with THD or HE} and then rinse-decon)_minated may evo]ve

sufficient mustard vapor to produce a physiological response.

SPECIAL PROTE¢..-I tON LN'FORMATION: Same as HI).

SPE_AL PRECAUTIONS: Same as HI) with the following addition. ]-Iagdllng the THD

requbes careful observation of the "stringers" (elastic. thread-like attachments) formed when the

agents are transfect_ or dispensecL These stringers must be broken cleanly before moving the

contaminating device or dispensing device to another location, or unwanted COtatnminafiOn of a

working surface will result

TRANSPORTATION DATA: Same as I-K).
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U.S. AR.M'Y EDGEWOOD

RESEARCH, DEVELOPMENT

AND ENGINEERING CEN l,e-R

MATERIAL SAFETY DATA SHEET

REVISED: 30 June 95

DATE: 16 April 1988

Emergency Telephone #s:

ERDEC Safety Office

410-671-4411 0700-1700

EST After normal duty

hours: 410-278-5201

Ask for ERDEC Staff

DutyOfficer

SECTION I - GENERAL ENTO IhMATION

MANUFAuI tJRER'S NAME: Edgewood Research, Development and Engineering Center

MAN-UTAh.- 1 URER'S ADDRESS:

U.S. ARMY CHEMICAL AND BIOLOGICAL D._-hNSE COMMAND

EI_EWOOD RESEARCH, DEVELOPMENT & ENGINI_F.RING CENTER

ATTN: SCBRD-ODR-S

ABERDEEN PROVING GROUND, IVlD 21010-5423

CAS REGISTRY NUMBER: 541-25-3

CHEMICAL NAME AND SYNONYMS:

Arsine, (2-chlorovinyl) dichloro-

Arsonous dichloride, (2-chloroetbenyl)-

Cblorovinylarsinc dichloride

2-C'hlomvin yldic hloro arsine

beta-Chlorovinyldiehloroamine

Dichloro (2-chlorovinyl) amine

TRADE NAME AND SYNONYMS: Lewisite, L, EA 1034

CHEMICAL FAMILY: Arsenical (vesicant)
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FORMULA,'CFIEMICAL STRUcA UP, E:

C2.H,A_Cl 3

NFPA 702 SIGNAL: Health - 4

Flammability- l

Reactivity - 1

C]_ H /CIJ
C--C-A.S

SEt..-DON II - COMPOSITION

INGREDIENTS

NAME

FORMULA PERCENTAGE

BY WEIGHT

Lewisite C.2H_AsCI_ 100

* This is a ceiling value

LEWIS11 _I,

AIRBORNE

EXPOSURE

LIMIT (A_ ,)

(" 0.003 mg/m _

SEt.-i iON I]3 - PHYSICAL DATA

BOIl ING POINT DEG F ('DEG C): 374 (190)

VAPOR PRESSURE (ram Hg): 0.35 @ 25 DEG C

0.22 @ 20 DEG C

VAPOR DENSITY (AIR--I): 7.2

SOLUBILITY: Negligible in water, completely soluble in Eh0 , CHC13, all common organic
solvents, mustard, oils. and alcohol,

SPEC/FIC GRAVII "/ (H_O=-I): 1.8g @ 25 DEG C
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VOLATILITY (rag/mS): 3.9 x (10) _ @ 25 DEG C

2.5 x (10) 3 @ 20DEG C

MOLECULAR WEIGHT: 207.32

APPEARANCE AND ODOR: Pure L is a colorless oily liquid. "War gas" is an amber to dark

brown liquid; characteristic odor is usually gerunium-like; very little odor when pure.

SEE[ION IV- FIRE AND EXPLOSION DATA

FLASHPOI/qT (Method Used): Does not flash

_ILITY LIMITS: N/A.

EXIh'qGUISHLNG M'F.I_IA: N/A.

SPECIAL rage FIGH 11NG PROCEDURES: Fires involving L should be contained to prevent

con,_mlnation of uncontrolled are_. All persons not engaged in extinguishing the fire sliould be

evacl.tated imm_tintely. Contact with L or its vapors can be fatal. When reSIx_ding tO a fare ah= uJ

in building or areas coDrMning agents, flmfighfing personnel should wear hill firefighter protective

clothing during chemical agent fimfighting and fire rescue opo_fious. Respiratory protection is

required. Positive pressure, full facepieoe, NIOSH-approved sulf-cootained bre_thln S appararn_

(SCBA) will Ix worn where there is danger of oxygen deficiency and when directed by the fia'e

chief or chemical accident/tacident (CAI) operations officer. In cases where fimfigh_rs are

responding to a cliemical accident/incident for rescue/reconnaissance pttq0oses vice fL'efighting,

they will wear appropriam levels of protective clothing (see Section 8).

SEcI iON V - HEALTH HAZARD DATA

AIRBORNE .EXPOSURE LIMIT (All.): The permissible airborne exposure concentration of L

for an 8-hour workday or a 40-hour work week is an g-hour time weighted average ('rWA) of

0.003 mg/m s as a ceiling value. A ceiling value may not be exceeded at any time. The oeiLing

value for Lewisite is based upon the present technologically feasible detection limit of

0.003 mg/m _. This value can be found in "DA Pare 40-173, Oecupatiunal Health Guidelines for

the Evaluation and Conta'ol of Occupational Exposure to Mustard H, [-ID, HT, mad L". To tl_,,.,

however, the Occupational Safety and Health/ttlminigta'a_on (OSHA) _ not prom,,Igat.cd

pertmssible exposure concentration for L.
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LEWISrfE/L

EPI-IcCTS OF OVEREXPOSURE: L is a vesicant (blister agent). It also acts as a systemic

poison, causing puimoanry'cd_ma diarrhea, restLessness, weakness, subnormal temperature, and

low blood pressure. In order of severity and appearance of symptoms, it is: a buster agent, a toxic

lung irritant, and absccbcd in tissues, a systemic poison. When inhaled in high concentrations, it

may be fatal in as short a time as 10 minutes. L is not detoxified by the body. Common routes of

entry into the body include occ ula:, percutaneous, and inhalation.

LCt_ (inhalation, man) = t200 - 1500 mg minim _

LCt_ (skin vapor exposure, man) = 100,000 mg mi"/m 3

LDLO (skin, hum_-) = 20 mg/kg

I..Ct_ (skin, man): >1500 rag/rain 3. L irritates eyes and skin and gives wanting of its presence.

Minimum effective dose (ED rain) = 200 mg/m _ (30 rain).

ICt_ (eyes, man): <300 mg mln/m 3.

ANIMAL TOXICOLOGICAL DATA:

LDso (oral, rat) = 50 mg./kg

LD_o (subcutaneous, rat) = 1 mg/kg

LCtLO (inhalation, mouse) = 150 mg/m 3 IOin

LDso (skin, dog = 15 mg/kg RTECS) or 38 mg/kg (CRDEC chemical agent data sheets)

LD_ (skin, rabbit) = 6 mg/kg

LD_o (subcutaneous, rabbit) = 2 mg/kg

LD_o (mWavenous, rabbit) = 500 mg/kg

LDso (skin, guineapig) = 12 mg/kg

LD_o (subcutaneous, guinea pig) = I mg/kg

LDso (skin, domestic farm animnl¢) = I q mg/kg

LC_o (inhalation, rat) = 1500 mg minim3 (9 mln)

l.Ct_ (vapor skin, rat) = 20,000 nag mln m (25 rain)

LCDm (skin. rat) = 15 - 24 mg/kg

LD_ (ip, dog) = 2 mg/kg

EDmin (skin. dog) = 50 rag/m3 (30 rain)

EDmin (eye, dog) = 20 rag/m3 (30 rain)

EDmin (skin. rabbit) = 2.5 mg/m3 (30 rain)

EDmin (eye, rabbit) = 1 rag/mS (30 rain)

a. Acute Exposure:

(1) Eyes. Severe damaze. Instant pain, conjunctivitis and blepharospasm lending to

closureof cyclicls,followedby cornealscarringand iritJ.s.MUd exposure produces reversibleeye

damage if decontaminated instantLy, otherwise more permanent injury or blindness is possible
within 1 minute ofexpoStLre.
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(2) Skin. Immediate stinging pain increasing in severity with Rme. Erythema (skin

reddening) sppears within 30 m._utns ILf'cer eXpOSU_ aunompamed by pain with itching and

irritation for 24 hours. Blisters appear wirhln 12 hOL!I$ a_I eXpOSUI_ with mum pain which

diminished after 2-3 days. Skin burns am much deeper than with HD. Tender and moist skin

(mucous membrane, perspiration covered;...) absorb mum L and arc there foz_ more sensitive than

the skin. This, however, is counteracted by L's hydrolysis by moisture, producing less vesicant and

a higher vapor pressure product.

(3) Respiratory Tract. Irritating to nasal passages and produces a bunting sensation

followed by a profuse nasal secretion and violent sneezing. Prolonged exposure causes coughing

and production of large quantifies of froth mucus. II1 experiment.al animals, injury to respiratory

u-act, due to vapor exposure is similar to mustard's; however, edema of the lung is more marked

and f_equundy accompanied by pleural fluid.

(4) Systemic Effects. L on the skin, as wen as in inhaled vapor, are absortmd and may

cause systemic poisoning. A mnnifestatinn of this is a change in capRlary permeability, which

permits'loss of sufficient fluid from the bloodstream to rallse hemocoucentrafiun, shock and death.

In non-¢_)_l cases, hemolysis of ery_-ocy_ has occurred with a resultant hemolytic anemi& The

exesedon of oxidized products into th¢ bile by the liver produces focal necrosis of that organ,

necrosis of the mueosa of the biliary passages with periobiliary hereon'bases, and some injury to

theIntestinalmucosa. Acute sysmmafin poisoningfrom largeskinbums e-_,¢espulmonary edema,

diarrhea, restlessnoss weakness, subnormal tcmperam.r¢, and low blood pressure in animals.

b, Chronic Exposttm. L can cause sensitization and chronic lung imparrement. Also, by

comparison to agent mustard and arseuical compounds,it can be considered as a suspected b,m_n

cazcthogcn.

EMERGENCY AND FIRST AID PROCEDURES: Always don your own protective mask and

glOVeS before _dminist(_ing _lrst aid.

INHALATION: Remove from the sourceimmediately. Ifbr_thino_ has StOp]_l give

artificalrespiration. If bre_)hing is difficult,arlmlni_teroxygen. Seek medical armntion

immecLiat_ly.

EYE CONTACT: Speed in decuntaminming the eyes isabsolutelyessuntiai.R_move

person fi,om the liquid source, flush the eyes immediately with water for 10-15 minutes by tilting

the b_ ,4 to the side, pulling eyelids apart with fingers and pouring water slowly into the eyes. Do

not cover eyes with bandages but, if necessary, protect eyes by means of dark or opaque goggles.

See medical attention IMMEDIATELY.



327 196

SKIN CONTACT: Remove victim from source immediately and remove contaminated

clothin$. Immediately dec.on affected areas by flushing with 10 percent sodium carbonate solution.

After 3-4 minutes, wash off with soap and water to protect against erythema. Seek medical

mention tmmediataly.

INGESTION: Do not induce vomiting. Give victim millt to drink_ Seek medical attention

trnmediately.

S FL- FInN VI - REAL 11v'ITY DATA

INCOMPKrlBIL1TY: Corrosive to steel at a rate of 1 x 10 "5to 5 x l0 s in/month at 65 DEG C.

HAZARDOUS DECOMPOSITION PRODUCTS:

Stabk!ity: Reasonably stable; however, in presence of mulsmre, it hydrolyses rapidly, losing its

vesicant property. It also hydrolyses in acidic medium to form HCf and non-volatile (solid)

chtorovinylarseulous oxide, which is less vesicant th_n Lewisite. Hydrolysis in zl]c_llvle ll_diulll,

as in decon rzminal:ioll with alcoholice_aosticor carbottate solution or DS2, produces acetylene and

tlisodiRm arsenate 0No 3 AS 04). Therefore, dneontgmlnatcd solution would COplzin tOXiC at'SChiC,

SEt.;ttON V'I/-SPILL, LEAK. AND DISPOSAL PROCEDURES

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPn r 1::13:

Only personnel in full protective clothing will be allowed in area where L is spilled (see Section 8).

RECOMME_NDED r.=.l _ PROCEDURES: The L should be contained using vermiculite,

di=rc,m_,'pousca..-th.,clay,or finesand and nent_llzcd as soon as possibleusingcopious amounts

of alcoholic caustic,carbonate, or DS2. Caution must be exercise.dwhen using these

dcconmmlnatas SinCe acetylene will bc given off. Household bleach can also be used if

aecompanind by stirring to allow contact. Scoop up all conmmi,amd m_rerial and place in

approved DOT containers. Cover with additional de.contaminant. Decontaminate the outsi,'l* of

the container, label IAW DOT and EPA requirements, and dispose of as specified below. Conduct

general area monitoring to confirm that the atmospheric concentrations do not exceed the airborne

exposure limit (sen Sections 2 and 8).
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LEWI.bl i _tL

RECOIVEV_hrDED LABORATORY PROCEDURES: A I0 Wt percent alcoholic Sodium

Hydroxide solution is prvpa/ed by adding 1(30 grams of denat_ed ethanol to 900 gram_ of I0 wl

percant NaOH in water. A minimum of 2(30 grams of de,con is reqtth-ed for each gram of L. The

de, con/agent solution is agitated for a minimum of one (I) hour. At the end of one hour the

resulting p]-I should be checked and adjusted to above 1].5 using additional NaOH, if required.

It is permittedto substitute l0 wz percea: alcoholic sodium c.a.d_nate made and used in the same

ratio as the NaOH listed above. Reaclion time should be increased to 3 hours with a_.tation for

the first hour. Final pH should be adjusted to above ]0.

It is pennkted to substitute 5.25 percent sodium hypochlorite for the I0 pemcnt alcoholic sodium

hydroxidesolutionabove. Allow one hour with agitationforthereaction.Adjustment of thepH

isnot required.

Conduct general ar-,.a monitoringtoconfirm thattheatmosphcdc conccnu'adousdo not exceed the

airborne exposRre limi_ (see Section g).

WASTE DISPOSAL M.b J.HOD:

All ncuu'alizedmslerialshould be collected and containedfordisposalIAW land ban RCRA

regulationsor thermallydecomposed inan EPA permiued incineratorequipped with a scrubber

which will scrub out the chloride, s and be equipped with an elecn'osmtic precipit_or or other filler

device to remove arseuic. CoLlect all the arsenic dust f3"om the electrostatic precipitator or other

f'dter device and containerize and label IAW DOT and I_PA regulations. The arsenic will be

disposed of IAW land ban RCRA reguladons. Any contaminated materials or protective clothing

should be decoiatnminate.d using alcohohc caustic, cal"bonatc, Or bleach an alyT.e._ to assure k is

of deteaablc cot_tamlnntlon (3X') level. The clothing should then be sealed in plastic bags inside

properly labeled dr, m_ and held for shipment back to _ DA issue point.

NOTE: Some Statesdefinedecotlt_minat@glStLrCtymalcrialas a RCRA bav_rdous waste.



327 198

LEWIS rI'FII,

SEt.lION VIII - SPECIAL PROTEt.I ION INFORMATION

RESPIRATORY PROTEt.. I ION:

Concentration (m_m 3)
RespiratoryProtection/EnsembleRequired

Less than or equal to 0.003

Greater than 0.003 or unknown

A full fasepiece chemical canismr,

alr-lmfifying, prtxc_ve mask shall be ¢m hand

for _ (the Mg, MI7 and M40 seanes

. [xvox:tive masks am _,'ptable for this me).

A NIOSH/MSHA-approve.d, full facepieee

SC'BA suitable for use in high agent

eoncenWations with protective ensemble.

(See DA Pare 385-61)

- . , . . . . . .

* This represents the ceiling value determined by continuous real tame motutormg (with alarm) at
the 0.003 mg/m 3 level of detection.

VENIlLAT/ON: Local cxhm,st - Mandatory, must be fihe..-ed or scrubbed to limit exit

eo_cenu-'d.iontonon.detectablelevel.Air emissionsshallmeet local,stateand federalmgulatiom.

Special:Chemical laboratory-hoods shallhave an averageinward facevelocityof lO0 linearfeet

per minute (ifpm) + 10% with the velocity at any point not deviating from the average face

velocity by morn than 20%. Existina laboratory hoods shall have an inward face velocity of 150

lfpm plus or minus 20 percent. Lal_ratory hoods shall be located such that cross drafts do not

exceed 20 % of the inward face velocity. A visual performance test utilizing smoke producing
devices shall be performed in the assessment of the inclosure's ability to contain Lewisite.

Other: Recircuintion of exha)_st air fox_n agent areas is prohibited. No connection between agent

area and other areas thrvugh the ventilation system is permitted. Emerganey backup power is

necessary. Hoods should be tested semi-annually or after modification or maintenalaea operation.

Operations should be performed 20 cm inside hoods. Prt:_dures should be developed for disposal
of contaminated filters.

PROTEt.,I I'¢'E GLOVES: Norton, Chemical Protective Glove Set M3 Butyl Rubber
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EYE PROTECTION: .As a mlnlmulll, protective eye gl_ses will be worn. For splash hazard use

goggles and face-shield.

OTHER PROTEctIVE EQU'[PMENT: For laboratoryoperations,gloves and lab coat willbe

worn with Mg, M 17,orM40 mask readilyavailable.

MONITORING: Available monitoring equipment for agent L is the MlgA2 (yellow band},

bubblers (arsenic and GC method), and M256 & A1 Kits.

Rcal-tirae,low-levelmomtors (with alarm) aterequiredforL operations.In theirabsence,an

IDLH atmosphere must be presumed. Laboratory operations conducted in appropriately

maintained and alarmed engineering conlxols requixe only periodic low-level monitoring.

SEUIION IX - SPECIAL PRECAUTIONS

D

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING:

During handling, the '_ouddy" (two man) system will be used. Containers should be periodically

inspected for leaks, either visually or using a detector kit. Stringent control over all personnel

handling L must be exercised. Chemical showers, eye wash stations, and personal cleanlineSs

facilitieS must be provided; wash hands before meals and each worker will shower thoroughly with

special attention Oven to halt fac_, neck, and bands,using plenty of soap before leaving at the end

of the workday. The storage or consumption of food or beverages; the storage or application of

cusmedes; the smoking or storage of smoking m_tPdals, tobacco products or other products for

chewing; or the chewing of such ptocluct in all laboratory areas, is prohibited. ] _horatory

glasswear will not be used to prepare or consume food or beverages. Dcc.Oialamlnatlng equipment

shall be conveniently located. Exits m.q be designed to permit rapid evacuation. L should be

stored in containers rind,, of glass for Research, Development Test and Evaluation (RDTE)

quantities or one-ton steel containers for large quantities. Agent shall be double contained in liquid

tight containers when in storage or during n-ansportation.

For additional infotrnmion soe "AR 385-61, The Army Toxic Chemical Agent Safety Program",

"DA Pare 385-61, Toxic Chemical Agent Safety Standards", and "DA Pare 40-173, Occupational

Health Guidelines for the Eval,,_rlon and Contzol of Occupational Exposure to Mustard H, liD,
HT, and L".
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SE¢_.I tON X - TRANSPORTATION DATA

PROPER SHIPPING NAME: Poisonous liquids,n.o.s.(Ch]orovinylursinedichloride)

DOT HAZARD CI,ASSIFICATION: 6.1.Packing Group ]

DOT LABEL: Poison

DOT MARKING: Poisonous liquids,n.o.s.(Chlo_vinylarsincdichloride)UN 2810

DOT PLACARD: Poison

EMERGENCY ACCIDENT PRECAUTIONS & PROCEDURES: See SectionsIV and VIII.

PRECAUTIONS TO BE TAKEN l_"TRANSPORTATION: Motor vehicleswillbe placarded

regardlessof quantity.Drivershallbc given fulland complete informstionregardingshipment and

conditionsincaseofemergency. AR 50-6.dp_!sspcci_callywiththeshipment ofcheminal agents.
Shipment of agentswillbe escortedinac.cordancewith AR 740-32,

While the Edgcwood Rasenrch,Development and Engineering C.euter.IX"partmentof the Army

believesthatthed_t_containedhereinarcfactualand theopin/om expressedm-ethus_ofqualified

expertsregardingthc resultsof the testsconducted, the dataarc not to bc taken as a wan-anty or

representationforwhich theDc_t of thn Army or Edgcwood Research,Development and

F..nginceringC_nter assumes legalresponsibility.They am offeredsolelyforyour consideration,

investigation,and ve_-ification.Any use of thasc data and informationmust bc determined by the

userto bc in accordance with applicableFederal,Stats,and locallaws and regul_ous.
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C'BI.,Ot_o P[C'RII'W/FS

OCCUPATIONAL

HEALTH SERVICES, INC.

REVISED: 12 December 90

Emergency Telephone #s:
818-366-2000

CI-_OROPICRIN

M.AI'IS_ S,aJ'£TY DATA SI-ITc._Fr

SEct ION I - GENERAL INFORMATION

MAN25FACI IJR.ER'S NAME:

OCCUPATIONAL HEALTH SERVICES, INC.

MANUFAcI UR.ER'S ADDRESS:

OCCUPATIONAL HEALTH SERVICES, INC.

11 WEST 42 r° STR.v_I, 12 TM FLOOR

NI_v¢ YORK, NY 10036

800 _45-MSDS OR 212-789-3535

CAS REGISTRY NUMBER: 76--06-2

CHEM1CAL NAME AND SYNONYMS:

TdchJoromtzomethane

Nitrochlorofnrm

Chloropicria

Nilrotrichloromet h_-C

TRADE NAME AND SYNONYMS:

Chloropicria

PS

CHEMICAL FAMILY: Nitro (Aliphatichalogen compound)



FORMULA/CHEMICAL STRUL-I ORE:

CCIjNO z

NFPA 704 SIGNAL: Health - 4

F]_mmO_ility - 0

Reacdvity - 3

CI
I

C]-C -NO2
I

CI

327 202

CHLO ROPI CP.LN/Pc_,_

SECTION I] - COMPOSITION

INGREDIENTS

NAME
FORMULA PERCENTAGE

BY WEIGHT

CMompicrin CC13NO: 100

AIRBORNE

EXPOSURE

LIMIT (AEL,}

0.7 mg/m3(8hr_

TWA)

SEL.A iON In. PHYSICAL DATA

BO]7 JNO POINT DEG F (DEG C): 234 DEG F (]12 DEG C)

VAPOR PRESSURE (ram Hg): 20 mm Hg @ 20 DEG C

VAPOR DENSFI'Y (AIR=l): 5.7

SOLUBILITY IN WATER (g/100 g water): 0.18 @ 20 DEG C. Soluble in organic solvents,

lipid.s, organopbosphorus compounds, mustards, phosgene, diphosgcne, and CI2

SPEL:II-IC GR.A'clIY (H:O=-I): 1.7 @ 25 DEG C

FR_]::7"rNG POINT: -83 DEG F (-64 DEG C)

LIQUID DENS1TY (g/cc): 1.66

PERCENTAGE VOLATN .E BY VOLUME: 165,000 m_;ra a @ 20 DEG C

APPEARANCE AND O£XDR: C.alodess, oily liquid with a ,h_-_, peae_n_ odor thaz causes t_.
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CI._OROI'I_

SEL-I ION IV -I-IF.EAND EXPLOSION DATA

FLASHPOINT (METHOD USED): Negligible flue hazard when exposed to heat or flame.

EXI INGUISH]NG MEDIA: Dry cbei_cd, urbou dioxi(_, water spray or regular foam. For

larger fires, use water spray, fog or re_lar foam.

SPECIAL FIRE FIGHI ING PROCEDURES: Wear chemical protectivesnilwith self..contamed

bre-q)h;ng apparatus with a full facepiece operated in pressure-dcm_-d or other positive pressure

medc. Move eoi._incrfrom fireareaif'youcan do so withoutrisk.Apply cooling water to sides

ofcontainersthatam exposed toflamesuntilwellaltarfireisout. Stay away from ends of tanks.

For massive firein cargo am,a,use hose holderor monitor nozzles;ifthisisimpossible,withdraw

from ureaand letftrcburn.

WARNING: Extinguish with agents suitable for type of surrounding fire. Use flooding amounts

of water and fog, avoid br_thing poisonout vapom; keep upwind. Consider evacuation of

downwind a_a if material is l_-q_'ing.

SEt-I ION V -HEALTH HAZARD DATA

AIRBORNE EXPOSURE LIMIT (AFI.): 0.7 mg/m 3

_-I-_CTS OF OVEREXPOSURE:

Short-termexposure: Chloropicrin,-_-¢eseye Lnitationand tearing.Italso_ cough, nausea,

and vomiting,and sever_irritationof the sk.m.Bt'_th;ngcltloropicrinvapors may also

cause delayedseve_ bw.._'n;,_$,"i;_ cuitiesand which may cause death.Addilionaleffe,cts

may inchidcbluishcolorof skin,lipsand fingernails.

Long-term exposure: Overcxposma tochlompicrin may cause increasedsu.sceplibilityto Inmre

overexposure. In_dai_ion_oeffectsfrom shortmrm exposure,n:cincssand swclimg ofthe

skinand eyes and hcan and lung damage may occur.



Median doses of PS in man an::

Let50 = 2,000 mg-mJn/m 3

LOCALLY, PS affects both the eyes and the skin. The liquid irritates and burns the skin and

causes severe bums oftbe eyes. Coneentrataons of 0.3 to 0.37 ppm result in painful eye h-ritalion

m 3 to 30 seconds. Short contacts with the skin can cause second and third degree burns.

SYSTEMIC AL-IIONS occur prlm_vily through inhalation and ingestion. "fnhalation causes

nausea, eye watering, vomiting, bronchitis, and pulmonary edema (the result of a lethal exposure
of 119 ppm for 30 minutes). Ingestion causes severe irritation of mouth and stomach.

CHRONIC EXPOSURE to PS can result in increased susceptibility to future overexposure.

EMERGENCY AND I-IKST AID PROCEDURES:

Get medical attention following all exposures to this compound

hN_dALATION. If a person breathes in large amounts of chloropicrin, move the exposed person

to li_sh air at once. If breathing has stopped, perform artificial respiration. Maintain airway and

blood pressure and aclmini_ter oxygen if available. Keep the affected parson warm and at rest.

Treat symptomatically and supportively. Get medical anention as soon as possible.

EYE CONTACT. If liquid chloropiedn or high concentrations of chloropicrin vapor get into the

eyes, wash eyes immediately with copious quantities of water for at least 15 minutes, Iiflthg the

lower and upper lids occasionally. Continue irrigating with normal saline until the pH has returned

to normal (30-60 minutes). Cover with sterile banda¢_s. If irritation persists after washing, get
medical attention. Contact lenses should not be worn when working with thi_ chemical.

SKLN CONTACT. If liquid chloropicrin gets un the skin, immediately wash the skin using soap

or mild detergent and large amounts of wa_er until no evidence of chemical n_mains (15-20

minutes). If liquid cbJoropicrin soaks through the clorhlng, remove the CloThin_ immediately and

wash the skin using soap or mild detergent and water, In case of chemical bums, cover area with

sterile, dry dressing, bandage securely, but not too tightly. If irritation persists after washing, get
medical at_untion.

_qGESTION. Remove by gasn'ic lavage or emesis using antiwu,a charcoal. Gastric lavage or

emesis should not be performed on m unconscious person. Treatment should be administered by
qualified medical personnel. Get medical attention immediately.



) SEt.lION VI - REAt..IIvTI'Y DATA

327 205

CHLOROPI_

)

STABILITY: Unstablc hquid thatdecomposes under theinfluenceoflighL High temperatures

or severeshock (particularlyincontainerslargerthan 30 gallons)alsocontributeto instability.

INCOMPATIBILITY: Contact with sn-ongoxidizersmay cause firesor explosions.

Aniline: violentreaction

Bmmo-2-propync: explosivc,shock and beatsensitive

Sodium Hydroxide: reac_ violsndy

Sodium Methoxide: below 50 DEG C, nitrocompound willaccumulate and cause a

violentand dangerous cxothermJ.creacdon

Strong Oxidizers:possibleviolentreaction

HAZARDOUS DECOMPOSITION: Toxic gases and vapors (oxidesof nitrogen,phosgene,

ditmsylchloride,chlorine,and carbonmonoxide) may be releasedwhen ch.loropicrindecomposes.

Decomposition occurs attemperaturesabove 400 DEG C.

HAZARDOUS POLYMERr'IATION: Has not been reported to Occur under norms) tcmporarures
and pressures.

SECTION VII - SPII ,l . LEAK. AND DISPOSAL PROL:_D LrR.ES

STEPS TO BE TAKEN IN CASE MATERIAL IS RF:L_ASED OR sPn I r:r_: Do not touch

spilled material. Stop leak if you can do so without risk. Use water spray to reduce vapors, For

small spills, take up with sand or other absorbent material and place into containers for later

disposa_ For sm_ll dty spills,pla.¢_rnarefal intOcleandry containerswith cleanshovel and cover.

Move containersfrom spill_ For largerspills,dikefarahead of spillforlaterdisposal. Keep

unnecessary people away. Isolam b_:'_rdarea and deny entry.Ventilatedosed spaces before

entering.

WASTE DISPOSAL METHOD: Chloropicrinmay be disposedofby absorbingin vcrnncniite,

dry sand. earth, or a similar material and disposing in sealed containers in a secured sanitary
landfill.

)
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Cl[_.o R OPICRI_'/P_.,

SECTION VII]-SPECIAL PROTECI ION INFORMATION

RESPIRATORY PROTECTION:

Concentration

ppm
Respiratory Protection[Eascmble Required

2.5 ppm or less

2.5 to 4 ppm

Greater than 4 ppm or envy &

escape from unknown

coneenwAL!ons

IILAT]0N:

Any supplied air respirator opermed in a continuous

flow mode. Any powered air surviving respirator with

organic vapor carlridge(s).

A eheimc..al earmdge respirator with a full facepinee and

an organic vapor cam-idge. A gas mask with a chin-

style or a front- or back-mounted organic vapor eaaJster.

Any supplied-air respirator with a full facepiece,

helmet, or hood. Any self-colltaJned bre_rhln_

apparatus with a full facepiece.

Self-contained breathing apparatus with a full facepiece

operar,-A in pressure-demand or other positive pressure

mode. A combination respirator which indude..s a Type

C supplied-air respirator with a full facepiece operated

m pre._ure-dem_.d or other positive pressure or

continuous-flow mode atld all auxiliary Se].f-eoz_raincd

br,e-_thin5 apparatus operated in pressure demand or
other positive pressure mode.

PROTEc.IIVE GLOVES: MANDATORY. Rubber

EYE PROTECTION: !=mployee must wear splash-proof or dust-resistant safety gog_es and a
faceshield to prevent contact with this substance.
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CHLOROPICRIN/'PS

OTHER PROTEuItVE EQUIPMENT: Impervious clorhlng should be worn, as we]/as any other

appropdare protective clothing neeessav/to prevent any possibility of skin contact with liquid

ehlornpicrin.

MONITORING: Measurements to determine employee exposure are best taken so that the average

eight-hour exposure is based on a sin#e eight-hour sample or on two four-hour samples. Several

short-time intcrva] samples (up m 30 mlmges) may also be used to determine the average exposure

leve. Air samples should be taken in the employee's breathing zone (air that would most nearly

represent that inhaled by the employee).

SELi ION IX - SPECIAL PRECAUTIONS

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING:

Observe all federal, smtc and local regulations when storing or disposing of this substance. For

assistance, contact the disuiet director of the environmentul protection agency.

Protext ag,i-et ph_ical damage. Outside or detached storage is pr_fe, rred. Inside storage should

be in a weU-ventilated area. Where there is any possibility that employees' eyes may be exposed

to liquid chloropicrin, an eye-wash fountain should be provided within the immediate work area

for emergency use. Where them is any possibility of exposure of an employee's body to liquid PS,

facilities for quick drenching of the body should be provided within the immediate work area for

emergency use. Eating and smoking should not be permitted in areas where liquid chloropicrin

is handled, processed, or stored. Employees who handle liquid chloropicrin should wash theft

hands thoroughly with soap or mild detergent and water before eating, smoking, or using toilet
facilities.

SECTION X -TRANSPORTATION DATA

FORBIDDEN FOR TRANSPORT OTHER THAN VIA _ .ITARY (Iv.CI-BNICAL ESCORT

UNit)

TRANSPORT AS PER49 Cl-K 172

PROPER SHIPPING NAME: ChloropicrinUN 1580

DOT HAZARD CLASS: 6.l-Pdisonoas Materials Packing Group I

DOT LABEL: Poison
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REVISED: January 1993

SIGMA-ALDRICH CORPORATION

1001 WEST SAINT PAUL AVE.

MJLWAU)< I-F_, WI 53233

Emergency Telephone #s:

ERDEC Safety Office

410-671-4411 0700-1700

EST _ normal duty

hourS: 410-278-5201

Ask for ERDEC Staff

Duty Officer

MATERIAL SA.rl: l Y"DATA SHEET

SECTION I - GENERAL INPORMATION

MANUFACTURER'S NAMe: Sigma-AJ(LrichCorporafioa

MANUFACTURER'S ADDRESS:

SIGMA-ALDRICH CORPORATION

1001 WEST SAINT PAUL AVE

MJLWAUKEE, WI 53233

CAS REGISTRYNLrMBER: 75 44 5

CHEMICAL NAME AND SYNONYMS:

Ca,"bon cUcbJodde oxide

Carbone (Oxychlorure DE) (F_ncb)

Carbonic Chloride

Carbonio (Ossicloruro DI) or Fosgeu¢ (Italian)

Carbon Oxychlodde

Carbonylchlodde or Phosgen (German)

Carbonyl Chloride

Ca.rbonyl Chloride (DOT, OSHA)

_nyl Dichloride

Chloroformyl Chloride

Fosgeen or Koolstofoxychloride (Dutch)

Fosgen (Polish)
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TRADE NAME AND SYNONYMS:

Phosgene

CG.

BIOLOGICAL TYPE COMPOU'NT): LethaJ Agent

FORMULA/CHEMIcAL STRU_-I LrP.E:

CC120 C = O

/

CI

PHOSGENE/Ct;

INGREDIENTS

NA.M_

CG

SECTION I_- COMPOSITION

FORMULA PERCENTAGE

BY WEIGHT

CClxO 99+

AIRBORNE

EXPOSURE

LIMIT (AEI ,)

0.8mg/m3
(8hr-TWA)

SECHON Ill - PHYSICAL DATA

BOILING POINT DEG F (DEG C): 45.7 DEG F (7.6 DEG C)

VAPOR PRESSURE (ram Hg): 1180 mm Hg @ 20 DEG C (1400 mm Hg @ 25 DEG C)

VAPOR DENSITY (A.1R--1): 3.4

!i SOLUBK.ITY IN WA'i k.R: (g/100 g solvent @ 25 DEG C)

i[ _ Water (distilled): very slight, with decomposition

!. b. Othci_ ::m_esolublevnth almost allorganicsolvents,i.e.,be---he, toluc=. Unstable

'! • c. Best solvent: organicsolvents
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PHOSGENE/CG

FP_:TrNG POIIqT: 128 DEG C

LIQUID DENSITY (g/cc): 1.370 @ 20 DEG C

PERCENTAGE VOLATH F BY VOLUME: 4.3 x 106 m°_m _ @ 7.6 DEG C

2.2 x I0 _ m_m 3 @ -I0 DEG C

5.28 x l0 s mg/m _ @ -40 DEG C

APPEARANCE AND ODOR: Colorless gas at room temperamr=. Odor of new-mov, m hay, grass,

or grr, cn com.

SEL.-I ION IV - FIRE AND EXPLOSION DATA

FLASHPOINT (METHOD USED): Does not flash

EXI iNGUISHINO _r_IA: Use water spray or fog nozzle to keep cyliader cool. Move cylinder

away from fi._ if there is not risk.

SPECIAL 1-U_E HGHTING PROC'EDURES: All persons not engaged in cxringulchlng the fi.m

should be immediar_,|y eV_',,nt-dfi'om the area. Protective clothing alld a self-conlahlcd bz'e-qthing

apparatus should be worn to prevent contact with skin and eyes.

UNUSUAL FIRE AND EXPLOSIONS HAZARDS: ContcnLs under pressure. Container

Explosion may occur under fi.r¢ conditions. Toxic fumes arc cmilted under fzr_ conditions.

DANGER: POISONOUS AND CORROSIVE NONFLAMMABLE LIQUID AND GAS UNDER

pRESSURE.

SEL-I iON V - HEALTH HAZARD DATA

AIRBORNE EXPOSURE LIMIT (AVI .): ThE AEI, for CG is 0.8 mg/m _.

Et-r_CTS OF OVEREXPOSURE: CG is a burning agent that is exUvancly destructive to the

tissue of the mucous membranes mad upper respiratop/tract, Eyes and _kin. [nhal_on tory be

as a result of spasm, in_ ammatlon and edema of the larynx and bronchi, chemical pneumonitis and

pulmunary e.dema Symploms of exposure may include burning scnsalion, coughing, wheezing,

laryngitis,shortness of breath, h_'_,'t_'he, nausea,and vomiting.
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PBOSGENE/CCT

Median doses of CG in rn_n arc:

ICtso = 1600 mg-min/m _ at 70 - gO DEG F (bum_d environment)

I-,Ct_o = 3200 mg-min/m _ (Ct does not significantly change with time since the effccu are
cumulative)

Locally,CG causes mud irritationtotheeyes

SYSTEMIC AC'IIONS occur primarily through inhalation. Phosgene is a lung irritant. The

characteristic feature of phosgene poisoning is m_ _sive pulmonary edem_ The edema resu/ts from

the passage of fluid into the alveoll from capillaries whose permeability has been affected by the

corrosive action of the compound. Hemoconosntration results from loss of plasma into the alveoli.

The edema interferes with the interchange of oxygen and carbon dioxide and die capillary blood.

As the edema progresses, discomfort, apprchcnsiofi, and dyspnea increase, and frothy, often blood-

tinged sputum is raised. Rains and rhonehi are audible in the chasL Death results from anoxemia
and may occur in less than 5 hours.

During and immediately a.f_r exposure, symptoms include coughing, choking, a feeling of

dghmnss in the chest, nausea, and occasionally hea,.h,-he and lacrimation. Some patients with

severe cough fail to develop serious lung injury, while others with no signs of early respiratou,"

tract inS.ration incur fatal pulmonary edema Following the above diseomfoi.t, there may be a delay

in which die patient has few symptoms, not even abnormal chest signs.

CHRONIC EXPOSURE: Five industrial workers who haa been chronically exposed to low

eonoentratious of CG exhibited disturbances in lung f_nedon. All of the patients developed the

following signs and symptoms over a period of several months with v.arying degrees of severity:

cough, shormess of breathon exertion,and painortighm_asinthechest.Two ofthepatientsalso

expectorated sm.ll amounts of glair),,mucoid sputum. Residual pulmonary deficitmay be
expccmd from chronic exposure toCG.

EMERGENCY AND FIRST AID PROCEDURES:

INHALATION. The protective mask should be put oo imm,'d.iatcly upon detection of the odor of

phosgene (like green corn or grass), irntation of die eyes, or change in the taste of a cigarette

(smoking may become tasteless or offensive in taste). The individual should hold his breath while
ma_king.

If some phosgene has been inhaled, normal combat duties should be continued unless there is

difficulty in breathing, nause,x and vomiting, or more than the usual shortness of breath on
exertion.

If not breathing, give artificial respiration. If breathing iS dif_cul L give Oxygen.
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PMOS_F_.N_CG

EYE CONTACT. ]mmediately flush eyes with copious amounts of water for at least 15 minutes

while removing cont_mintaed clothing and shoes. Assure adequate flushing of the eyes by
separating the eyelids with fingers.

SKIN CONTACT. immediately flush skin with copious amounts of water for at least 15 mimJtes

while removing contaminated clothing and shoes. Discard contaminated clothing and shoes.

INGEST/ON. Wash out mouth with water, provided the person is conscious. Col/a physician
immediately.

SE¢.;I ION VI - REACITvll Y DATA

STABILITY: Stable in steel co/lminers ifCG is day. Decomposition temperature is 809 DEG C.
No action on metals when CG is dry; acidic and corrosive when moist.

INCOMI_A 113c_[I..i'TY: Rapid hydrolysis to hydrochloric acid and carbon dioxide under acidic

conditions. Under basic conditions, hydrolysis products are sodium chloride and sodium

carbonate. R_in deslzOy$ effectiveness. Heavy vegetation, jungle, and forests cause coasiderable

loss by hydrolysis on leafy surfaces. Incompatible maw.dais include water, amines, Ammodia"
alcohols, sodi.m and potassium.

HAZARDOUS DECOMPOS/TION: Toxic fumes of carbon monoxide, carbon dioxide, and
hydrogen chloride gas.

SEctION VII - SP1/.1 .. LEAK, AND DISPOSAL PROCEDURES

STEPS TO BE TAKEN IN CASE MATERIAL IS Rm I:_tSED OR SPn ] _=r'_: Evacuate the area

and keep persomael upwind. Wear fill protective equipment such as a butyl rubber chemical-proof

all" sult, with breathlng all" supplied. If llO _ exists, then shut off leak. Ventilate area and wash

spill site after material pickup is complete.

RECOMMENDED FIELD PROCEDURES: CauOon: no-return cylinder. Do not reuse. Empty
cylinders will contain hazardous residue. Follow proper disposal techniques, und observe all
federal, sr.ar.e, and local laws.
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SEt. ! ION _ - SPECIAL PROTEL liON INFORMATION

VENTILATION: Use only in a chemical fume hood. NIOSH/MSHA-Approved respirator in
nonvcntilaled areas and/or for exposure above the ACGIH TLV

PROTEL-IIVE GLOVES: MANDATORY. Rubber gloves

EYE PROTECTION: Chemical safety goggles

MONITORING: Can bc deteclr, d using MISA2 end MI9 K.ils, and M8 A/arm

SECTION IX - SPECIAL PRECAUTIONS

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING:

Phosgene isa compressed gas;cylindertemperatureshould not excce.x1125DEF F (52 DEG C).

Itshouldbe used with equipment ratedforcylinderpressureofcompatib/e constructionm_r,'rial
Bc sure that the cylinder is properly secur_ when in use or stored.

SECI ION X - TRANSPORTATION DATA

FORBIDDEN FOR TRANSPORT OTHER THAN VIA M_ rrARY (IP..CI'INICAL ESCORT
UNrr)

TRANSPORT AS PER 49 CP"R 172

DOT HAZAR.D CLASS: Poison A

PRECAUTIONS TO BE TAKEN IN TRANSPORTATION: Motor vehicles will I:_ placarded

mgaadless of quantity. Driver shah bc given full and complcm infor.m_tlon regarding shipment and
conditionsincase of cmerge.ncy.
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Scope of Work

Ambulanee/EMT/Paramedie Service

' in Support o_ the

Engineering Evaluation/Cost Analysis

Defense ]Del_t, Memphis Tennessee

The work rcqulred under tiffs Scope of Wozk (SOW) falls unde_ the Base P,e_lignmeat mad

CLoma'_ (BRAC) _ogcam _ isins_ of the C!_emical Werfe_re ___.:d el (CWM)

Engh_erlag Eva]_,_4m#Co_t Analysifl _C.,A) b_in£ co_ducmd at th_ Dd'e_se Depot in

Memp_s, T_es_ee. C"¢IM at,A OMmn_ mdExpin_"_ (OF.) axe _s_cto.d to exist ou

p_pe_ fotmex'ty owned by the Department of6_e Army'_nd is _reW.ly otmed by _e

Deparm_nt af Defeme.

The EEJCA field work will o_n_ist ofa m_min3_m of three (3) week$ and i_]ude_ the instniia_an

of six (6) monitoring wells at Dunn Field. T_m field work is t_eanied for 3 weel_ dm-k_

.luJy/Augu_t 1998. The eontramor WIU not cxc,_d 150 ham's offidd sutz_rL Thewells will
iocexea a safe distmxee fztmx axea_ _ of eontnini_ buried CWM end OE. Chemleals

sust_c_ a_ D_m Field toddle: mt,at_n:l,le_m_e, c_ orOp_crin, _bo_e_e and ch]owform.
At_c_rtent A e,on_ alx MS_3_ for eae,h _ _he daemi¢_] _gea_ _b¢_e6 _" _vcx_ o_

induxuiai ch_nicals are suspect_at Dttr_Fie.M. See atmchm_t B for a listing of fl_eae

chemicals.

RESPON S]BILFI_dS.

I. TI_ s_wice* _lulred by tl_ emb,,l ._eMEMT/Pamm_li_ Servi¢* include:

To _v¢ o_.-_mduring _[ _{te _.tt_b_, a _tte or N_onl4 R_O_V of Emer_em_y Medi_]

Techniclaw_cd IV _MT and tmmmodic _vbohave _ t_xed in ¢]w.axficni _ agent

_as_a]_ caz__nd me CmTe_y cerlifi_ it. the 40 "ko_ I-L_ZWOPE_-

b. To have on-site _,,_ al_ site er_ivifie_, _ DOT-_pproved _mb_.m,.ce ready to transport

d_r,,,,;,_d =_uelties to the Regioud Medieni Ceater.

c. To provide the req'_-ed medical care afar receiving _ c_ty at t_ dl_P-.O_t_m; n'_On
lir_ and to mmspmt tha cmq_alty to'the Re_ionni M_di_al Cmxt_ aft_ the p_an has be--.n

_,a_tized.
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(I.To h_p _ _ h_ _-c_ momzori_ as

©. TO procur_mad bay¢OD-SitC t_ me2ie.&ls-dpplie_n_<"r_mrYf_rt_ Ixcmlmn_at°f_c

_'hPmicai agcat o_san]ties and to ea._mrettmt any _ labile,.+; n_m a_y t_ Jr'_nt to t_

k_Bl_[taL _ [oUo_i_ li_t ¢,o_in_ tl_ m|nlmum tl_[ilil_, ._eltlifintllll _i_'s l_Dnl_y
found on e.n ambnlaoza should _ be on-site,

1. So_ma ni_im mj_tion, USP 300 nag/10 tat (4 ea)

2. Sodium thlosttlfa_ injection, USP 12.5 gt, 50 ml (4 ca)

3. British tmfi-lewisimiaj_-'fian, l_Ainoil (2 ca)

4. Calcium #uco--t_- 10% (a_10 ma) _-tlon (ma_,_ous), U_P

s. Orophm'ymg (6o.)
6. Portabl=oxygeaxc,/}],nd.ea(2ca)

7. Non-re_z_h_" oxygen m_ and robing (4 ca)

8. Sterile water (4 I:_lt* an)

9. Suction appamgas, oropharageaJ _vith calh_era (1 ca)

10. Poc_t m_=k'_ (3 _)

t L Bag v.lvc m,_ks (2 _-no pop-offvalv_)
12. Re_¢itator+ hand powexed, ira=, ,..lt_ent positive lx't_sut_ ([ ca)

13. 1V cathe.tet% 16, 18 an_ g0 gauge (5 ca)

14. IV aolu0.on(ring_'s 1_, DSVO (3 ea]

IS. S6=i-figta e_vi¢aJ eo_.r_ (3 e_)
16. B_..kbomd_ _ith hmu_ h,_obihzcr

J7. L y o ope (2ea)
1_, El_tl_he_ BJloeS(7 mm mad _ tmn) [3 ea)

t9. Albut_ro[ ita+aal_s (5)

90. Ponab_e monlmr/dafibti|l_mr

X_. Elai_cph_ine in_g_-fic_ (lll0O0, I/LO,00_)

f. To d_sign_m EMT/ptu =,atics to atamd the required me4ical mfiaiag for the mere and

CWM c_nualtie&

2. The Huntsville Cm1_s of Enginc¢_ will provide tl_ following Support:

a. TO provide th_ r_M'r_patmxtedi_ with a Listof chemicals su.qlmctcd mb¢ on-sitg to which

the work.s co_d he cx_osod while _ondt_ling acfiv_fi_ at Dram Field, a_O_ with a d_u_ipfion

of_he potgntia_ health effects,

2
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b. hi the event ofn _he.dcal_dr f_'e Fast'el ei,'po SUI_ 1o _ that _ po_y e_pQsed

c,_.qu_tyisde_nmmJns_ed _ approved Dcpamne_ ofAn_ d_:ontav_inations0]utiOn_ and

procedures.

c. To arm_¢ fi_rthe pn_vision of _ medlcal, t_nln_ to _e _nh_l_n_ per_nne[
involvedwiththemi'_ IT,n_fer oi'CWM cau_ilics.

d. To ]r_vid_ sll op_mi_y for tile l_nb.i_ne_ pm_o_l to pilliicillil_ ina CWM

ei_wgellcy _xerc_¢.

e. To i_i_ responsibility _ ac_uatability _r any medical equipment which br,comes
coi_mmillled wilh CWM Imlil the medical ¢q_pmmll is dea b_y ed bY a_ioliz_ _ or

ide'_ed by _mpeum_ _ulii_t,/.

3
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MEMOK_]DUM OF AC_EBMENT

9ETW_sN

U.S. ARMY ENGINEEKING AND SUPPORT CENTER, _tUt_rSV'fT.LR

AND

_a.sLBY COUNTY t_.ALTHCAP_ CORt_ORATTON

d/b/a
•I_ REGIONAL _DICAL CENz_K AT MENP_S

S[[_J_CT: q'reatmsnt of Chemical warfare Materiel c==ualties at The

Regional Med/cal Center at Memphis

i. pURPOSE: The purpose of this M_morandum of Agreement (MOA) is

to clearly establish the responsihilitims and the organizatic_lal

relationship between the U,S, Army _nglneering and Support

Center, Huntsville (_AESCH) and shelby Cotulty Healthcare

Corporation d/b/a The Reglculal M_dicatl Center at M_his.

This MOA relates %o the treatment at The Regional Medical Center

at Memphis of workers actually or pot_ntially expasBd tu chemical

warfare materiel (CWM)' at Dunn Field, Memphis Depot in Semphis,

Tennessee. Workers include all Department of the Ar_ and

contract employBes working on-site.

2. REFEREN_:

2.1 Depal-C_nt of A_.ty Pamphle_ (DA pAY) 50-6, i Fe._ruary

1995, Chemical Accident or Inciden= Response and Ass±stance

Operations,

2.2 Memnrandum, SFIL-PMS, 23 November 199_, subject: Medical

support Requirements for Non-Stockpile Chemical Materiel

Activities.

3. RESPO_S_BILITIES:

3.1 U.S. Engineering and Support Center, Humtsvill_

(USAESCH) her=by agrees to zhe following provisions=

3.1.i TO provide R_Bional Medical Centsr wi_h a list of

chemical warfare maneriel to which _orkers could be exposed while
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conducting activities at MemP his Depot, Teru_eBsee along with a

d_sc_iptlon of potential health effects.

3.1.2 In the event of a p_tential chemical warfare

n_ts_iel ___Jq_oa_e, to ensure that any potentially exposed

casualties are d_oouta_inatad u6ing approved Department of the

Army decontamination solutio_ and procedures-

3.1.3 To arrange for the provisio_ of initial and =nnlla]

refresher {as necessary) _u_dic_l training for the t_e&%m_nt of

chemical warfare mater_e_ casualCies to those persor_sd of The

Regional Medic_l Center who may b_ involved with uhe tr_at_

and management of Chemical warfare _aueriel casualties. The

training will include inetlnlction and guidan_B in the handllng

and/or proce_res necessary to properly treat expoaed workers.

3.1.4 To provide an opportunity for R_gional Medical

Center peraonne] ro partlcipate in chemical warfare materi_

emeT_ency exercises i_cluding the table top ev_rcime and pre-

operationa/ survey.

3.1,5 To have _n on-site, DOT-approved mmhulance ready to

tr%dzR_rt deco_ta_i_a_ed casualties to The Regic_al Medical

3.1._ To _ak_ full r_spcu_ibility and accountability for

any medical equipment which becomes cnntamina_ed wi_h chemical

_arfa_e _,ateri_l until the medical equipment is _es_roye_ by

authorized mach/_ or _ntil released by co_eten_ authoriEy, in

all respects and a5 all tim_s, thls function shall remain t_

eole duty of USAESCH.

3.Z The Regional _edical cenuer hereby agree to the following

provisions :

3.2.1 To _ve available on duty at Th_ Regional Medical

Center, daring mutlla_ ly agreed upon times, staff members

designated by the hospital administrator, that have been trained

in chemical _arfere u_t_riel casualty car_.
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4 • RESOURCES.

4.1 NO additional manpower Dpaces will be required from the

other party. Each par_y will execute its responsibilities from

the resources allocated through normal allc_ation procedures.

4.2 USJIES_ agrees tc _eimbuzBe The Regional Medical

Center, at usual a_d customary rates, for all charges incurred by

USAESCH employees and/or agents during their treatment.

4.5 USAESCH agreeQ to reimburse The Keglonal Medlcnl

Center For all costs incurred in providing nurses the initial and

annual (if m_eessary) .medical training and the table top and pre-

operational survey. _ald costs shall include, but not

necessarily be limited to, _he £ollowing: salary an_/or hourly

wa_ for the nur_e_ attend£n_ the reguire_ m_clical training;

s_lary and/or hourly wage_, even if st one and one-half times the

normal hourly rate of nuree_ substituting at The Regional Medical

Center for those nurses participating in the require_ medical

training.

5. DURATION AND REVIEW.

This Memorandum o_ Asreemen= is effective for planning and

coordination action on the date of laser signing.

The pnrties to this MOA will mee_ at the request of either

party to review the provisions of this agreement, Any revisions,

additions, deletions, or cha_ges will be made in writing and

_igne_ by the signatarles or their desi_ated representatives.

This MOA will remain in effect until superseded or

terminated by writ=e_ mutual agreement. Planning meetings will

be conducted annually, or more £requently if neeassnry, to re-

coordinate the provisions of :he memorandum. Either party

wishing to terminate this MOk shall sub, it a written notification

with sufficient notice to prevent _mreasonable disruption to the

project, but in no event, sha/l _he notice be less than 60 days.
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3.3.2 TO provide required medical care after receiving

decontaminated CWM casualties at the emergency room or other-

location designated by The Regional Medical C_nte_.

3.2.3 TO designate at least, but not necessarily more

than, four (4) nurses who shall attend required msdical training

on the treatment and management OE chemical warfare materiel

caEualties and to m_e those individuals available for

participation in the annual refresher training.

3.2.4 To have available at The Regional Medical Center

the following emergency treatment medical supplies for t_eatmemt

of any warfare agency casualty:

3.2.2.1 Sadium Nitrate injedtion, USP 300mg/10ml (4 ea)

3.2.2.2 Sodium Thiosulfnte injeotion, USP 12 .S gr, 50

ml (4 ea)

3.2.2.3 British Anti-_ewisite (BAL) injection, 1O

percent in oil (2 ea)

3.2.2.4 Calcium Glu_onate 10% (mg/1Oml) injection

{Stibcutaneou8)

3.2.4 Upon consent of the patient or patient's authorlzed

representative, to allow authorized representatives of the Army

or contractor full access to any health records or documents

initiated during the evaluation or tzeatment of worker(s)

potentially exposed to chemical wBrfar8 materiel. Provided,

however, this provision will impose no obligation on The Regional

Medical Center to release any information in violation of any

State or Federal law, r111e, or regulation.

3.2.5 TO notify a d_eignate_ representatlvs OE the _.S.

Army Corps of En_inQers whenever an Army or contractor employee

has been e_posed to chemical warfare materiel. Provided,

howsv_r, _his provision will impose no obligation on The Regional

Medical Center to release any information in violation of any

3tats or Federal law, rule, or regulation.
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i. wu_POSE: The purpose of this Memorandum of Agree-m_nt (MQA) is

to cl_ar_y establish the respansibilities and the org_n_mational

relationship between the O.S. Army Engineering and Support

Cenuer, Huntsville (USA_SCH) and _he DTMedical Group, Inc.

(U_MG). This MOA relates to the off-site treaUmant of workers

potentially exposed to chemical warfare materiel at the M_ph/e

Depot, Tennessee. Workers include all Depaz_cment OE the Army an_

contract employees working on site.

2. RE_ERP/_ES:

2.1 Department of Army Pamphl_t

1995, Chemical Acci_enn or Incident

Operations.

{DA PAM) 50-6, 1 F_br_lary

Rcsponse and ABeistance

2.2 Memorandum, SFIL~PMS, 23 November i_2, eubjecE: Medical

Support R_quirementu £or Non-Stockpil_ Chemical Materiel

Activities.

3. _ESPONSIBILITIES:

_.1 U.S. Engineering and Support Center, Huntmville

(USAE$_"_} hereby a_rees to the following provisic_s:

3.1.1 TO provide U'_G with e list of chemical warfare

f_ateriel to _bich workers could be exposed whale conductln9

activities a_ Memphie DepOt, Tennessee along with a description

of potential health effects.

_.!.2 In the even_ of a potential chemical warfare

materiel _xposure, to ensure that any potentially exposed



casualties are decontam/natmd using approved Department of the
Army deoDn_a _nation solutions and procedures.

3.1.4 TO provide an opportunity for uTmG personnel to

participate in chemical warfare materiel emergency exercises

including the table top exercise axed pre-operation_l survey.

3.1.5 To have an on-sits, DOT-approved ambulance ready to

transport decontaminated casualties tO the Regional Medical

Center.

3.1.6 TO take responsibility and accountability for any

medical equipment which becomes contaminated with chemical

warfare materiel until the medical equipment is destroyed by

authorized methods or until _ele&sed by competent authority.

3.2 UTMG hereby agrees to the following provisions:

_.Z.I To have available on duty at the Regional M_dical

Center. during mutually a_eed-upon times, staff members

designated by the hospital administrator and Chief Medical

Officer of UTMG, that have been trained in chemical warfare

materiel casualty care.

3.3.2 To provide required medical care' after receiving

decontaminated CWM casualties at the emergency room or other

location designated by the Regional Medical Center.

3,2.5 To designate UTMG physiciai_s to attend required

medical training on the treatment and management of chemical

warfare materiel casualties and to make those individuals

available for parti=ipatiQn in the a-n,lal refresher training,

such training to coincide with stages of operation at _unn Field,

Menlphis _)epot.
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_.i.4 Upon oonsent of the patient or patient's authorized

representative, Lo allow authorized representative of the Army

or contractor full access to any health recerdu or documents

initiated during the evaluation or treatment of worker(s)

potentially exposed to chemical warfare materiel. This

provision, however, will impose no obligauion on UTMG to _elease

any information in vlolacion of any applicable laws, regulations,

policies or c_n_r_c_.

3.2.5 To notify a designated representative of th_ U.S.

Army Corps of engineers whenever an A_,,y or coctra_or employee

has been exposed to chemical war,are mateziel. This provision,

however, will i_oee no obligation on u'l_E to release any

i_formation in violation of a_y applle_le laws, regulations,

policies or contracts.

4. RESOURCES.

4.1 No addiLional manpower spaces will be required from

the other party. Each party will execute its responBibilitlas

from the resources allocated through normal allocBtio_

procedLlres.

4.2 Reasonabl_ costs associated with physician trainin9

will be p_id by USAESC_ uo _ according to the attached

Schedule A w_Jch is incorporated herein and made a part of thi_

agreement.

4.3 Io the event e casualty patient requires medical or

surgical care by u&_3 physicians, _he usu_l _nd customary choreas

will be made for those services. The pauient's employer will

assure reimbursement to UTMG for these cher_es. UTMG and it's

physicians will aid in executing any reasonable required

insurance documents-

5. DURATION A_D REVIEW.

This Memorandum o£ Agreement ia effecuive f_r planning _nd

coordination action on the date of l_ter Binning.

The parties to this M0A w/ll meeu at the request o_ either

party &o review the provision_ of this agreement. Any revis£_m_,



Date

Date
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NRl_er J. _unningham

Colonel, COrl0S of Engineer_

Com_andin_ o£Eicer

Da_e

Shelby County Heal_hcare corporation
Date



Training. Will be carried out over 3 days in facilities of UTMG

in July 1998 and annually thereafter, as needed.

Facility coets by UTMG $ 0

{Classroom, conference room, projectors, etc)

Emergency Department Physicians $2,250

(3 _ $750/ day)

Burn Cen_er Surgeons $1.760

(2 @ $8B0/ day]

Critical Care Specialists $3,000

(3 @ $I,000/ day]

Trauma Center Ceord/nating Surgeon $2,000

(2 @ $1,000/day)

Hyperbaric Pressure Team $ 625

(One diver-technician @ $450 & one nurse @ 8175)

TOTAL $9,635
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ATTACHMENT A-7

TEU Maximum Credible Event (MCE) and No Effects Distal.

C,_ _°

e. ,_,

i
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TASKER CM-072

MCE and Associated Nose forDDM'T

The MCE forthe soilsampling operationis:

a. Based on computations generated by our Sefety Off, co (IvlAJ Port*r)

1. 7.1 fluid ounce of mustard (HD) with the following parameters used to determine the
downwind h=_a,x:idistance.

The Downwind Hazard Area isdetermined usingthe D2PC Model with the following

para.uleI_.rs:

a: Location used is Pine Bluff Arsenal (PBA)

b. Stmson used is Spring

c. Munition Type is NON

d. A_tmt _ HI) (Mustard)

e. Kelens= is Evaporative (EVP)

f. Stability is F (Stable)

g. WS/MPH (v/mdspeed) 1 Meter per second
h. Sourceis 7.I fluidounces

i. T_pereturc used was from 50 degreesF to $5 degreesF

j. Surface Code used isGRA. forgrsveVlooseearth

k. Evaporativetime used was .Fcom15 to30 minut_ (thistime iseppro:r;matedbased on

using the E.TAP with it'sI0-12 minute responsetime and theprobabilityOf Flmning B.

cotloborating sample)

The results were 0 meter_ to a 1% lethality distauce

0 meters to No denfl_

0 to ]4 meters as aNo EffectsDstano=

Based on thisthe evacuation distanceduring sampling operations is 15 meter_ so long as the

following operational controlsar_ in place:

Temperature must be between 50 and 80 degrees farenheit during sampling operations.

Peal time monitoring during the sampling activity must be continuum mad -_"_rmation

_esta of poaitive mdica_ons performed in ma expeditious mmane*.

Contractor develops plansforKsstqng thehole@ during soilsampling operations,ifit

becomes neco,ssary.(Satingtheholev/illentailsome mr.a_ of tenaporarilysealingthe

hole and establi,_&ing continuous downw:md air monitor:rag, should the KTAP or minicam

give s positive indication of agent contammat.ion.
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APPENDIX B

GUIDEFORUXO AVOIDANCE
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C,/WS

U.S. Army Engineering andSupport Center, Huntsville
SAFETY CONCEPTS AND BASIC CONSIDERATIONS FOR

UNEXPLODED ORDNANCE (IJXO) OPERATIONS

1. Introduction. There is no "safe" procedure for dealing with UXO, m_raly procedures which are considered

least dangerous. Holdover, maximum safety in any UXO operation can be aclficved through adherence to

applicablc safc_ precautions, a planned approach and intensive supervision. Only those personnel absolutely
essential to the operation shall be allowed in the restricted/exclusion area during UXO operations (DoD

6055.9-STD). Safety must become a firmly established habit when _rking with UXO. Safetyis the leading

edge of quaiity.

2. References. The following documents form a part of this document to the extant refercneaxL

ATFP 5400.7 Alcohol Tobacco and Firearms Explosives Laws and Regulations

27 CFR Pan 55 Commerce in Explosives

29 CFR 1910 Occupational Safety and Health Standards

29 CFR 1926 Safety and Health Regulations for Construction

49 CFR 100-199 Transportation

DoD 6055.9-STD DoD Ammunition and Explosives Safeb'Standards

DA Pare 385-64 Ammunition and Explosives Safety Standards

ETL 385- 1-2 Generic Scope of Work for Ordnance Avoidance Activities

TM 9-1300-200 Ammlmition General

TM 9-1300-214 Military. Explosiv_

TM 9-1375-213-12 Operator's and Organization Maintenance Manual (Including Repair Parts and Special
Tools List); Demolition Materials

3. Definitions

a. Un_cpleded Ordamce 0.iXO). An it_n of orch_mu_ _ich has failed to function as designed, or has be_n

ahandoned or disr.ardo_ and is still capable of flmedc_ing and causing injury to personnel or damage to materiai.

b. UXO Procedures. UXO prcc.edurcs include but axe not limited to the follox_4ng actions:

(1) Gaining access to (manual excavation) and identifying subsurface anomalies, and assessing condition of
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buried L_O.

(2)Idenhf}/ngand assessingconditionofsurfaceLVXO.

(3) Recover' and final dispo_l of all UXO.

c. UXO Related procedures: UXO related procedures include but are not limited to the follo_/ng:

(1) Location and markin B of subsurf_c &noraBlic_.

(2) Location and marking of suspected surface UXO.

(3) Transportation and storage of rvcowred UXO.

(4) Utilizing Earth Moving Machincay (EMM) to excavate soil to no closer than approximately 12 inches

of a subsurface anomaly.

dl L[XO Qualified Personnel: UXO qualified personnel are US citizens who have graduated from the US

Army Bomb Disposal School, Aberdvta, MD, or the US Naval Explc_ive Ordnance Disposal (END) School,
Indian Head, MD. Graduat_ of the EnD assiztant Course, Redstone Arsenal, AL, or Elgin AFB, FL with more

than three years combined acfi_ duty rnilitaty EnD and contractor UXO cxpcricalcc shall also be UXO qualified

4. General Safety Concerns

o. UXOope_finnsshallnot hecendncteduntilacomplemplm*for thv operatinn involved is prepared and

approved. Plato shall b¢ based upon [imiong ¢_0osu_ to a mimmum number of persormel, for s mimmum time,
to the minimum amount of UXO, consistent with safe and efficient operations.

bl Oll]y UXO ql lati [_od p(_l*eOI_ld sh_l bC involved in Lrxo preceding, Non-UXO qualified personnel may

be utilized to perform UXO related procedures when supervised by UXO qualified personnel. All personnel

engaged in operations shall be thoroughly trained in explosive safety mad be capable of re_oginzing hazardous

explosive exposures.

e. The use af elecm3explosive devices (EED) susceptible to alectromagnetm radiation (EMR) devices in the

radio frequency (KF) range, that is, radio, radar, and television transmitters, has become almost universal.

d. Some ordnance is particularly susceptible to EMR (RF) emission.. A knowledge of ordnance that is
normal_ unsafe in the presence afEMR (RF) is important so preventive steps can be taken if the ordnance is

encountered in a suspected EMP. (RF) field.

(2) The presence of ammnas, communication and RADAR devices should be NOTED on imtial site visit5

mad/or preliminary assessments.

(3) When potentialEMR hazamis exist,thesit_ shall be eleetxoincally smwcyed for EMR/RF emissions and

the appropriate actions will be taken. Minimum safe distances from EMR/RF sources are listed m Tables 2-2,
2-3, and 2-4 of TM 9-1375-213-12.
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£ Do notx_=.arouterorundcrgarmcnLsmade ofmaterialswhichhavehighstaticgeneratingcharacteristics

when workingon UXOs. Materialsof 100pcrcontpoly_r, nylon,silk,orwool archighlystatin-prnducmg.

Any personhandlinga UXO suspectndofcontainingEEDs willgroundhimsalf/be_salfpriortotouchingthe

UXO. RefertoDA Pam 385-64formorc informationregardingnnn-staticproducingatorc.

5, U'XO Safety Precautions for Site Characterization

a. Make everyefforttoidontifytheUXO. Visuallyexaminetheimm formaxkingsand otheridentifying

f_ suchasshape,size,and externalfittings.However,do notmove theitemtoinspectit.[fanunJ_ow_

UXO is¢ncotmtc_d,theUS Army Engineeringand SupportCcmcr,Huntsville(USAESCH) representativewill

be notificd.

b ForeignUXO werereturnedtothe UnitndStatesforexploitationanddisposal.When are.cordssearch

indicatesthepossibilityofforeignUXO beingon a site,nppropnatesafetyprecautionsand procedureswillbc

incorporatedintoUXO operationplans.

c. Any time a suspected chemical munition is encountered, all personnel will withdraw up wind fiom the

munition. A two person UXO team, located upwind, shall secure the munition until relieved by the Technical
Escort Omt (TEU) or Explosive Ordnance Disposal (EOD) personnel.

d. Ordnance itmnswhich pcnctTatethe earth to a depth where the force of the explosion is not enough to
rupture th_ earth's surface forms an undergroundcavity called a camouflet. Camouflcts will be filled with the
end product of the explosion, carbon monoxide Bas. Camoufiet detection and precautionsmust be considercd
if a recordssearch indicates the sito was used as an impact area.

Avoid inhalation of,,and sldn contact with, smoke, fumes, and vapors of explosives and related hazardous
materials.

f. Consider UXO which has been e.xposcd to fire and detonation as cxh_,,cly hazardous. Chemical and

physical changes may have occurred to the contents which render it mush more sensitive than it was in its original
State.

g. Do not rely on the color coding of UX0 for p¢_itive identification of contonts. Munitions having
incomple)¢, or improper color coding have bccn cncountcrnd.

h. Avoid the area forward of the nose of a munition until it can be asccrtainnd the ham does not contain a

shaped chargc. The explosive jet can be fatal at great distances forward of the longitudinal axis of the item
Assume any shaped charge munitions to contain a piezcelectlic (PZ) filzing system until the fuzing system is

positively identified. A PZ fuze is extremely sensitive, can function at the slightest physical change, and may
remainhazardous for an indefinite periodof time.

1. Examine a projectile for the prcsealcc or shscncc of an unfirnd tTacer. Also cxandne the item for the

prescn_ or shscncc of a rotating band and it's condition.

j. Approach an unfired rocket motor from the side. Ignition will create a missile haz_ardand hotexhaust.

(l) Do not cxpo_c rocket motors to any EMR source.
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(2) If an unfired rocket motor must be transported, it shall be positioned in dic direction which offers the

least exposure to persormel in the event of an accidental ignition.

k. Consider an emplaced landminc armed until proven otherwise. It may not bc p_siblc to tell, or it may

be intentionallyriggedtodeceive,

(I) Man), training mines contain firing indicator chargc_ capable of inflicting serious injury.

(2) Exercise care with wcxxien mines that have been buried for a long time. Because of soil conditions, the
wood deteriorates and the slightest inadvertent pressure/movement may initiate the lute.

I. Assume a practice UXO contains a live charge until it c_n be determined ethnicise. Expcndnd

pyrotcchnic/praeticc devices may contain red/white phosphorus residue. Due to incomplete combustion,

phosphorous may be present and reignite spontaneously if subjected to friction or the crust is broken and the

contents exposed to air."

m. Do not approach a smoking white phosphorus (WP) IZXO. Burning WP may detonate the burster or

dispersal explosive charge at any time.

n. lfthe positive identification of suspected explosive materials is required, procedures m Chapter 13, TM
9-1300-214," Military Explo_ivcs" or cthcT approved explosives analysis shall be used to identify the ¢xplosivcs.

6, Ordnance Avoidance for HTRW Activities

a. Investigative activities on potential ordnance contsmin steal sites will be _.complished using approved

ordnance avoidance prccadures.

b. HTRW ordnance avoidance procedures are detailed in Engthccfing T_hnical Loiter 395-1-2. This ETL

is available on the lmemet, or through the Quality and Technology team at USAESCH.

7. Restricted/Exclusion Area Operations

a. On Ordnance and Explosives sites, the contractor's site safety personnel shall establish a

resmctsd/excl_ioll area for each Lrxo team operating on the site. The purpose of the area is for the prntecUon

of the public and other IX_onnel f,_u the blast and fyaganentetion hazards of an accidental detonation. The area

shallbeestablishbasedon thvfoUowingminimum factors:

(1) Pl_vious site use that caused the contemmation: impact area, open bum/open detonation, burial, etc..

(2) Project type: surface clearance, subsurface clearance, siring operation, sampling, ate..

(3) Known ordnance contarnmation, distance_ to public exposure, terrain, cte..

b. When multiple Lr'xo teams are opcraimg on'a site, the restricted/exclusinn area and team separation
distances shall never be less than 200 fccL

c. During the time frame that UXO operations are being accomplished, ordy personnel necessary for the
UXO operation shall be within die restricted/exchiaion area. When non-essential personnel enter the
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rcsmcrcd/exclusion area, all U3(O operations will cease.

(l) Plan for, provide, and know the measuresto be taken m the event of an accident.

(2) Provide a designated emeTgcncy vehicle in the area in caseof an accident or other emergency.

(3) Coordination with the appropriato airspace representative shall be conducted and the appropriate
notification proceduresarranged.

(4) When non-essential personnel must enter the rc_tyicted/exclusion area, tim following must be
accomplished:a) The individualmust txo=ivea safetybriefing, b) be escortedby a UXO qualified individual; and
c) All UXO opcxatzonsmust ceasewithin the fragmmtation radiusof the largest item expectedto be encountered
within the area.

d. BcforcanymovcmcmofaUXO, thcfuzcconditinnmustbc.asccrtained. [fthcconditionisqucstionablc,
consider the fuzc to be armed. The fuz¢ is considered the most hazardous componcm ofa UXO, regardless of

type or condition

(I)Ingeneral,apmjccrilecontainingaBaseDct_ (BD) fuzeistobe consideredarmed iftheprojcctile
hasbccnfired.

(2) Arming wiresand pop outpinson unarmed fuzesshouldbc securedby tapinginplacepriorto

mov_nent.

(3) Do Not dismantleorstripany UXO.

(4) Do Not depress plungers, turn vanes, or rotate spindle, levers, setting rings, or other external fiuangs on

UXO's. Such actions may arm, actuate, or function the LrXO.

(5) Do Not subject mechanical time Rtzcs to am:,unneccssai 3, movement.

(6) Do Not remove any fuzss from UXO's.

(7) Some ordnance items do not contain any posidvc safety featar_. Positively idcnti_ and review all safety

precautions prior to handling any ordnance.

c. Personnel working within the Restricted area/Exclusion zone shall comply with the following:

(1) Do n(X conductoperations without an approved Site Specific Safety andHealth Plan and an approved
Work Plan.

(2) Do notsmoke,exceptinauthorizedttreas.

(3) Do nothavefiresforheatingorcooking,cxccptinauthorizedareas.

(4) Do notconductcxpinsivcoperationsduringelectrical,sand,dust,orsnow storms.

(5) Expinsivcoperationswillbc conductedduringdaylightonly
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(6) During magnemmeteT ope_ons, UXO teams shall not .,_ear safety shoes or other footwear which would

cause the magnetometer to present a false indication.

l_ Do not undertake the handiing or disposal of liquid propcgant fuels or oxidizers if not fmniliar with the
characteristics of the material.

g. Civil War projccfiles shall be treated as any other UXO.

h If records search indicated WP munitions were fired or destr_l in the area. ex_a care shall be taken

when uncovering a buried UXO, A buried WP munition may be damaged and when exposed to air, may start

burning and detonate. An topic supply of water and mud shall be mlmediately available if cxcavmion reveals
a WP UXO. Appropriate protecfivc equipment (leather gloves, face shield, and flame-remrdam clothing) and

first aid shall also be immediataly available.

8. Storage

a. During Ordnance wad Explosives projects, storage of explosives and UXO fall into two categories.

(1) On-DoD Installations.

(2) Off-DoD Installations.

b. On-DoD Installetion Stamge.

(l) The provisions of DoD 6055.9-STD shall be folhiwed. Generally, an installation should have an

cxplosivc storage area that m_ts requirements in DoD 6055.9-STD, Permitting and compliance requn'cmcnls
for existing facilities oxe an installation r_ponalbihty. Compatibility of explosives found in Chapter 3, DoD
6055.9 -STD shall be complied _ith. UXO a_-aiting disposal shall not be stored _ddi other explosives.

(2) If an installation doesnot have an existing storage facility, the provisions of paragraph c. below shall
apply.

c. Off-DoD Installation Storage,

(1) Generally, the congactor is responsible for construction ofa tcrnporaD, ¢0¢plosivestorage area that

meets all local, state, ATF requir_n_ts, and as much ofDoD 6OSS.9-STD that is practical to implement.

(2) When establishing an explosive storage area, the following requirements must be met.

(a) The area sh_ ffpossible, meet die inhabited building end public traffic route distances specified m DoD

6055.9-STD. lfthe distances are less than required by DoD 6055.9-STD, then a proposedbarricading and bman

plan to protect the publi_ f_m acuidcntal detonation must b¢ submitted and approved.

(b) Maff_:4.,-s must meet requirements of ATF Regulations, end each magazine must have an Net Explosive
Weight established for the explo_iv_ to be stored.

0 Each magazine must have lighmmg protection IAW Chapter 7, DoD 6055.9-STD.
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(d) Magazines must meat intramagazinc dislance_ as defined in Chapter 9, DoD 6055 9-STD.

- (e) A physicalsecufiW survey shdl be conductedto dek_i,t_ne if featemgor guards arc require. Generally,
a fem:e around the magazines is needed, but the contractor is responsible to determine the degree of protection

required to prevent the thc_ of explosives and UXO.

d. A fire plan for the storage area shall be prepared and coordination with the nearby fire depar'lment shall

be conducted. Placarding of magazines shall he in accordance with local, state, and federal requLmmcms.

9. Excavation Operations.

a. Tbe usual mcthod for uacovcring buried LTXOis to excavate by hand. Hand excavation is the most
rclinblc method for tmcom'ing UXO, but tadcss the LIXO is very near the surface, hand excavation exposes more

people to the hazard of detonation for a longer period of time tha 9 any other method. Hand excavation will be
accomplished only. by I.IXO qualified personnel.

b. Earth moving machinczy (EMM) may he used to excavate buried UXO, if the UXO is estimated to be

dccpcr than 12 inch.. EMM shall not be used to excavate within 12 inches of an LTXO. When excavation gcta

within appmxLmate b, 12 inch_s ofan UXO, hand cxcavafion shall be used to uncovc_ the UXO. EMM may bc

opcrated by non-UXO personnel, under the direct supervision of UXO personnel

(1) If more than one EMM will be used on the same site, they will be separated by the same separation

distances required for multiple teams on that site.

(2) During excavation operations, only those paxonnd absolutaly ncccssmy for the opcratinn shall be within
the restricted area/exclusion zone.

(3) Excavation and trenching shall comply with the provisions of 29 CFR 1926 subpart P.

10. Disposal Operations.

a. As a general rule, UXO will be detonated in place when the situation allows. All detonation-in-place
operations shall be conducted by alcc_cal mc_ts to assure maximum control of the site, except in situations

where static dcct_city or EMR hazards am present. Non-clect_cal means can be used when the situation
dictates.

(1) Do not allow one pcrson to work alone in disposal operations. At least one person shall be available near
the disposal site to give warning and assist in rescue activities in the evcm of an accidmat.

(2) Loose initiating explosives include lead azidc, mercury fulminate, lead styphnate, and totracen¢. These

explosives manifest ex'manc sm_sitivity to l_ction, beat, and impact. Extra pro:autions may be required when

handling these types of explosives. Keep initiating explosives in a watar-wct condition at all tunes until needy

for final preparation for detonation, the sensitivity of these explosives is greatly incTeased when dry.

(3) Only condition "Code A" or "Code C" explosive items shall be used as donor explosives for disposal
opcrations.
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(4) Exercise extreme care in handfing and preparing high explosives for detonation. They_are subject to

detonation by. heat, shock, and friction.

(5) Do not pack bomb fuze wells with explosives unless it can be positively confwmed that the f_zc well does

not contain an}, fuze components.

(6) Photo flash bombs must be handled with the some care as black powder filled mutations.

(7) WP UXO shall not be detonated into the g_otmd. The UXO shall be counter-charged on the bottom

center line when possible.

b. The following safety rules will b¢ adhexedto at all times:

(1) Ca_y blasting caps in approved cot_lainers arid k_p thdm out of the direct rays of the sun, and located

at least 25 feet fiom other explosives, until th_ arc needed for priming.

(2) Do not handle, use, or remain near explosives during the approach or progress of an ciceroni storm.

All persons should retire to a place of safety.

(3) Do not use explosives or accessory equipment that is obviously deteriorated or damaged. They may

cause a premature detonation or fail completely.

(4) Always point the explosive cad of a blasting cap, detonators, and explosive devices away. fi_m the body
during handling.

(5) Use only standard blasting caps of at least the equivalent of a commercial No. g blasting cap.

(6) Use dta:tric blasting caps of the same nmnufaclure for each d_nolition shot involving more than one cap.

(7) Do not bur3, blasting caps. Use detonating cord to position blasting caps above the ground. Buried

blasting caps are subject to unobserved presstm_ and movement wkich could lead to premature firing or ntis fires.

(8) Test ele¢_c blasting caps for continuity at least 25 feet from any other ¢xplosivcs prior to connecting
them to the firing circuit_ Upon completion of testing, the Iced wires will be short-ulrcuitod by twisting the bare

ends of the wires together. The wires will rcanain shunted until ready to be connoted to the firing circuit.

c. When disposing of ¢xplosiv_ by detonation, do not approach the disposal site for at least thirty minutes,

allot the cxpocted detonation time, in the event o f a misfire When conducting non-electric procedures, the wait

time shall be thirty minutes plus time fuse bum time.

d. A post-scorchof the detonation site shall be conducted to assurea complete disposal was accomplished.

e. If the situation dictates, protective measures to reduce shock, blast, and fragmentation shall be taken.

Anr_, Technical Manual (TM) 5-855-1, Fundameatals of Protocdve Design for Conve_ational Weapons, contains

data on blast effects, ground shock, crate_ng, ejection, and fragmentation. The following distances shall be used

unless protective measures are implemented.
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(I) For non-frag_ttenting explosive materials, ¢vacualion distance should he a miniraum of 1250 feet.

(2) For fragmenting explosivc _als, ¢vacoafion distance should be a minimum of 2500 feet. For bombs

and projectiles with Caliber 5-inch or greater, use a minimum evacuation distance of 4000 feet.

(3) Items with lugs, strong backs, tail plate sections, etc., should be oriented away from personnel locations
as these items tend to travel further than normal fragmentation.

£ Consids_atinn should he given to tamping the UXO to control fragments, if the situation warrants.

Fragmcnts shall be minimized not only to protect personnel but also property, such as buildings, trees, etc.

g. Open b_aung of explosives end smokeless powder or chemical decomposition of exp}osives shall not be

accomplished without prior approval of the contracting officer.

(1) Do not inhalc the smokeor fumes ofbumingpyrotechnic'orincendiarymatcrinls. Tbe fumes anddust

from many of these materials arc irritating and/or toxic if inhaled.

(2) Do not use water on incendia_ frres. Water may induce a vidicnt reaction or be completely ineffective,

depending on the mixture.

(3) Anticipatc a high order detonation when burmng pyrotechnics or inoendiary-loeded LIXO. Safety
measures for personnel and property must be based upon this possibility.

h. Inert Ordnance will not be disposed of or sold for scrap until the internal fillers have bc_a exposed and
unconfined. Heat generated during a rvclaxnation operation can c_usc the inert filkx, moisture, or air to expand

and bt_st the senled co.sings. Venting or ¢xposme may bc aco0mplished in any way nec_saty to prcalude rupturc

due to confined pressure.

I1. Transportation.

a. If UXO must be transported off-site for disposal, the provisions of 49 CFR 100-199, DA Pare 385-64,
state and local laws shall be followed.

b. Armed fhw_ will only be t_nsportcd _s_en shsolutdy necessary and when all othcT avenues of "in place"

disposal have been exhausted. Transportation to an on-site disposal area for these items is praf_,,_d.

c. Do not transport WP munitions unless it is immersed in water, mud, or wet sand.

d. If lcos¢ pyrotechnic, tracer, flare, and similar mix_ are to be transported, they shall be placed in # l 0
mineral oil or eqinvalent to mininuz¢ fire and explosion hazards.

e Incendiary loaded mtmifions should be placed on a bed of sand and covered with sand to help control the
bura if a fn'c should start.

f. If an unfired rocket motor must be transported, it shall be positioned in such a manner as to offer the

m_x/mum protection to personnel in the event of an accident.
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g. If base-ejection type projectiles must b¢ u'ap-_por ted to a disposal area or collcctinn point, thc basc will
b¢ oriented to dic rear of thc vehicle zmd the projcclilc secured, in the event the cjectinn charge functions in route.

h.LranUXO, withexposedhazardousfiller(HE,etc),h_ tobc moved toadisposalre'ca,the itemshallbc

placedinanappropriatecontainers_thpackingmatmialstop_vcatmigrationofthchazardousfiller.Padding

shouldalsobe addedtoprotectthcexposedfillerfromheat,shock,and friction.
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FIELD FORMS
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3ore_Ole De,In (OEP'CHI: 0(XXX.XXi

SOIL ]BORING LOG

UTHOLOGJC (BCHLTDI #rid SAMPLE LocATION BCHLDIJ

InstaIJaUon IAFII01:

SiteISITEIDt

LocBi©n 1,0.(LOCIDI:

LOq Company qLOGCODEI: En.inserinq-Sc*ence (ESCQ

Estabtisninq C_nDanv (ESCCODE): En?ineedn q-Scienca tESCI )

_ m_e O[ameler (B H DIAM): IXX.XXI

Deom to Wa_er It11:

Oat P.J_me Measuteo:

I._x=_ Descno_n (LOCOESCI:

Dn]lom:

Geo_qP,UEr_inee_

SJqr_lum:

O_llinq Corn o,anv IDRLCODE):

ConstcJcuon Meltloo ICMCCOOE):

Loqqinq O'_te(sl (LOGDATE_:

Dale CompEete_ (ESTDATE_:

t__
OSHA Protection lawel :

FORM REVIEWED BY:

SOl_ sJ, hlp_E B_FO_IA'i_

I.Jt*'lOlO_CDIl_ooon (G_ Color Cor4._n¢_). V]SOESC

OATE:

B_R

(]RGAN_ VJ_FqORt_r_ t

F_e ol

i



ENGINEERING-SCIENCE FORM B

WELL CONSTRUCTION LOG FieidPoo_
STANDARD FLUSH MOUNT 327 245

Installation tAF[IOI:

Well I.O.(LOClO_:

Drilling Company:

Odllers:

Geolcgis'JEngineec

Signature:

InslalJatien Method:

Casing Installation Date (INSOATE):

Well Type :,_rrccoDE}:.

Well Completion Metilod (WCMCODE):

Geologic Completion Zone (GZCCODE):

[SCRLENGTMI

Well Completion

Guard Posts ( Y / N ) Date:

Surface Pad Size: ftx l"t

Protective Casing or Cover

Diameter/Type:

Dep;_ BGS: Weed Hole ( Y t N )

' Grout

Comoosition/Proponions:

Placement Method:

Seal Date:

Type:_

Soulx;a;

Set-up/Hydration Time:.

Placement MethOd:

VoL Fluid Added:.

Filler PBCk

Type:.

Amount Used:

Placement Method:

Well Riser Pipe

Casing Material (CMACODE):

Casing [nsiddeDiameters {CASDIAM):

ScreeR

Material:

Inside Diameter (SGRDIAM):

Screen Slat Size [SOUA):

Percent Open Area IPCTOPENI:

Sumpor Bottom Capl Y / N )

Type/Length:

Bscldlll Plug I Y / N )

Material;

in

in

Placement Method:

Sat-up/Hydration "Rme:

Total water Volume During Construction

Introduce(:&(Gel): Recovered (Gal):

Reviewed

Ely: Date:



ENGINEERING-SCIENCE 3 2 7 2 4 _ F,_RM C
WELL CONSTRUCTION LOG FieleBcc_

ABOVE GROUND COMPLETION

Installation IAFIIDI:

Well I,D.ILOCIDI:

Odlling Company:

Dnllers:.

Geolo gisl,'Engin eer:.

Signalure:

Site:

Installation Melhod:

Casing Instail2,tiDn Date t_NS_]ATE):_

Well Type (WTCCODEI:

Well Completion Method (WCMCODE):

Geologic Completion Zone (GECCODE_:

DEPT:d OLS L¢_=] 5u_u_

I'_ tSEDE_/

_S_E F_H}

Comments

Ln_

-- (_PLI

f

Well Completion

Guard Posts ( Y / N } Date:

Sudace Pad Size: h x

Prottctive Casing or Cover

Diameter/Type:

Deplh BGS: WeepHole t Y i N I

Grout

"Cam posltioNProportions:

Placement Me hod:.

Seal Dale:

Type:

Source:

Set_l_'lydration Time:

Placement Method:

Vat. Ruid Added:

Filter Pack

Type:

SOUrCe:

Amounl Used:

Placemenl Method:

Well Riser Pipe

Casing Material ICMACQDE):

Casing Inside Diameters ICASDIAMI:

Scratch

Malenah

Inside Diameter (SCRDIAM):

Screen Slot Size (SOUAI:

Percent Open Area IpCTOPENt:.

Sump or Bottom C_p ( Y / N }

TypeJLength:

Backfill Plug ( Y _ N )

Material:.

Placement Method:

Sat-u WHydralmn Time:

Total Water Volume Ouring Construction

Introduced (Gad): Recovered (Gsi}:

R_view_¢l

By: Date:

in

in
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_--Q_;¢DtTlen[ Tv_e:

Serial Numoe_

EQUIPMENT CAUBRA_ON LOG SHEET 3 2 7 2 4 8 =ielObOOK.

Cali_ra_on Ty_: Gas Li_u]a

Manula_urer o1 SIanrtarO:

_-MMM.YY I

! orc.,,L._._,, i _t_ I S ta t_"l ra=r,mml Car_nErallon

I

I

_ _f_aatd

LOl N _rnc_ r

E_faDon

Dam Reao,nq Ral_ Ci_bft ;t_ Comr_nt$

FORM REVIEWEO BY: DATE:
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APPENDIX D

RESUMES OF KEY TEAM MEMBERS
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WALKER J. DUNCAN

Geologist

Experience Summary

More than 25 years experience in project

manag_ancnt and design and implcancntafion of

b_:_ous _ and by_ogcoin_cal con_-

tion assessments and invcstignfions. Experience in

managing and conducting projects under

CERCLA, RCRA, and UST regulations in US

EPA Region IV and other ar_as. Worked with

regulatory persormel in EPA IV, Georgia,

Alabama, Tennessee, Mississippi, and South

Carolina. Expcriealce with federal projects and

private industry. Has perforrned QA/QC audits,

constructionoversight of remedialprojects,and

trainingoffieldpersonnel.

Years of Experience:

25

Years with Parsons:

13

Education

B.S.,Gcoingy, 1976,GeorgiaStateUniversity,

Atlanta, Georgia

Registrations

Registered ProfessionalGcoinglst (Georgia 1987,

No. 648; South Carolina 1987, No. 123;

Tennessee 1990, No. [ 132)

Experience Record

Parsons Engmeetin 8 Science, Inc. Project

Manager, Program Manager, Technical

Director, Client Service Manager.

Direction of multidisdplme staff responsible for

conducting investigations at hazardous wasts sites,

RCRA and CERCLA sites, UST sites, DOD and

industrial sites; geological and hydrogcological

investigations, renmdiations, Responsible for all

aspects of project and program management, client

relations including both govgrrLment and mdustfial
cli_ts.

Program Manager/Project Manager for

Lockheed Martin Aeronautical Systems and Air

Force Plant 6, Marietta, Georgia.

Program Manager forwork that Parsons ES is

conducting at Air Force Plant 6 for Lockheed

Martin A_ronautical Systems. Tins work includes

restoration, RCRA corrective actions, and facili-

ties design and construction. Example projccts
include interim correcuvc measures at a RCRA

regulated basin, interim corrcctivc measures at a

TCE spill site, RCRA permit preparation and

review, investigations on-and off-site for ground-

water contamination, design and construction

services for a haTnrdous materials building, mad

Stormwater investi_tlons _Lrid piping designs, Mr.

Duncan also r_prssc_ts parsons ES at the quar-

mrly partnering meetings with LMAS, the USAF

and Georgia EPD.

Technical Director and/or project mana_r for

projecLs at AF Plant 6, He was project manager

for the interim measures at the B-76 TCE Spill

Site in the B-4 area. The project includedan

assessment of the site and design of an interim
remedial measure. The intemn measure included

remedial design for soil contamination and

groundwater containment. An alternat|ves analy-

sis was conducted to gvaluate and select a technol-

ogy mmediation of TCE in soil. The selected

remedy was soil vapor _cracaon. The SVE plier

testing and v_ll array were designed and imple-

mented. A groundwater contammcm system was

designed which inaluded three rccovei 3, wells using
vacuum to enhance drawdown and conta)mmcat.

A trcaUnmt system was designed to treat volatile

orgamcs in the vapor and liquid phases.

Technical Director for an offsite RFI at AF Plant

6 g_ch included plume delineation, vertically and

horizontally, and plume characterization. Moni-

toring well alustezs worn installed on properties
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do_'agradient from AF Plant 6. The wells were

sampled mad tested, igncinding down-hole geo-

physical testing, downhole packer testing of dis-

crete faetore zones, downhole groundwater flow

mointermg, discrete zone sampling. This project

was coordinated with offsite landowners. U.S.

G_loginal Survey, and Georgia EPD.

Mr. Duncan has been involved with other projects

at AF Plant 6 including: preparation and review

of LMAS'B Part B RCRA permit application,

modification, and final permit; design and imple-

mentation of a treatment system for volatile

organics in surface water prior to discharge at a

NPDES ouffall; preparation of a sunmaal_ of

hydrogeohigic conditions in the B-4 area of AF

Plant 6; quarterly monitoring and evaluation of

wells in the B-10 and B-90 areas; an RFl for 23

SWMUs at AFP6; a stormwater system evaluation

for Retention Basin No. 2 including stormwater

sampling, piping reroute design, cross-connectian

study; and, closure of pennJt_xI dram _oraga

a iv...._s.

Program/Projeet M_aager for Restoration and

Compliance work at Keesler AFB, Mississippi.

Projects have included RFA investigations, RFI

investigations, Baseline Risk Assessment including

Human Health and Ecological, preparation of

CMSs for four sites, Decision Document; for 15

sites, implementation (including design) of ma
interim corrective measure at a landfill in the Back

Bay of Biloxi, two eorrecave measures at petro-
leum sites which have natural attenuation as final

measures, RCRA permit applination preparation.

Mr. Duncan has been working with Kcesler AFB

since 1991 and represents Parsons ES at Quarterly

Partnering Meetings, Restoration Advisory Board

meetings, and public mectmgs. Additiona] work

for Keesler has included preparation of permit

applications for wetlands mitigation, environ-

mental assessments at Keesler and ancillary facili-

ties, UST compliance projects, and construction

oversight services.

Program Manager for two major petroleum

pipeline companies who Uansport petroleum pred-

uets from Texas to New Jersey. The programs

ccr_ist of petroleum assessment and remediatinn

projects at spill sites along the pipeline right-of-

way, booster station sites, and dis'trthution

faciUtins (tank farms).

Project Manager for a KCRA Facility Investiga-

tion at an industrial facility in Anderson, South

Carolina. Project involved preparation of work

plans, investigation of solid waste management

units including landfills, lageons , drum storage

areas, disposal pits, and piping systems. Devel-

opment of interim measures work plma for rerae-

diation of sludge disposal area, hydrogeologieal

investigation of groundwater plume containing

volatile organic compounds and metals. Negoti-

atod with regulatory agencies (SCDHEC ami

USEPA) to reduce number of SWMUs m program

and to reduce number of wells required for

hydrologicalstudy.

Project Manager for preparation of Work Plml

for RCRA Facility lnvestignhon fur industrial

facility in foman, South Carolina. Negotiated for
client with USEPA and SCDHEC to reduce num-

ber of SWMUs, to phase the investignuon, and to

allow testing of monitoring wells (resulting in

reduction of number of deep monitoring _lls).

Helped client prepare bidding documents for

project.

Project Manager/Technical Director for RFI at

waste sites at Savannah River Plant near Ailam,
South Carolina.

Construetinn Oversight Manager at a ha7Jtrdous
waste landfill for an industrial client in west

Texas. Project involved solidification of landfilled

waste with a twelve-foot diameter mixing auger,

installation of a RCRA cap on the landfill, and

installation of a groundwater moaltofiog-rceovery

system.

Project Manger end Technical bireetor for UST

investigations for Shell Oil Company, STAR

_ p.e_IMS DLr_CAW J,COC,_4_4#)_
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Enterprises, MARTA, and other industrial sites in
the southeast.

Project Manager for a groundwater contamina-

tion asscssrcu_t for the US Navy on Andros

Island, Bahamas. The project involved assessing

the prcscneeof organicchemicalsin soilsand

groundwaterin a carbonateterrain,installation

and samplingofmonitoringwells.

Technical Director for three USAF _ projects

on the Island of Oahu, Hawaii. Tae projects in-

cluded ILFFS investigations under CERCLA, the

installation of deep monitoring wells around large

petroleum tanks (l,000,000 gallons), and baseline
risk assessments.

Project Hydrogeologist for hn-nnlous waste

investigations at Dcpartmeat of Defense facilities.

Project responsibifities have included supervision

of field data collection and interpretation for the

U.S. Air Forcc*s Installation RestorationProgram

at Edwards AFB, March AFB, and AF Plant 42,

in California. These programs included sail sam-

pling, monitoring well layout and installation,

geophysical log interpretation, aquifer tests and

data interprgtation, groundwatersampling, plume

delineation,and r_gnrt preparation.

Task Manager for the removal and remediation of

approximately 35 undcrgronnd storage tanks and

oil/_ter separators at Chaaut_ AFB, Illinois.

Project involved oversight of reraediation con-

tractors, liaison between the USCOE and USAF,

and preparation of decision documents and

summary closure reports.

Technical Advisor and Training for fidd investi-

gations at two NPL landfills for Wright-PaRcrson

Air Farce Base, Ohio. Responsibilities included

revic_v of FieldOperatingProcedures,trainingof

•pgrsonnelinfieldmcthedologicsand safetyissues,

and technicalauditsoffialdwork.

Other projectresponsibilitieshave includedfield

sampling supervisionat a NPL landfillin New

Jcrscy,regulatoryreview of a NPL landfillin

Tampa. Florida, field supervision of well installa-

tion, and aquifer ts_ting for industrial clients in

Tennessee, South Carolina, and Finrida.

1980-1985. WAPORA, Inc., Environmental

Consultants, Norcross, Georgia. Geologist. Rc-

sgnnsibilities included prcparaaon of groundwater,

soils, and geology sections for Environmental Im-

pact Statcm_ts and Envimnm_tal Assessments,

and design and review of groundwater monitoring

plans, preparation of RCRA Part B permits,

groundwater assessrncats including well installa- :.

tion, surfacewater and groundwater monitoring

[_lande,sign and implcu'ne'ntation.

1977-19g0. Atlanta Testing and Engineering

Company, Gcotechnical Engineers, Norcross,

Georgia. Staff Geologist. Responsibilities

included boring layout, dHlllng supervision, log-

ging of drill holes, seismic inv_st|gations, aquifer

tooting, packer testing of bomhalcs, investigations

for land applications of industrial waste, gcotech-

nical investigations at small dam sites, and inves-

tigations at large Georgia Power reservoir sites.

1976-1977. Howard Schoeafike and Associates,

Consulting Geologists, Houston, Te_.as. Mine

Geologist at a surface coal mine in northwesl

Georgia. Responsible for site and rg,.'mnal coal

exploration.

1975-1976. Geoconsultants, Inc., Geoteelmical

Enginecr_, Atlanta, Georgia. Driller and Geo-

logic Technician for small geotechnical consulting
firm.

1973-1975. Soil Sysanns, Inc., G¢otechnical

Engineers, MaticRa, Georgia. Driller and Geo-

logic Technician for a geotedmical consulting
firm.

Professional Affiliations

National Ground Water Association

Lioms_ Geologist(NorthCarolina1987,

No. 55 l)
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Experience Summary

Over nine years cxpcrinncc in environmental field

with an emphasis on quality assuranceJquality
control. Experience in providing guidance on

federal and state analytical regulations, managing
and completing projects on schedule and within

budget, conducung pollution prevention studies,
developing pofiufion prevention pinns, providing
technical and scientific project assistance, and

pcfformmg multi-media environmental sampling.
Performed dam x,alidation and review of data
validation/site sunmaanes for baTardous was_ site

projects by evaluating _._lyfical laboratory data

for conformance with specific QA/QC project
procedures and USEPA CLP National Functional

Guidelines. Experienced in writing Quality

Assurance Project Plans (QAPPs) mid technical

reports for clients.

Years of Experience:

9

Yearn with Parsons:

4

Education

B.S., Biological Life Sciences, 1986, North

Carolina State University, Raloigh, NC

Experience Record

1994-Date. Parsons Engineering Science, Inc.,

Project Manager for Gcorgia-Paflfic's

compliance with the EPA Cluster Rule.

Responsibilities include assisting minterpretatton

of the Rule, selcctinn of the appropriate

laboratories, preparation of the laboratory

contracts, auditing of the laboratories, and

preparation of the QA Manual to be used by all

G-P mills for sampling.

Project Manager for the Dubo¢,¢ Quarterly

Groundwater monitonng. Responsibilities include

coordinatingfield work, validationof the data,

preparationof monthly progress reports,and

preparationof quarterly monitoring reports,

includingtimeversusconcentrationplotsforeach

compound detectedineachwell.

Project S¢ienrisl for Pollution Prevention

OpportRmty Assessment Reports for Tyndall

AFB. Conducted field surveys of all shops on

base to identify are,as of potential reduction. Used

opporam_ty assessment information to track

applicable solvent and equipment substitutes,

alternativechemicals,and improved operational

practices. Followod up with the devefopmcnt of

Pollution Prevention Management Action Plan.

Assisted in determining ba._lmes, current

reductions, and opportunity estimated percent

reduction in order to determine pollution

prcvmtion goals.

Project Scientist for preparauon of Section 313

EPCRA, Toxic Chemical Rclca.s¢ Reporting for

Columbus AFB Project consisted of identifying

and inventorythg base usage of h_-_OUS

chemicals and preparing associated Toxic Release

Invcnto_ CFR]) Form R. Responsibilities

included conducting field investigation to collect

ha'Tnrdou$ ch_-aical invento_ information,

examiningprocessesand developingprocessflog'

diagrams to quantify release pathways,

detm-mimng tutal _te releases of toxic

ch=nicdis fi'om on-base dischaxgcs, and preparing

the final techdical report.

Project Scientist for preparation of Ozone

Depleting Chemical (ODC) Management Plan for

Fort McPherson. Responsibilities included

conducting field investigations, preparing

inventories of equipment and processes using

ODCs, recovery/recycling equipment, identifying

altsmafives for ODCs in use, and assisting in
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completion of a used refrigerant and reevelymg

/reclamation/disposal options sbidy.

Project Scientist for South Marble Top Road
l.mutfill and Shaver's Farm l_qladf_ll Site_.

Prepared Pcrforrnanee Standards Verification Plan

to insure all Record of Decision requirements were

met. Managed all data from the laboratory.

Performed data validation on quick tungarotmd

basis and provided guidance to the field for

immediate disposition decisions of the soil, waste
and water.

Project Scientist for dm_, management for

Chanute Air Force Base in Rantoul, Illinois.

Responsibilities for this site include lmmodiate

data quality assessment of analytical results from

the laboratory for "in the field" decisions on

further action, as well as managing all an_lytinal
data.

Project Scientist for Air Force Plant No. 6.

Performed quarterly groundwater monitoring of

four areas on site. Conducted data validation for

all monitoring well data and consolidar_d

information for the preparation of the IRPIMS

deliverable. Assisted in the production of the

semi-annual monitoring reports including

statistical analysis, QA/QC discussion, and

analytical data tables.

Environmental Scientist for Cape Canaveral Air

Force Station (CCAFS). Responsibilities include

validation of data using AFCEE and Florida

guidelines, as well as final review of all SDG and

site summaries. Also involved in the preparation

of the Environmental Conditions of Property

R_on (ECP) for CCAFS.

1991-1994. lEA, Inc., GC Supervisor.

Responsible for wanaoing all operations of the gas

chromatography daparmmnt_ including hinng and

training of personnel, ordering _uipment.
installation and maintenance of mstrumemadon.

Other dudes included writing and updating all

Standard Operating Procedures (SOPs) for the

department including volatile organics, petroleum

hydrocarbons (TPH) and GC semivolatiles;

technical review and revision of QAPjPs; final

revmw of CLP and other data packages and

generation of databases; conducted routine

departmental audits, as well as client tours and/or

audits; and addressed technical inquiries from
clients.

1988-1991. Assistant Supervisor/GC Chemist.

Responsible for coordinating and analyzing

samples for volatile organics, TPH, phenols,

polveuclear aromatic h_ons,

aerolein/acrylonitfile, ethylene dibromida and

special projects; prepared dot. packag¢_;

performed routine maintenance and

troubleshooting procedures for instrumentation.

1986-1988. USOA-ARS, Biological Lab

Technician. Responsible for designing and

condacung biochemistry experiments, using gas

and thin-laver chromatography,

spectrophotomcuy, mad radiologieal assays;

maintaining all lab facilities, mcloding repatr of

analytical insWulllelltatJon; _ reeA3rdin£,

reportmg and archiving all results.

_ P.AR_ i. m * _'/L/.OOe21_ I/1297//



327 258 TAMIR L. KLAFF

Engineering Geologist/Geophysicist

Experience Summary

Experienced in h_,-_,douswaste studies including

remedial investigations, RCRA investigations,

remedial actions and UST investigations.

Experience includes extensive fieldwork in

geology, surface/dowahole geophysics,

implementation of aquifer characterization tests,

soil vapor extraction (SVE) tests, air sparging

tests, intr,mic remediatioo testing,

monitoring/recovery well installation, and

installationand momtoring of hydrocarbon

recovery systems.

Years of Experience;

9

Years with Parsons:

5

Education

B.A., Geology, June 1991, Franklin & Marshall

College, Lancaster, pennrylvama

MS., Engineering Geology and Hydmgeology,

December 1993, Texas A&M University, College

Station, Texas

Experience Record

Oct. 1993-Datc. Parsons Engineering Science,

Inc. Engineering Geologist/Geophysicist.

Responsible for planning and implementing

geophysical and hydrogeelogical studies, oversight

of field efforts pert_ding to groundwater

mvestigaaons and geophysical surveys.

Experienced in in_e_lation of monitoring/recovery

wells in unconsolidated sedimenLs and bedrock

aquifers, perfornmnce of aquifer tests and remedial

pilot testing and performance annlysis of surface

mad downhole geophysical techniques. Wrote or

assisted in writing work plans, risk assessments,

data reports, geophysical reports, RFIs, and

corrective actionplans.

Project Manager and Lead Geologist for

pipelineleak investigatiomin Alabama and

Georgia. Supervised the installationand

developmentofgroundwatermomtoring wellsand

recoverytrench. Conducted down-holeborehole

logging using gamma my and conductivity

techniques,do,_rtholevideo,and packer testing.

Conducted fcasibditystudieson airspargingand

SVE technologies and performed contaminant

transport modeling for sites. Prepared corrective

action plans and assisted in design of soil vapor

exUaclJon/product recovery/air sp3_ge feaiiedJal

system.

Deputy Project Manager and Lead Geologist

for chlorinated solvent and hydrocarbon release

investigation at U.S. Air Force Plant No. 6 in

Marietta, Gcorgin. Supervised inve,rtigation using

Cone Pcnctromcter Track equipped with Rapid

Optical Screcmmg Tool (ROST) Laser Induced

Finorese(m_ System and Direct Push Sampling.

Performed intrinsic remediation sampling and

analyses and prepared Supplemental RCRA

FacilityInvestigationreport.

Deputy Project Manager and Field Team

Leader for Survey of Non-Liquid PCBs

(NLPCBs) in Materials investigation at Robins

AFB in Warner Robins, Georgia. Responsible for

preparing Sampling and Analysis Plan, performing

records search,loadin_ interviews and s,xmpling

tean_, and preparingfinalNLPCB report.

Site Manager and Lead Geophysicist at Defense

Distribution Depot Memphis Tennessoe (DDMT)

site and Hancock Bombing and Gtmne_ Range

DOD Ineility in Hancock County, Mississippi.

Responsible for oversight of geophysical

investigation 1o detect unexploded ordnance

(UXO) and chmtical warfare materials (CWM),

daily operation and management of site activities,

and preparation of final EE/CA report.
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Engineering Geologist/Geophysicist
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Lead Geophysicist at Camp McCnin, Mississippi

UXO site. Responsible for leading geophysical

survey teams in investigation of UXO site using

magnetics and electroma_etics techniques,

processing and intelpreting data, and EE/CA

report preparation.

Field Team Leader and Project Geophysicist at

UXO sites at Moflow, Tennessee, Camp Crol_

South Carolina,Duck, South Carolina,and Fort

Campbell,Kentucky. Reponsibleforacquisition

of UXO relamd fielddata using EM-61 terrain

conductivity,analysisof datu,and preparationof

investigation reports.

Project Geophysicist and Field Team Leader at

Charleston AFB, South Carolina. Responsible for

acquisition of geophysical data using EM-31

terrain conductivity and magnetometer to
determine boundaries of buried landfill and

preparation of investigation report.

Sept. 1991-Aug. 1993. (Graduate Student)Texas

A&M University Center for Engineering
Geoseienees. Thesis research consisted of

application of surface geophysical techniques to
delineate features and boundaries of Indian

archaeological sites in the subsurface. Research

was funded by the U.S. Army Co_ps of Engineers,

Lake Sharpe,South Dakota office.Researchwas

conductedalongtheshoresofLake Shmpe, SD.

June - Aug 1990. Scripps Institute of

Oceanography, La.lolla, California, summer

research feUowsbJp. Conducted research on

radioactive dating of deep sea sediment by the

record of radioactive decay of uranium in fish

teeth. Also developed labomtury methods to

separate clay minerals.

July 1989-May 1990• Funded by the KECK

Research Association. Performed geochemical

and petrographic analyses of a gramtic platon in
southeastVermom.

Professional Affiliations

AEG (Association of Engineering Geologists) No.
5525

Honorary Affiliations

Phi Beta Kappa, Fraaldin & Marshall College

Papers And Publications

Definition of a Dissolved Hydrocarbon Plume

Using the Rapid Optical S cre_amg Tool (ROS'I3

laser Induced Fluorescence (LI_ System

prcsentodat the1997 Association of Engineering

Geologists Annual Confereaace in Portland,Oregon

and at the 1998 GWPEA Industrial Pollution

Control Conference.

Evaluation of Coastal Plain Stratigraphy in

Central Georgia Using NaturalGamma Logging,

presented at the 1995 Association of Engineering

G-eologists/Califomia Groundwater Association

Annual Conference in Sacramento, California.

The Assessment of Various Geophysical

Techmques for Plains Indian Archaeological Site

Investigations, presented at the 1993 National

Association of Engineering Geologists conference
in San Antonio, Texas.

The Assessment of Various Geophysical

Techniques for Plains Indian Archaeological Site

Investigations, M.S. Thesis, Texas A&M

University, 1993.
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Geologist

Experience Summary

Eight ),ears environmental consulting experience

revolving the planning and implementation of

h_,xlous mad industrial waste studies and

investigations at RCRA and CERCLA sites.

Responsibilities have included project

management, project planning, field technical

oversight, subcontract rrianagement, data

evaluation and reporting.

Years of Experience:

8

Years with Parsons:

8

Education

B.S., Geology, June 1990, Georgia Southern

College, Statesboro, Georgia

Registrations

Registered Professional Geologist (Georgia 1996,

No. 1294; South Carolina 1996, No. 2064;

Florida [pending])

Experience Record

June 199g-Date. Parsons Engineering Science,

lnc. Project Memager for a site assessmeaat at a

manufacturing facility in Virginia. Conducted soil

and groundwater sampling using direct push

technology.

June 199f-May 1998. Parsons Infrastruetore and

Technology Group, Inc. Project Manager

coordinating the production of an RFI/R//BRA

report for the Deparmtent of Energy (DOE)

Savannah River Site (SRS). Repo_ involved

multiple authors l_om separate locations in the
southeast.

Lead Geologist providing technical oversight of

field activities at the SRS for various projects

including oversight of; drilling activities at an

inactive nuclear reactor seepage basins site, soil

sampling activities and cone penetrometer
tcchaology (CPT) borings at four low-level

radioactive waste pits, groundwater s_anpling

activities using CPT at a harning/rubble pit site,

and rccirculafion well installation for remediation

of a multi-acre groundwater ,_--asts solvent plume.

Also responsible for 15repafing project work plans,

sampling and analysis pl_.s and reports.

Jan. 1990-May 1996. Pa._o_ Engmeeriag

Science, Inc. Project Manager providing

management activities and technical oversight of

field activities during the gmtmdvcater

charaaterization of seepagebasins associn_ with

an inactive nuclear reactor at SRS. Field activities

included monitoring well installation, geophysical

borehole logging, CPT borings, and aquifer testing

and data analysis. Geophysical logs were

processed and reviewed in the field to dctcmaine

optimal depths for well screen placement. Aquifer

testing involved slug tests of wells screened in both

confined and tmeonfmed aquifers. Worked in

eonjunetion with two other consulting firms to

complete the field activities.

Task Manager for assessment activities at 13

tmderground storage tank (LIST) sites at Chanute

AFB in Illinois under the Air Force Installation

Restoration Program (IKP). Prepared drilling and

sampling pmgsam and coordinated field activities.

Obtained approval of project plans and reports

from both Illinois EPA and Region V USEPA.

Lead Geologist for a project at an industrial

chemical facility in Atlanta, GA. The facility was

under a consent cider from Georgia EPD to

perform corrective actions, Dense non-aqueous

phase liquids (DNAPL) had been identified in the

ground_ater. Coordinated quarterly sampling of

select monitoring wells on the property.
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Performed O&M of a groundwater pump and treat

syster_ conducted wccldy sampling of system
thfluem and effluent and summarized r_sults in

monthly reports to the EPD.

Project Geologist responsible for preparing

project plans, coordinating and overseeing field

activities and writing reports for Dsparmmnt of

Defense (DOD)JDOE contracts and industrial

clicats. Si_ investigations have incind_i gCRA

Facility lnv_'tigations (RFIs), site assessments at

_tml gas stutio_ and oversight of UST removal

acrivitics (over 30). Have assisted in R_Is at

Chanute AFB, Keesler AFB, Langicy AFB, and

Eglin AFB under the Air Force IRP. Other types

of sites invcstignted include landfills, fire tm;n;n_

areas, petroleum pipeline leak sites, herbicide

orange disposal sites and sludge disposal pits.

Provided construction oversight for the US Army

Corps of Engineers for the removal of 21 USTs

and over 13,000 feet of underground fuel pipeline

at Chanute AFB, nlinois. Directed rcmcdiation

contractor and performed confirmatory soil

sampling. Conveyed updates of projcc_ status

during weekly meetings with the Corps of

Engineers Resident Engineer and US Air Force

personnel.

Served as a field geologist on t_ intrinsic

remediatinn (natural attenuation) demor, st_tion"

projects at DOD facilities working in conjunction
with USEPA, Robert S. Kerr Environmental

Re.se.arch Laboratory and Air Force Center for

Environmental Excellence (AFCEE) start"

members. Activities included petroleum

hydrocarbon plume definition by collecting

groundwater and soil samples with a Goopmbe rig

and performing on-site analyses.

Well experienced in groundwater monitoring _ll

installation by the foUowing drilling methods: air

rotary, hollow stem auger, mud rotary, Gcoprobe,

and coring. Have provided oversight for the

installation of over 140 wells including

groundwater monitoring wclls (some double-

c,_scd), piu.om_cers, vapor extraction monitoring

points, air sparging points, observation wells for

pumping tests and 8-inch diameter doublc-

scrocned rccirculafion wells. Also experienced in

CPT and Geoprobo sampling technologic.

Expeticnced in several well d_velopment and

sampling techniques. Knowledgeable in aqalfer

analysis using AQTESOLV TM camputer sofhcar¢.

Have assisted in impl_ancntation of remedial

technologies including air spargmg, biovcnting,

low temperature thermal volatilization,

groundwater pump and treat, and intrinsic

remediation studies. Familiar with the following

gnophysical methods: electromagnetic, magnetic,

downhole gamma logging, and seismic refraction.

Also familiar with global positioning system

(GPS) insmanemtatlon and soihvare.

Professional Affiliations

Central Sa',,annnh Riwr Area Gcoklgi_l Society
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SCOTT E. ROWDEN

Project Manager/Industrial Hygienist

Experience Summary

Over ]7 years of e×pcric.n¢© in cmviro_mcmtal

studies, regulatory affairs and compliance, and

assessment of health aad safety h_ls, and in the

managon_t and implementation of public health,

industrial hygmne, atzd ¢nvironmcmtai programs

and projects. In addition, significant familiarity

has been acquired with environmental regulations

(e. g., air quality, solid and b_,nrdous waste,

drinking water, and wa_mwater trcamx_t).

Within the last five years, responsibilities have

included project managcm_t of CERCLA

investigations and studies at Deparonem of

Defense facilities and m_nagc_mnt of an

emvironmcntal studies and permitting department

in an environmental enginoefng consulting firm.

Years of Experience:

17

Years with Parsons:

II

Education

BS, Environmental Health, 1975, East Tennesscc

State Udiver_ity, Johnson City, Tennessee

MS.PH., Industrial Hygiene Program, 1982,

University of North Carolina, Chapel Hill, North

Carolina

Registerations

Registered Environmental Health Specialist by
National Environmental Health Association

Experience Record

1987-Dam. Parsons Engineering Science, inc.

(1991-Date). Manager Environmental Studi_

and Permitting DepaJ tment. Manages a

degarmtent which provides consultation on

environmental and cccupa6onal safety and health,

regulatory compliance and cnvironmcntai

permitting to industrial/government clients.

Projects accomplished by this dcpamnent include:

risk _scssment, spill controland emergency

response, training, environmental plamung and

pen-ditting, cnvironm_tal studies, compliance

inspections and audits, plant and facility siting,

and occupational safety and health monitoring and

compliance. In addition, serves as the Project

Manager for an R]/FS on a U.S. Air Force base in
illinnis which is _hodulcd for closure. This

im, estigation includes 19 underground storage tank

sites and 11 other sites which ar_ being

investigated under CERCLA. Total project value
is in excess of $6 million.

Project Manager/Industrial Hygienist (1987-

1991). Respomibl¢ f_r assessinghealth risks,

recommending measures to contxoi e_nplo':,_c

exposures and serving as a project]task manager
for hazardous _-asto investigations and studies,
risk assessmctas, and ¢avironmcmtal audits.

Specific project_activities accomplished during

this pctiod wen::

Served _ Project Manager for a U.S. Air Force
hfl_rdouS V*_IStt_investigation on a base in

Indiana. Sites investigated on this b_e included 3

[andfilk, 2 fire training area and a petroleum fuel

pipeline.

Authored numerous site health and safety plans for

h_:_rdous waste site investigations and

remediations. Acted as tim project himlth and

safety officer for several superfund investigations

which involved the use of Level B worker

pmtectaonfor personnel performing invt;stigativc
activities.

Conducted envimnmentai audits of numerous

commercial/'mdustrial properties involved in

property transfers. Several of these audits

involved multiplesites/facilitiesat geographical

[] P,_dqSOI_S Rownm_s_-tx:c/_III2_/#
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locations throughout th_ U.S. and the coordination

and management of multiple andiung taams.

Conductcti regulatory compliance audits of two
RCRA hazardous _l_te TSD facilities. Audit

rcporLs were provided to group of Fomme 50D

companies and were used by these companies to

select a facility for trcaUncnt, sinraga or disposal.

Conducted and managed industrial hygiene

surveys, air monitoring and oceupado_ health

and safety training development for manufacturing
facilities in the midwest and southeast U.S.

Principal author for the dew, inpmca_t of

community air monitoring plums implemented

during the rcmndiation of large Supeffund sites in
Louisiana and Ohio.

Managar and principai author for cavironmemal
risk assessments of a DOD herbicidv test site in

Florida; a RCRA chemical manufacturing site in

Louisimm; four multi-site remedial investigatinns

on U.S. Air Force bases in Illinois, Michigan, and

Minnesota; airborne exposures associated with

rcanedial actions at Sup_und sites in Ohio and

Louisiana; and a RCRA commercial h_,xtous
waste incinerator site in Ohio.

Project Manager for Herbicide Orange

investigation and gmundwamr recovery system
evaluation at a U.S. Air Force base in Florida.

Invcstisation focused on a test grid area, a

Ioorlin£/anlonding area, and other potential

disposal sites on the base.

1984-1987. U. S. Army. Chief, Health Hazard

Assessment Office - Major. Managed U.S. Army

Environmental Hygiene (USAEHA) office which

provided health h_,_.xl asscs_lent (HHA) re,pens

on new matetial being developed and dcsigacd for

the Army. These written reports identified health

hazards, assessed 1he extent of idsnfified health

risks and offered recommendations to protect

soldierswho would operateand mal.ntain thenew

material. Rcsponsibililics of this position

included: coordination with material developers.

tesl ol_ga,i_tions, and the Office of the Surgeon

General (approval authority for health h_7_

assessmca_t reports), production of tcchninally

accuraxe and complcU: HHA reports; identification

of research projects when a biomedical a_mbase

gap existS; and rcco_ncn_ng milita_-uniquc

health standards to the Office of the Army

Surgeon General.

t982-1984. U. S. Army. Industrial Hygienist.

Captain. Served as industrial hygiene project

officer in the USAEHA division which provided

support to Army indus_ial hygicam programs

throughout the world. Responsibilities of this

position included: planning and conducting

surveys of Army indusmal operations; preparation

of survey ropoi_s which idcntifl_l the maonimdc of

c_posurcs and provided recommendations to

eliminate or minimize exposures; providing

technical consultation to Army industrial hygiene

and management personnel; and formulation of

various industrial hyginnc program and policy
ducumcnts.

1978-19g0. U. S. Army. Detachment

Commander-Captoin. Commanded an eight-

pearson provcnrivc medicine detach.mont.

Responsible for managing the U.S. Army

preventive medininc program in the southern half

of the Republic of'Korea. Program cncomp_sed

sanitation, radiological hygiene, drinking water,

communicable disease, medical entomology,

environmental physiology, and industrial hygiene.

1975-1978. U. S. Army. Environmental S¢innce

Officer-LieutenanL Managed, direc_d and

opgratod a comprchcatsivc environmental health

program. Supervised a senior technician and five

junior technicians. Major program alcmmts

inclnded food service sanitation, sanitation of

troop bill_, communicable disuse hv_'tigalinn,

caltomology,drinkingand _tor survcilinncc,

liaisonwith localhealthofficials,cnvironmcaltal

compliance, and industrial hygiene.
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Professional Affiliations

Ccrtiii_ Industrial Hygicalst (CIH) by Amsrican

Board of Influstfial Hygiene, 1983 (Cetti_e_r* No.

2566)

American Industrial Hygicme Association

American Board of Industrial Hygienists

American Conferen_ of Governmental Industrial

Hygienists

Papers and Publications

"Study of the Effccis of Increazcd Filter Spacing

and Baffle Addition on the Operation of a Pulse

JetTwo CartridgeFilterSystem." N_ber

1982, Masters Thesis atUniversityof North

Carolina.

"U. S. Army Health ]-[aTJ_rd Assessmmlt

Program," presented at Milita_ Section of

American Industrial Hygiene Association National

Conference, May 1985.

"Occupational Health for th_ Soldier in the Field,"

paper in Medical Bulletin of Military

Occupational Health, February 1988 (R. M.

Mcintoslg M. D. and S. E. Ra',_den coauthors).

"Introduction to Risk Assessmctu at 14_rdous

Waste Sites,", FebruaD' 199] Continuing

Engineering Education Serni._r, Clcrmon

University.

',q'h _ Consulting Engineer's Role in Env/roamcmal

Auditing," presented at Air and Waste

Management Association meeting, June 1991,

(coauthors C. M. Mangan and S. E Rowdcn).
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US Army Engineering and Support

Center, Huntsville
ATTN: CEHNC-FM-AE/Parker/205-895-1387

PO Box 1600, Huntsville, AL 35807-4301

• Parsons Engineering Science,

um*xD 57 Executive Park South, NE

Suite 500

• Atlanta, CA 30329

14. 5MIP tO

See Appendix A, Annex Z 38054-8001

Your revised proposal, dated I0 September 1997

is accepted and fully funded in the amount of

$442,354 ($420,641 in estimated reimhursable

costs and. S21,713 in flxed-fee).

Appendix A, Annex Z, pages AZ-I through AZ-40

are attached hereto and made a part hereof.

Task order comple=ion date is 30 November 1998
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APPENDIX A

ANNEX Z

STATEMENT OF WORK

C_%_ICAL WARFAB.E MATERIEL

ENGINEERING EVALUATION/COST ANALYSIS

DEFENSE DEPOT MEMPHIS, TENNESSEE (DDMT)

f

1.0 _. The work required under this Scope Of Work

(SOW) falls under the Base Realignment and Closure (BRAC) and in

of a Remedial Investigation/_easibility Study (RI/FS) atsupport

Defense Depot Memphis, Tennessee (DDMT). Chemical Warfare

Materiel (CWM) and, Ordnance and Explosives (OE) are suspected to

exist on this property formerly owned by the Department of the

Army and is currently owned by the Department of Defense (DOD).

i.i General. OE is a safety hazard and may present an

imminent endangerment to the public. CWM is a safety hazard and,

if present, constitutes a hazard to the public and the

envirorLment. These actions will be performed in accordance with

the Comprehensive Environmental Response, Compensation, and

Liability Act (CERCLA); the National Priority List (NPL); the

Federal Facilities Agreement (FFA) between DDMT, EPA, and the

State of Tennessee; and the National Contingency Plan (NCP). For

any actions on site, administrative requirements of Federal,

State, or Local permits are not required, but the substantive

permit requirements shall he fulfilled. The. provisions of 29 CFR

1910.120 shall apply to all actions taken at this site.

1.2 This site is a suspected CWM site. It is the intent of

the Government that the A-E shall maintain a safe distance from

all anomalies and not perform intrusive work directly on known

anomalies. If the A-E encounters suspected CWM during work, the
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A-E shall immediately withdraw from the work area and notify the

Corps of Engineers on-site Safety Specialist or on-site CBDCOM

team for guidance.

1.3 " . The Defense Depot Memphis, Tennessee

is located within the city limits of Me,his, Tennessee. The

Depot is on the south side of the town, on Airways Road. It is

two miles northwest of the Memphis International Airport. The

Depot is still in active use by the Department of Defense and

operated by the Defense Logistics Agency and under the control of

the Defense Distribution Region East {DDBE). The depot is

undergoing Base Realignment and Closure [BRAC) activities.

1.3.1 Main Depot _rea. Archives. Record search indicates no

evidence of the burial or destruction of conventional ordnance or

chemical warfare materials on the main depot.

1.3.2 Dunn Field {Operable Unit i}. All records indicate

that only the Dunn Field Axea was used to destroy or bury

conventional ordnance and chemical warfare materiel(CWM). The

first known destruction of CWM was in 1946, Operable Unit 1 (OU-

i) (at unnumbered site)(shown in ASR as Area A), with the

neutrallzation/destruction of the German Mustard Bombs. The last

known disposal of CWM is the burial of Chemical Agent

Identification Sets(CAIS) in 1955 or 1956, at OU-I, site @I (also

shown in ASR as Area B). Between 1946 and 1956, other chemicals

associated with the Chemical Warfare Service were also buried in

Dunn Field. These include Impregnite (both CC-2 and XXCC-3, used

for impregnating clothing against chemical agents); and

Decontamination Agent, Non-Corrosive (DANC) {consisting of RHI95

and Acetylene Tetrachloride). In addition, food stocks

Irations), acids, paints, herbicides, and medical waste were also

destroyed or buried in pits. Conventional ordnance (war

trophies) were also destroyed in the Dunn Field Area following

World War II.

Contract DACA87-95-D-001B

Task Order Z D9119/97 _-2
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1.3.2.1 Dunn Field, unnumbered site,(Area A), measures

approximately 200 feet wide by 1350 feet long and approximately

6-1/2 acres. In July 1946, a rail shipment of 250 Kg and 500 Kg,

Mustard filled German bombs, en route from Mobile, AL to Pine

Bluff, AR, was diverted to DDMT due to some of the bombs leaking

and contaminating the rail line. The leaking bombs (24 - 500Kg

and 5 - 250 Kg) were drained

casing, draining the mustard

feet wide by 12 feet deep).

destroyed by detonation (the

at D_MT by shooting into the bomb

into a slurry pit (40 feet long by B

The empty bomb casings were

500kg bombs did not have explosives,

the 250kg bombs did have an explosive burster).

1.3.2.2 Dunn Field, Site #i (Area B}, measures

approximately 200 feet wide by 1200 feel long and approximately

5-1/2 acres. In 1952/1953 and again in 1955/1956, Chemical Agent

Idennification Kits were buried (kit type unknown).

2.0 OBJECTIVES.

2.1 The objectives of this task order include:

2.1.1 TO determine if CWM, OE, degradation products, or

decontamination constituents are present and are migrating from

the burial sites.

2.1.2 To characterize the extent and model the volume of

CWM/OE contamination in order to assess and reco_end removal

action.

2.1.3

EPA, State,

2.1.4

within the suspect areas

KI/FS investigations.

2.1.5 To prepare a

To develop a removal action plan that satisfies the

Federal Government, and public concerns.

TO provide location specific clearances for units

in orde[ to facilitate progression of

2.1.6 TO devise and compare feasible

including a no action alternative.

risk assessment for the site.

alternate actions
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2.1.7 To prepare an Engineering Evaluation/Cost Analysis

(EE/CA) report that recommends and justifies appropriate

preferred Ordnance and Explosive (OE} Removal Alternatives.

2.2 Areas TO Be Evaluated. The A-E shall review and

evaluate existing documentation and aerial photographs specific

to the sites proposed for investigation. The A-E shall clearly

identify the limits of the associated sites for investigation and

document the rationale for these decisions in the Work Plan.

3.0 TASKS

3.1 T_W I - DR_PAR_ WORK PLAN (WP_ . The A-E shall prepare

and submit a Work Plan for Government review and approval. The

Work Plan shall describe in detail the site background and

history, investigation objectives, all proposed investigative

activities, monitoring, equipment, procedures, personnel, and

schedule. No Work Plan will take precedence over the

requirements detailed in this Scope of Work. The A-E shall

conduct a records review of pertinent information regarding the

Dunn Field Area (Ref 9.34 to 9.44). A site visit is authorized

to assist in the preparation of the Work Plan. The site visit

team shall not exceed three persons and shall include one Senior

UXO Supervisor. The site visit shall be coordinated with the

Contracting Officer (CO) and DDMT at least i0 days prior to

arriving on site. An abbreviated Site Safety and Health Plan

(ASSHP) shall be prepared by the A-E and submitted to the CO for

review and approval prior to the site visit. The A-E shall

ensure that the site visit is fully coordinated and that all

members of the site .visit team maintain compliance with the

ASSHP. A sample ASSEP may be obtained from the CEHNC Safety

Office. The Work Plan shall include the following sub-plans and

Standard Operating Procedures ESOPs).
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3.1.I N_lth _ _f_tv Pr_ f_P_. The A-E shall

develop and maintain a Health and Safety Program in compliance

with the requirements of OSHA standard 29 CFK 1910.120(b) (I)

through (b) (4). Written certification that the HSP has been

developed and implemented shall be submitted to the Contracting

Officer and the plans shall be made available upon request. The

A-E shall develop a Site Safety and Health Plan (SSHP) in

accordance with (IAW) the requirements of Section 5.0 of this

SOW. The SSHP shall be submitted to the Contracting Officer for

review and approval prior to any of the field work described in

this SOW. All work shall be performed IAW the approved plan.

3.1.2 G_n_ric OualitvAss_irance Pr_ect Plan. The A-E

shall reference the "Defense Depot Memphis Tennessee Generic

Quality Assurance Project Plan (QJLPP) " in preparation of the Site

Specific Geophysical Investigation Plan; the Site Specific

Chemical Data, Laboratory and Field Work Plan(s); and the Site

Specific Investigative Derived Waste (IDW) Plan. The plans shall

be consistent with the procedures outlined in the QA2P when

applicable to the work being performed. However, when specific

requirements for performing CWM/OE related tasks conflict with

the QAPP, specific requirements shall govern.

3.1.2.1 _ G_nhv_Ica] Investigation Plan. The

purpose of the geophysical investigation plan is for the A-E to

propose methods to ensure that OE and CWM suspected anomalies are

identified and avoided during intrusive activities. The A-E

shall describe the methods, equipment, locations, quality

control, and quantities of geophysical investigations proposed

for use during field investigations. The plan shall document the

reasons behind the selection of the equipment and methods to be

used. The A-E shall ensure that the equipment selected to

Cantract DACA87-95-D-ODI8
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perform the geophysical investigations for this task order is

capable of providing the desired results in the environment and

soil conditions found at DDMT.

3.1.2.2 Site Snec_fic Ch_i_] D_ta. T.ahnra_nrV and Field

_. The A-E shall describe the locations and

quantities of subsurface soil samples, surface soil, sediment,

ground water, and surface water samples (if applicable), and

sampling tools, and the analytical methods and equipment to be

used. This plan shall also include the m_imher of samples of each

matrix to be taken, the specific chemical parameters to be

analyzed for chemical warfare materiel constituents, chemical

warfare materiel degradation product analysis, and the number of

analyses to be performed. The plan shall describe field

investigation and decontamination procedures applicable to both

CWM and HTW field sampling.

CWM analysis procedures are

are identified in paragraph

3.1.2.3 £1te Smmm4fic

ERDEC laboratory certification for

required. Additional requirements

6.0.

Plan. The A-E shall coordinate with DDMT and describe how IDW

shall be handled at the site. Disposal requirements for CWM and

hazardous waste must be defined. The handling, containerization,

treatment(if applicable), and disposal procedures shall be

specified prior to generating any IDW. The plan shall describe

if the waste must be containerized; type of containerization

method; disposal sampling and analytical strategy to be utilized;

acceptable disposal facilities; site storage and security;

treatment(if applicable); transportation; manifesting; and

storage time limits at a minimum. CEHNC approval of the IDW

procedures shall be obtained in writing prior to A-E fiel_

mobilization.

3.1.3 Work, Data, and Cost Management Plan (WDCMP).

appended WDQ-MP

The

shall contain a schedule for the accomplishment of

Contract DACAf17-gS-D-0018
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the tasks described in this SOW. The WDCMP shall also modify, if

required, the organization structure; the assignment of

functions, duties and responsibilities; and the functional

relationships among all organizational elements (both Government

and A-E) that will participate in the accomplishment of the

tasks.

3.1.4 Environmental Protection Plan (EPP). The A-E shall

prepare a brief Environmental Protection Plan which describes

field activities to be performed and potentially impacted flora,

fauna, archeological resources, wetlands, or other valuable

environmental resources as a result of the investigation process.

The EPP shall describe steps required .for preventive measures or

_Litigative measures necessary as a result of potential impact to

environmental resources by the actions in Dunn Field.

3.2 TASK 2 - PERFORM SITE CHARACTERIZATION.

3.2.1 Geophysical Survey. Geophysical Investigations will

be a major part of the Site Characterization for this project.

The geophysical investigations shall be managed by a qualified

geophysicist (i.e., an individual with s degree in geophysics,

geology, geological engineering, or closely related field, and

who has a minimum of 5 years of directly related geophysical

experience). It is the responsibility of the A-E to insure that

the appropriate geophysical methods and equipment are applied to

investigate and discriminate anomalies. Field instrumentation

shall be field tested daily to ensure that it is operating

properly. If an instrument does not meet the standard during the

daily check, it shall be recalibrated, repaired or replaced.

3.2.2 Sl]rfacm _ni] S_m_]eg. The A-E shall obtain surface

soil and sediment samples from the top 6 inches at selected sites

in the approved Work Plan which could potentially have been

contaminated with CWM or decontamination products. Each sample

shall be divided into a minimum of two sub-samples. One sub-
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sample shall he used to take off-gas head space readings to

insure CWM is not present in the sample. Another sub-sample

shall be analyzed for CWM/OE and constituents/degradation

products. Additional locations may be sampled with adequate

justification and Government approval.

3.2.3 _. The A-E shall drill soil borings to

gather necessary data to complete the objectives for the areas of

concern. Soil borings shall not exceed forty (40) feet in depth

unless they are to be converted to monitoring wells or with

Goverrument approval. The A-E will obtain soil samples at two

foot intervals. Soil samples shall be field screened for CWM and

CWM degradation products. A minimum Of two (2) or a maximum of

six (6) samples shall be field selected from each boring for

laboratory analysis. The termination sample from each boring

shall be included in the samples selected for laboratory

analysis. The A-E shall use appropriate geophysical methods, to

locate the borings in the field at an appropriate distance from

any geophysical anomalies. Down hole geophysical methods shall

be used to advance the sampling tool. The Government assumes

that the driller will not advance the boring more than two feet

without using down hole geophysical methods to check for

additional anomalies. The nl,mher, depth, and location of soil

borings shall be proposed in the Work Plan for Government

approval. Subsurface sampling points shall be located to the

nearest one foot (1.0 ft) horizontally and to the nearest one-

tenth of a foot (0.1 foot) vertically.

3.2.4 MnDitorina We]]_. There are approximately 21

monitoring wells (within the uppe[ aquifer) in Dunn Field.

Monitoring well depths range from 60 feet at MW-29 in the. north

to 210 feet at MW-36 in the southeast corner of Dunn Field.

Existing monitoring wells shall be utilized when possible.

Monitoring wells shall be installed in and around OU-I,
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unnumbered site, and OU-I, Site #i (llrea A and Area B) in the

uppermost aquifer, but not greater than a eighty (80) foot depth

without prior government approval. At least one up-gradient well

shall be installed at each site, as well as sufficient down-

gradient and side gradient wells to establish whether

contaminants are migrating in the groundwater. The A-E shall use

appropriate geophysical methods to locate the monitoring wells in

the field an appropriate distance from any geophysical anomalies.

The number, depth, and location of wells shall be proposed in the

Work Plan. The A-E shall convert borings used to collect soil

samples to monitoring wells if needed and when feasible.

Following installation and development, each well shall be

sampled for subsequent analysis.

3.2.5 Chemical Analysis of S_mnl.e,9. Ground water and soil

samples shall be screened in the field for the presence of CWM.

CBDCOM will take one of the sub-samples taken at each sampling

location to conduct a head space test. If agent is not detected

the other sub-samples may be sent to the approved laboratory.

Samples field identified as containing CWM shall be immediately

handled as described in the approved work plan. The samples

shall be subdivided for i) CBDCOM head space ind 2) ERDEC

certified laboratory chemical materiel analysis. The A-E shall

notify the laboratory in writing that the samples may contain

CWM.

3.2.5.1 Samples collected shall be analyzed in the

laboratory for CWM, CWM degradation products (Reference 9.5), OE,

OE degradation products and such other analytical parameters as

the A-E shall propose in the Work_Plan and approved by the

contracting officer. A minimum of two sub-samples shall be taken

at each proposed sample location or depth. One sub-sample shall

be used to take off-gas head space readings to insure C_94 is not

present in _he sample. Another sub-sample shall be analyzed for
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Additional samples

collected

CWM/OE and constituents/degradation products.

as identified and approved in the work plan shall be

for quality control analysis.

3.2.5.2 Health based exposure standards of the constituents

of CWM/OE and degradation products shall be used if compound

specific standards are unavailable. If health based standards

are not available, then land disposal contaminant level

the extent ofrestrictions shall be applied to defining

contamination.

3.3 TA_W _ - T,_TT_R R_P_R_.

3.3.1 _nalvtica] Letter Renmrt. The A-E shall submit a

letter report with the analytical resu/ts as soon as they become

available. This report shall identify sample identification,

sampling location and depth and provide the analytical results.

The A-E's opinion of the data's completeness, accuracy, and

possible cont_Lmination trends should be presented.

3.3.2 TDW hpttpr _mn_r_. A separate letter report for IDW

shall identify, at a minimum, the container identification

nu_er, the location and total number of containers in each area

and site wide, the ntunber of samples obtained to fully

characterize the containers, the analytical methods run, the

analysis obtained, and proposed disposal options and cost. A

preferred alternative for IDW disposal shall be provided which

includes, at a minimum, the proposed disposal location(s),

associated treatment, time frame associated with storage, removal

and treatment, regulatory impacts, and cost.

3.3.3 Ge_nhvsica] R_pnrt nf FiPld Data. Field report(s)

shall be provided that contains the geophysical digital data that

is transferrable to CEHNC electronically.

3.4 TASM 4 - TDW DTSPn_AT.. The A-E shall, if directed by

the Contracting Officer, dispose of the bulk and or containerized

IDW (i.e. CWM, hazardous and toxic waste, drill cuttings,
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development water, purge water, decontamination wastes etc.).

The containers shall be located, secured, labeled, sampled and

analyzed in accordance with the approved work plan. After

receipt of the letter report recommending appropriate disposal

actions, the Contracting Officer shall direct the A-E in the

disposal of IDW. The A-E shall perform the IDW disposal in a

timely manner. Cost for the disposal of IDW shall be obtained in

writing from a minimum of three independent sources.

3.5 TA_W 5 - MEFTTN_S AND PI_LTC TNVOT.VKM_NT. The A-E

shall provide a minimum of two professionals thoroughly familiar

with the project, to attend a minimum of five meetings. The A-E

shall be prepared to work with the Restoration Advisory Board

(RAB) composed of local citizens who will advise the State and

Federal agencies of their concern. Provide, in your cost

proposal, the cost per meeting. _sume four one day meetings

will be held at or close to DDMT, and one meeting will be held at

Huntsville Center. The A-E shall be prepared to show overheads

or use other presentation techniques to convey to the RAB your

plans, findings and recommendations.

3.6 TAS_ 6 - R_CDRD liND S[_MTT VIDEO TAP_.

3.6.1 The A-E shall furnish the necessary personnel and

equipment to video tape a sample of each activity from all field

tasks of this SOW. Taping shall be of typical activities and

accurately depict all work accomplished.

3.6.2 The A-E shall also provide tapes of the RAB

proceedings.

3.6.3 The video tape shall be standard VHS _-inch color

5ape with voice background describing the actions being filmed,

containing a maximum of 120 minutes footage.

3.6.4 Two copies of the video tape shall be submitted as

part of the Engineering Report.

Ccntrac_ DACA87-95-D-0D18
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3.7 TAS_ 7 - PRN.T_C_ M_A_FP4_T. The A-E shall, during the

life of the Task Order, manage the Task Order to accomplish the

Statement of Work Appendix A. All project management associated

with this Task Order, with the exception of direct technical

oversight of work described in the preceding tasks, shall be

accounted for in this task. _ part of this task, the A-E shall

prepare and submit Work Task Proposals that outlines the manner

in which the A-E intends to accomplish each task in this SOW.

The Work Task Proposals shall include scope or level of effort

required for the task, milestones, expected completion dates, and

any other planning data the A-E will use to accomplish each task.

3.8 TASK 8 - LOCATT_N _I_r£M_ J_ND MAPPTNG.

3.8.1 UXO Safety. During all field and intrusive

activities, the survey crew shall be accompanied by an EOD

specialist who shall conduct visual Unexploded Ordnance (UXO)

surveys for surface ordnance prior to the survey crew entering a

suspect area, and a magnetometer survey for each intrusive

activity site to ensure that the site is anomaly free prior to

the survey crew setting monuments, driving stakes, or

establishing other points. Based on site conditions, it is

possible that an EOD escort will not be required in all areas at

all times after the initial site visit. However, such a decision

will be made jointly by the on-site Safety Officer and the CEHNC

Safety Specialist who may rescind or modify the decision at any

time.

3.8.2 All of the location survey and mapping to be provided

by this Task Order shall be conducted and/or supervised by a

Registered or Professional Land Surveyor (RLS/PLS) registered and

licensed by the State Board of Registration for Professional

Engineers and Land Surveyors in the State of Tennessee. All maps

and drawings to be provided by this SOW shall be sealed and

signed by the RLS/PLS.
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3.8.3 Control Points. All of the control points

(monuments) recovered and/or established at the site shall be

plotted at the appropriate coordinate point on a planimetric

map(s) and to be provided by the Government. Each control point

shall be identified by name or number and include the final

adjusted coordinates and the final adjusted elevations. A

tabulated list and a "description card" of all control points

established or used shall be submitted with the final engineering

report. Each description card shall show a sketch of each

monument; its location relative to reference marks, buildings,

roads, towers, etc.; a typed description telling how to locate

the monument from a well known and easily recognizable point; the

monuments name or number; and, the final adjusted coordinates and

elevations.

3.8.4 Location Surveys. Coordinates and elevations shall

be established for each soil boring, monitoring well, and the

corners of each sampling pit dug for this project. The

coordinates shall be to the closest one foot and referenced to

the Tennessee state plane coordinate system and the North

American Datum of 1983 (NAD83). Elevations to the closest 0.i

foot shall be established for the ground surface elevation for

each soil boring and to the closest one-hundredth of a foot (0.01

ft) for the survey marker in the concrete pad protecting each

well and for the top of casing of each monitoring well. These

elevations shall be referenced to the North American Vertical

Datum of 1988 (NAVD88). Keference paragraph 6.0 of the Generic

Quality Assurance Project Plan for further guidance.

3.8.5 Mapping. The location, identification, coordinates

and elevations of the monuments, soil borings, monitoring wells,

geographical investigation points, and sampling pits shall be

plotted on a reproducible (Mylar) planimetric map at a scale no
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smaller than one inch equals i00 hundred feet (i inch = 100 feet)

to show their location with reference to all the surface and

physical features within the project area.

3.8.6 Items and data to be submitted to CEHNC are as

follows:

3.8.6.1 Field

sheets, computation

Copies of all field books, layout

abstracts, and computer printouts.

suitably bound, and clearly marked

Survey.

sheets,

All of these items shall be

and identified.

3.8.6.2 A tabulated list of all control points showing the

adjusted coordinates and elevations )to the closest one-hundredth

of a foot) established and/or used for this survey.

3.8.6.3 A tabulated list of all soil borings, monitoring

wells, sampling points, and sampling pits showing their

1.0 foot and all the required

Establishment of Survey Mark"

coordinates to the closest

elevations.

3.8.6.4 A _Report of

(Description Card) on each permanent control monument established

and/or used for the survey. In addition to the name or I.D.

number of the monument, the cards should show the adjusted

coordinates and the adjusted elevations (to the closest 0.01

foot), a written description for locating the monumen_ from a

well known and easily identifiable point, and a sketch showing

how to locate the monument.

3.8.6.5 Drawings. All maps shall be drawn at a scale no

smaller than one inch = I00 feet on reproducible (Mylar)

drawings. One original copy and four blueline prints of each

final drawing shall he delivered to CEHNC.

3.9 TA_K g - P_R_nRM RTSK ASSESSMENT. The A-E shall

complete an evaluation of site risks using results from the EPA

Risk Assessment Guidance for Superfund (RAGS) (Ref 9.34). RAGS

evaluates chronic human health and ecological risk attributable

Contract DACA87-95-D-0018

Task Order Z 09/19/97 AZ-14



327 282

to exposure to chemicals released into the environment. RAGS

results defining risks resulting from chemical contamination

created by release of CWM constituents into the environment shall

be determined by the A-E.

into a combined discussion

EE/CA Report.

Results of RAGS shall be integrated

of overall site risks included in the

3.10 TASK - i0 - PREPARE EE/CA REPORT.

3.10.1 The A-E shall prepare and submit an EE/CA report

fully documenting the field work and subsequent evaluations and

recommendations made by the A-E. The EE/CA Report shall describe

the site history, briefly describe previous work conducted at

DDMT, the work conducted under this task order, and the results.

The report shall also contain the A-E's conclusions as to the

nature and extent of CWM contamination at the site, and

recommendations for future work at the site. It is the

Government's intent to pursue and to address any CWM

contamination which may be present. The site should be

sufficiently characterized to support an Engineering Evaluation/

Cost Analysis (EE/CAI. The textual portions of the report shall

be fully supported with accompanying maps, charts, and tables as

necessary to fully describe and document all work performed and

all conclusions and recommendations presented. After the site

investigation is complete and the baseline site risk is assessed,

the A-E shall identify and analyze removal alternatives. The A-E

shall evaluate the risk that the site represents to human health

and the environment. The risk evaluated shall consider chronic

health effects which could result from chemical warfare

constituents. After the site investigation is complete and the

baseline site risk is

removal alEernatives.

3.10.2 Evaluate

shall

assessed the A-E shall identify and analyze

Institutional Controls. The EE/CA report

fully evaluate institutional controls. The A-E shall
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prepare an institutional analysis to support the development of

institutional control alternative plans of action. Institutional

controls rely on the existing powers and authorities of the

agencies to protect the public at large from OE risks.Government

Instead of

plans rely

strategies

direct elimination of the

on behavior modification,

to reduce or eliminate OE

report is to document the Government

OE from the site, these

and access control

risk. The objective of this

agencies which have

jurisdiction over the OE contaminated lands and to assess their

capability and willingness to assert control which could protect

the public at large from OE hazards. Additionally this report

should document the obligation of Government to protect citizens

at large from safety hazards under tort law.

3.10.2.1 Tnstitl]_na] Data Snrv_v Forms. Basic data for

the institutional analysis will be collected on forms to be

provided by the Government. These forms may be reproduced

locally. This data will be collected by a professional Urban

Planner or equivalent through telephone and personal contacts.

This data will be safeguarded and protected from unofficial use.

3.10.2.2 Institl]ti_nal _nmmaT_s. For each institution

selected for review, the following information will be provided:

o Name of Agency

o Origin of Institution

o Basis of Authority

o Geographic Jurisdiction

o Public Safety Function

o Land Use Control Function

o Financial Capability _

o Constraints to Institutional Effectiveness (OE Safety)

3.10.2.3 Institntinn_] Analvs_s R_n_. The basic report

will follow this outline and shall be contained in the EE/CA

report as an appendix:
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o Purpose of Study

o Methodology

o Scope of Effort/Selection Criteria

o Acceptance of Joint Responsibility

o Technical Capability

o Intergovernmental Relationships

o Stability

o Funding Sources

o Recommendations

3.10.2.4 Alt_rna_ivm_ D_v_]oDment. A full range of

alternative plans to address project objectives must be developed

in the EE/CA report. Screening of alternatives will produce a

manageable set of plans which address the concerns of the

community, regulators and the DoD. Alternatives should be

distinct, feasible and fully developed. All plans that make the

draft report must be developed to the same level of detail.

Infeasible plans will be discarded during the screening process.

A minimum of five alternative plans shall be developed:

o One alternative shall emphasize the basic strategy of

access control.

o One alternative shall emphasize the basic strategy of

physical removal.

o One alternative shall emphasize the basic strategy of

behavior modificBtion.

o One alternative shall combine all strategies.

o One alternative shall be the no action.

Several alternatives that address a single strategy may be

developed if there are significant differences in plan

performance with respect to selection criteria and it is

pertinent to the decision process. Only the best of unique

strategies will be combined.

Contract PACAS_-95-D-00$B
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3.10.2.5 Tn_f_tllflm_al Cnnfrnl Altornatives. These

alternatives will be based on the opportunities to satisfy

project objectives discovered while executing institutional

analysis.

Ac_o_ c_ntrol alternatives will formulate plans based on

_DnC_DtS _%ICh a_:

o Direct intervention like fencing and other barriers

co_ined with trespass law enforcement

o Land use restrictions (zoning laws and enforcement)

o Regulatory control (permit application, review, or

approval of development plans)

o Passive measures such as dedication of property to

appropriate land uses.

Behavinr m_difim_tJ_n alternatives wil_ formulate nlans based on

concepts such as:

o Notification of real estate defect

o Notices attached to building and/or construction

permits

o Training clinics etc.

These alternatives must be completely formulated. All

management, execution, and support roles will be identified. _i

costs to all participating institutions will be estimated.

3.10.3 Recommendations. In close consultation with the

Contracting Officer, the A-E shall recormnend a preferred

alternative. This EE/CA report shall be prepared in accordance

with the guidance contained in "Guidance on Conducting Non-Time

Critical Removal Actions Under CERCLA" and the outline presented

in Table 2 of this SOW.

3.11 T;u_K 11 - PBEPARE ACTT_W _MORANDI_. The EE/CA will

be provided to the public for their review and comments. The A-E

shall evaluate any comments provided by the Contracting Officer
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_rom the public and shall incorporate them where directed by the

Contracting Officer. Afterwards, the A-E shall prepare an Action

Memorandum describing the selected alternative.

3.12 _-_. All work and services under this

paragraph shall be completed and submitted to CEHNC within 30

days after the completion of all field work.

4.0 SCHEDULE OF MEETINGS AND DELIVERABLES

Task Days after NTP

Draft Work Plan 14 Nov 97

Final Work Plan 30 Dec 97

Progress/Meeting Report 10 days after event

Mobilization 21 Jan 98

Demobilization 27 Feb 98

Status Report monthly

Telephone/Conversation Report monthly

Draft EE/CA Report 15 May 98

Draft Final EE/CA Report 15 Jun 98

Final EE/CA Report 3 Jul 98

Action Memorandum Draft 16 Jul 98

Action Memorandum Final 1 Aug 98

The overall completion date of this Task Order is 30 November
1998.

ADDRESSEE COPIES

U.S. Army Engineering and Support Center, 5
Huntsville

ATTN: CEHNC-OE-CM (Mr. C. Twing)

4820 University Square
Huntsville, AL 35805-1957
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U.5. _hrmy Engineer District, Mobile

ATTN: CESAM-pM-TA (Kurt Braun)

P.O. BOX 228B

Mobile, _%L 36628-0001

327
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Commander 2

Technical Escort Unit

ATTN: SMCTE-OP

Aberdeen Proving Grounds, MD 21010

Project Manager for Non-Stockpile 2

Chemical Materiel

ATTN: 5FIL-NSP

Aberdeen Proving Grounds, MD 21010-5401

Defense Logistics Agency 4

Defense Distribution Depot Memphis

ATTN: DDMT-DE (Mr. Glenn Kaden)

2163 Airways Blvd.

Memphis, TN 38114-5210

Defense Logistics Agency 1
ATTN: DLA-WS

Alexandria, VA 22303-6100

USEPA Region IV 2

ATTN: Mr. Dann Spariosu
i00 Alabama St. SW

Atlanta, GA 30303

Defense Distribution Region East 1

ATTN: ASCE-WF (Mr. Mike Dobbs)

Bldg. i-i, 2nd Floor

New Cu_erland, PA 17070-5001

Defense Logistics Agency 1
ATTN: MS. Karen Moran

8725 John J. Kingman Road
Suite 2533

Ft. Belvoir, VA 22060-6219

4.1 Format and Content of Engineering Report. All drawings

shall be of engineering quality with sufficient details. The
÷

report shall consist of 8 _" X ii" paper. The report covers

shall consist of durable binders and shall hold pages firmly

while allowing easy removal, addition, or replacement of pages.

A title shall identify the installation and site, the A-E, the
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dominate the title page. All
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The A-E identification shall not

data, including raw analytical and

electronic data, generated under this task order are the property

of the DoD and the Government has unlimited rights regarding its

use.

4.2 Revipw Commmnt_. The A-E shall review all comments

received through the CEHNC Project Manager and evaluate their

appropriateness based upon their merit. The A-E shall

incorporate all applicable comments and provide a written

response to each co_unent no later than 21 days after the A-E

receives the comment.

. 4.3 Idemtificat_o_ nf R_snon_ihl_ P_sonne]. Each '

submittal shall identify the specific members and title of the

subcontractor and A-E's staff which had significant input into

the report. All final submittal shall be sealed by the State of

Tennessee registered Professional Engineer-In-Charge.

4.4 P_spntat_n_. The A-E shall make presentations of

work performed according as directed by the Contracting Officer.

The presentation shall consist of a summary of the work

accomplished and will be followed by an open discussion.

4.5 . Following the presentation and

the public meeting, the A-E shall prepare and submit minutes of

the meeting within i0 working days to the Contracting Officer.

4.6 Correspondence. The A-E shall keep a record of phone

conversation and written correspondence affecting decisions

relating to the performance of this task order. A summary of the

phone conversations and copies of written correspondence shall be

to the Contracting Officer with the monthly progresssubmisted

report.

4.7 Monthly Proor_ss ReDort. The A-E shall prepare and

submit monthly progress reports describing the work performed

since the previous report, work currently underway and work

Contract DACABT-95-D-ODI8
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The report shall state whether current work is on

the work is not on schedule, the A-E shall state

what actions are taken in order to get back on schedule. The

report shall be submitted to the Contracting Officer not later

than the 10th day of each calendar month.

4.8 _,D_. All final text files generated by the

A-E under this task order shall be furnished to the Contracting

Officer in WordPerfect 6.0, IBM PC compatible format. All

drawings shall be on reproducible (Mylar) and digitized 3D design

file in Intergraph Corporation format, compatible with CEHNC

Graphics system.

5.0 S_"£ P.EQUZP.EMENTS

5.0.1 The A-E shall prepare and submit a Site-Specific

Safety and Health Plan (SSHP) to the Contracting Officer for

review and approval prior to commencement of any field work. The

SSHP shall be prepared in accordance with the requirements

specified in this section and shall comply with all federal,

state and local health and safety requirements, e.g., the

Occupational Safety and Health Administration (OSHA) requirements

(29 CFR 1910 and 1926), the U.S. Environmental Protection Agency

(USEPA) hazardous waste requirements (40 C_ 260-270), and the

U.S. /%rmy Corps of Engineers Safety and Health Requirements

Manual (EM 385-]-1) and the U.S. Army Corps of Engineers Safety

and Occupational Health Document Requirements for HTRW and OE

Activities (ER 385-i-92), dated 18 March 1994, and applicable

Army regulations. The contractor shall submit versions of this

document in accordance with the schedule provided in this SOW.

The contractor shall

necessary to address

5.0.2 The SSHP

thfs

revise and re-submit this document as

all comments and.deficiencies.

shall address the elements as described in

section. The level of detail provided shall be tailored _o
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the type of work, complexity of operations to be accomplished and

the hazards anticipated. Where a specific element is not

applicable, make negative declaration in the plan to establish

that adequate consideration was given the topic and provide a

brief justification for its omission.

5.1 Genmrg].. The SSHP shall be reviewed, approved and

implemented by a board certified or board eligible Industrial

Hygienisz with at least 2 years hazardous waste site operations

experience. Board certification or eligibility shall be

documented by written confirmation by the American Board of

Industrial Hygiene (ABIH) and submitted to the Contracting

Officer for review. A fully trained and experienced site safety

and health officer (SSHO} (a UXO Supervisor at minimum)

responsible to the A-E shall be delegated to implement the

on-site elements of the SSHP. The SSHP shall be in a form usable

by authorized U.S. Goverriment representatives and other

authorized visitors to the site during site operations.

gesn_gihilit_eR. The operational, health, and safety

responsibilities of each key person shall be provided. The

organizational structure, with lines of authority and overall

responsibilities for safety and health of the A-E and all

subcontractors shall be discussed. An organizational chart

showing the lines of authority for safety shall be provided.

Each person assigned specific safety and health responsibilities

shall be identified and his/her qualifications and experience

documented by a resume in the SSHP.

5.3 Si_ De_cr_ntJnn and Cnn_aminatinn Char_cteriz_tic, H.

Provide a description of the site based on results of previous

studies, site history and prior site uses and activities.

Describe the location topography and approximate site of the

site, the on-site job tasks to be performed and the duration of
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planned activities. Compile a s1_mmary of hazardous substances

and safety and health hazards likely to be encountered on site.

Include ordnance and chemical/biological names, concentration

ranges, media in which found, locations on-site and estimated

quantities/volumes to be impacted by site work. The site

291

descriptions shall be based on results of previous studies, and

the history of prior site uses and activities conducted under

Task 1 of _his Scope of Work.

5.4 M_a_ A_m_nt _n_ Ri_ An_Iv_i_. In the SSHP, the

A-E shall provide a complete description of the work to be

performed at each site. The A-E shall identify the chemical,

physical, safety and biological hazards that may be encountered

for each task and/or site operation to be performed. Each

task/operation is to be discussed separately. Routes and sources

of exposure for chemical hazards anticipated on-site along with

chemical/biological names, concentration ranges, media in which

found, locations on-site, estimated quantities/volumes, and the

applicable regulatory standards (PELs) and recommended protective

exposure levels CTLVs) shall be provided. Action levels shall be

specified and 9ustified for implementation of engineering

controls/and or work practice controls, for emergency evacuation

of on-site personnel, and for the prevention and/or minimization

of public exposure to hazards created by on-site activities.

5.5 Accident Prevention. The SSHP may serve as the

Accident Prevention plan provided it addresses all content

requirements of both 29 CFR 1910.120 and F_M 385-1-1, Appendix A.

1%11 Accident Prevention Plan elements required by EM 385-i-1, hut

not specifically covered by these elements, shall be addressed in

this section of the SSHP. Daily safety and health inspections

shall be conducted to determine if site operations are conducted

in accordance with the approved plans and contract requirements.
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5.6

hours of initial off-site health and safety training

for non-exposed on-site personnel) which is relevant

waste site activities, plus three days of supervised

experience (one day for non-exposed personnel), in compliance

with 29 CFR 1910.120(e) . In addition, site-specific,

supervisory, refresher and visitor training and training in

accordance with the aforementioned regulation and training in

accordance with DA PAM 385-61 shall be addressed. The content,

duration and frequency of all training shall be described. The

contractor shall provide written certification that the required

_raining has been received by the contractor's affected personnel

to the Contracting Officer prior to engaging in on-site

activities.

5.7 Personal Protective Equipment. A written Personal

Protective Equipment (PPE) Program shall be provided in the SSHP.

The program shall address all the elements of 29 CFR 1910.120

(g) (5), 29 CFR 1910.132, and 29 CFR 1910.134. Minimum levels of

protection necessary for each task/operation to be performed at

each site based on probable site conditions, potential

occupational exposure (including heat and cold stress) and the

hazard assessment/risk analysis required above. Include specific

types and materials for protective clothing and respiratory

protection. Establish and justify upgrade/downgrade criteria

based upon the action levels established. AS a minimum and as

appropriate the following emergency and first aid equipment shall

be immediately available for on-site use: (i) First aid

equipment and supplies approved .by the consulting physician; (2)

Emergency eye washes/showers which comply with ANSI Z-358..i; (3)

Emergency use respirators (worst case appropriate); (4) Spill

control materials and equipment and (5) Fire extinguishers

(specify type, size, and locations).

T_m_n_ng_ All general site workers shall receive 40

(24 hours

to hazardous

field
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5.B M_Hiral Surv_i}lanc_. All personnel performing on-site

activities shall participate in an ongoing medical surveillance

program meeting the requirements of 29 CFR 1910.120, ANSI Z-88.2

and DA Pam 40-173, as applicable. The medical examination

protocols and results shall be overseen by a licensed physician

who is certified in Occupational Medicine by the ;_merican Board

of Preventive Medicine, or who by necessary training and

experience is board eligible. Minimum specific exam content and

frequency based on probable site conditions, potential

occupational exposures and required protective equipmen_ shall be

specified. A written medical opinion from the examining

physician as to fitness to perform the required work shall be

made available to the CO upon request for any si_e employee.

5.9 Envirnnm_nt_] a_d Personal Monitoring. Where it has

been determined that there may be employee exposures to and/or

off site migration potentials of hazardous airborne

concentrations of hazardous substances, appropriate direct

reading (real-time) air monitoring and integrated (time weighted

average) air sampling shall be conducted in accordance with

applicable federal, state and local requirements. Both air

monitoring and air sampling must accurately represent

concentration of air contaminants encountered on and leaving the

site. The types and frequency of monltoring/sampling to be

performed shall be specified for on-site and perimeter, where

applicable. Where perimeter monitoring is not deemed necessary,

provide suitable justification for its exclusion. When

applicable, NIOSH and/or EPA sampling and analytical methods

shall be used. Personal samples z where necessary, shall be

analyzed by laboratories successfully participation in and

meeting the requirements of the American Industrial Hygiene

Association's (AIHA) Proficiency Analytical Testing (PAT)or

laboratory Accreditation Program. Include, as appropriate,
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real-time (direct-read) monitoring and integrated Time Weighted

Average (TWA) sampling for specific contaminants of concern,

meteorological, noise and radiation monitoring shall be conducted

as needed depending upon the site hazard assessment. All

monitoring and sampling protocol shall be specified to include

instrumentation to be used and calibration of instruments. All

monitoring results shall be compared to action levels to

determine the need for corrective actions. CWM monitoring shall

use CBDCOM protocols. Action levels will be in accordance with

AR 385-61 and DA PAM 385-61. The A-E shall coordinate with

CBDCOM through CEHNC.

5.10 Heat/Ce}d _tr_ _nni_orin_ Heat and cold stress

monitoring protocols, as appropriate, shall be described in

detail. Work/rest schedules shall be determined based upon

ambient temperature, humidity, wind speed (wind chill), solar

radiation intensity, duration and intensity of work and

protective equipment ensembles. Minimum required physiological

monitoring protocols which will affect work schedules shall be

developed. In cases where impervious clothing is worn the

NIOSH/OSHA/USCG/EPA "Occupational Safety and Health Guidance

Manual for Hazardous Waste Site Activities" protocol for

prevention of heat stress shall be followed and heat stress

monitoring shall commence at temperatures of 70 degrees

Fahrenheit and above. Where impervious clothing is not worn,

ACGIH heat stress standard

monitoring to help prevent

cold stress standard shall

minimum.

5.11 _. The A-E

measures which include site maps,

the

(TLV) shall be used. For cold stress

frostbite and hypothermia, the ACGIH

be referenced and followed, as a

shall describe site control

the work zone delineation and
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access points,

access controls and

procedural).

5.12 Personnel _d V_l_m_nt Dpcnnt_min_ti_n. The A-E

shall develop and specify decontamination procedures in

accordance with 29 CFR 1910.120, AR 385-61 and DA PAM 385-61 for

personnel, personal protective equipment, monitoring instrumenfs,

sampling equipment, and heavy equipment. Decontamination

procedures shall address specific measures to ensure that

contamination is confined to the work site. Necessary facilities

and their locations, detailed standard operating procedures,

frequencies, supplies and materials to accomplish decontamination

of site personnel and to determine adequacy of equipment

decontamination shall be discussed.

3.13 Emergency Response and Contingency Procedures (On-site

and Off-site). An Emergency Response Plan as required by 29 CFR

1910.120 and DA PAM 50-6 shall be developed and implemented. AS

a minimum it shall address the following elements: (i) Pro-

emergency planning and procedures for reporting incidents to

appropriate government agencies for potential chemical exposure,

personal injuries, fire/explosions, environmental spills and

releases, discovery of radioactive materials; (2) Personnel

roles, lines of authority, communications; (3) Posted

instructions and list of emergency contacts: physician, nearby

notified medical facility, fire and police departments, ambulance

service, state/local/federal environmental agencies, CIH, and

Contracting Officer; (4) Emergency recognition and prevention;

(5) Site topography, layout and prevailing weather conditions;

(6} Criteria and procedures for site evacuation (emergency

alerting procedures/employee alarm system, emergency PPE and

equipment, safe distance, place of refuge, evacuation routes,

site security and control; {7} specific procedures for

the on/off site communication system, general site

security procedures (physical and



327 296

decontamination and medical treatment of injured personnel; (B)

Route maps to nearest pre-notified medical facility; (9)

Criteria for initiating community alert program, contacts and

responsibilities; and (10) Critique of emergency responses and

follow-up. Material Safety Data Sheets (MSDS) for each hazardous

substances anticipated to be encountered on site shall be made

accessible to site personnel at all times and shall be submitted

in an appendix to the SSHP.

5.14 _r_n_inn nn_ratino Pr_dllr_. _n_i_rim_ Cn_rnl_

and Wnr_ Pr_c_i_p_. The A-E shall develop Standing Operating

Procedures to protect field personnel, prevent accidents,

minimize hazards and to take action to correct hazards where

necessary. Site rules and prohibitions for safe work practices

shall be discussed and shall include such topics as use of the

buddy system, smoking restrictions, material handling procedures,

confined space entry, excavation safety, physiological and

meteorological monitoring for heat/cold stress, illumination,

sanitation, and daily safety inspections, etc. This list of

topics is not intended to be all inclusive.

5.15 Ln_. Rppnr_s _n_ Record K_in_. Record keeping

procedures for training logs, daily safety inspection logs,

employee/visitor registers, medical surveillance records and

certifications, air monitoring results and personal exposure

records shall be specified. All personnel exposure and medical

monitoring records shall be maintained in accordance with

applicable OSHA standards, CFR 1904, 1910 and 1926. The A-E

shall develop, retain and submit training logs, daily safety

inspection logs as part of the d@ily QC Reports, employee/visitor

registration and medical opinions/certifications as part "of the

final contract file. All recordable accidents�injuries�

illnesses shall be reported to the CO immediately. A completed
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within two working days in accordance with AR 385-40 and USACE

Supplement 1 to that regulation.

5.16 ExDln_ve Ordmmn_p. The facility is a military

installation. If known or potential ordnance, explosives, or

chemical warfare materials contamination are discovered at any

time during operations at the site, the A-E shall mark the

location, immediately stop operations in the affected area,

proceed upwind, and notify the COE on-site Safety specialist or

CEHNC safety office. If not available, the Contracting Officer

shall be notified. The A-E shall have on-site capability to

evaluate any OE encountered. Suspect'CWM filled OE shall

i_mediately become the responsibility of the on site TEU/ERDEC

team acting as the initial response force. It is the express

intention of the Government that the A-E is not to drill,

excavate, or otherwise physically disturb the subsurface directly

where ordnance, chemical agent or explosives may reasonably be

suspected to be encountered. The A-E's SSHP shall specifically

include the topics addressed in this paragraph.

6.0 CHEMICJ_L DATAAND I_BORATORY P_QUIRE_NTS

6.1 Oua1_tv Assurance ProSmct Plan (OAPP). The A-E shall

prepare the QAgP. The QAPP shall describe the sampling and

analyses, quality assurance and

equipment, evaluations, reports

the work specified in this SOW.

quality control methods,

and procedures as required for

The plan shall describe field

and laboratory procedures. The plan shall clearly describe how

the A-E shall ensure that sample integrity and chain of custody

of all samples are not compromised prior to delivery to the

laboratory, and should describe the procedures which will be used

to document and report precision, accuracy and completeness of

data results. The plan shall be a brief and concise description
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of the field and laboratory work required. Previously prepared

work plans for similar type of work shall be utilized as much as

possible in the preparation of the plan. The data quality and

quality control applies to both the field and laboratory efforts.

Results of the field and laboratory controls shall be evaluated

and placed in the analytical data submittal, and the draft and

final Engineering Reports. The A-E shall provide the laboratory

QA/QC plan as an appendix to the QAPP. The plan shall address

each requirement as identified in ER ll10-1-263.{Eeference 9.8)

6.2 T,abnr_tnrv O11_lif_atinns. The analytical laboratory

utilized by the A-E for analysis must be validated or certified

by the Corps of Engineers' Missouri River Division (CFh4RD) and

ERDEC and must have the capability to perform the analytical

methods required by this SOW. The laboratory shall be an EPA

contract lab or be familiar with the Contract Laboratory Program

(CLP) requirements and can perform CLP work.

6.3 Da_a Rppnrt_n_ _,,_r_m_nt_. The A-E shall provide the

following data reporting elements: sample ID, sample receipt,

organic and inorganic reporting, internal quality control

reporting (lab blanks, surrogate spike samples, lab duplicates

or matrix spikes) and field duplicates and blanks. Data shall

be provided in accordance with USACE requirements and USEPA

requirements. These data shall be included in the raw data

submittal as well as in electronic form in the engineering

reports. The A-E laboratory must hold and make available all

project raw data for a period of five years after completion of

this contract. The.A-E must validate all the data. Complete

data validation shall be performed on 10% of the sample analysis

packages.

6.3.1 Minimum Raw Data Reporting Requirements:

6.3.1.1 Sample IDs. The A-E shall prepare a tabular

presentation which matches contract laboratory sample IDs to QC
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laboratory sample IDs. This table shall identify all Field

Duplicates and Field Blanks (including rinsates and trip blanks)

as such. This table shall also match all rinsates with their

corresponding field samples as well as matching each trip blank

with the samples that accompanied it during shipment.

6.3.1.2 Sample Receipt. The contractor shall complete and

report a "Cooler Receipt Form" for all shipments for purposes of

noting problems in sample packaging, chain-of-custody, and sample

preservation. Am example form is available

6.3.1.3 General Organic and Inorganic

analytical method run, the A-E shall report

from CEMRD-ED-GL.

Reporting. For each

all analytes for each

specified in

higher rates

Objectives):

sample as a detected concentration or as less than the specific

limits of quantitation. Generally, all samples with out-of-

control spike recoveries being attributed on matrix interferences

shall be designated as such. All soil/sediment and solid waste

samples shall be reported on a dry-weight basis with percent

moisture also reported. The A-E shall also report dilution

factors for each sample as well as the date of extraction (if

applicable) and date of ana'lysis.

6.3.1.4 Internal Quality Control Reporting (at a minimum,

in_ernal quality control samples shall be analyzed at rates

the specific methods or as specified in the SOW if

are required to meet project specific Data Quality

6.3.1.4.1 Laboratory Blanks (Method Blanks and Instrument

Blanks). All analytes shall be reported for each laboratory

blank. All non-blank sample results shall be designated as

corresponding to a particular laboratory blank in terms of

analytical batch processing.

6.3.1.4.2 Surrogate Spike Samples.. Surrogate Spike

Recoveries shall be reported with all organic method reports

where appropriate (i.e. when the method requires surrogate
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spikes). The report shall also specify the control limits for

surrogate spike results as well as the spiking concentration.

Any out-of-control recoveries (as defined in the specified

method) shall result in the sample being rerun (both sets of data

are to be reported) or data being flagged.

6.3.1.4.3 Matrix Spike Samples. Matrix Spike Recoveries

shall be reported for all organic and inorganic analyses. All

general sample results shall be designated as corresponding to a

particular matrix spike sample. The report shall indicate what

field sample was spiked even if it was not a Corps of Engineers

project sample. The report shall also specify the control limits

for matrix spike results for each method for each matrix.

6.3.1.4.4 Laboratory Duplicates and/or Matrix Spike

Duplicate Pairs. Relative Percent Difference shall be reported

for all duplicate pairs as well as analyte/matrix specific

control limits.

6.3.1.4,5 When run for internal quality control, Laboratory

Control Standard's [LCS) results shall be reported with the

corresponding field sample data. Control limits for LCSs shall

also be specified.

6.3.1.5 Field Duplicates and Field Blanks, These samples

shall be identified as such by the A-E and reported as any other

field sample. Relative Percent Differences shall be reported for

all field duplicate pairs.

6.4 Data _11_lity. The A-E shall

level that is compatible with an RI/FS

provide a data quality

study. The data quality

musz be sufficient to be utilized in the DDMT site wide RI/FS,

Risk Assessment, and Remedial Action Plans that will be prepared

by the US _/my Corps Of Engineers. The A-E shall provide quality

control of the various analytical tasks performed.
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7.0 SOIL BORING AND MONITORING WELL INST_II-_TION REQUIREMENTS

7.1 General R_1]ir_mpnts. All borings and well

installations shall be performed in accordance with Chapter 5 of

the DDMT Generic QAPP. All borings and well installations shall

be overseen by a qualified geologist or geotechnical engineer.

Boring logs shall be prepared on 8 _ by ii inch sheets,

identifying the boring or well number, the location,

stratigraphy, soil type according to the Unified Soil

Classification System (A_TM D 2487], sampling locations, date

begun, date finished, depth to groundwater (both at first

encounter and after it has stabilized), or bed rock , elevation

of the ground surface at the top of hole (if available), type of

drilling equipment and sampling tools, and name of the driller

and of the logger. A separate well construction log shall be

prepared for each well showing details of the well construction,

including screened interval, materials used for casing, screen,

sand pack, seal, and grout, dates of starting and completion, and

name of the driller and the logger. The A-E shall obtain all

necessary permits for boring and well construction. Geologic

logs shall be faxed to CEHNC no later than 0800 hrs, central

standard time, on the day after the completion of the subsurface

sampling event.

7.2 _. Soil boring methods shall be chosen to

minimize the quantity of IDW. The sampling objectives are to

obtain representative analytical samples of each soil layer,

minimize cross-contamination between layers, and provide an

understanding of site stratigraphy. Detailed geotechnical ,

analysis of soil samples is not required. The specific methods_--__

and equipment to be used shall be described in the Work Plan for

Government approval. After borings are complete and they are not

to be converted into monitoring wells, they shall be abandoned by

grouting from the bottom to the top of the boring with Portland
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cement grout. If allowed by state requirements, 3% by weight of

bentonite powder shall be mixed with the cement used for mixing

grout.

7.3 MQRitnring W_]]_. Monitoring wells shall be installed

to evaluate the groundwater levels across each site and allow for

periodic sampling for chemical analysis. Well depths shall be

selected and construction details shall be such as to minimize

the potential for cross contamination between different aquifer

zones. Drilling fluid shall not be used without express

permission of the Government, and only formation water shall be

used if the use of drilling fluid is necessary. Soil samples

shall be obtained from the target screened interval and analyzed

for Atterberg limits (ASTM D 4318), grain size (ASTM C 136), and

soil type {_STM D 2487). The well riser shall consist of new

threaded, flush joint, polyvinyl chloride (PVC) pipe with a

nominal two (2) inch diameter, unless otherwise specified by the

CO. The well screen shall be constructed of PVC material similar

to the well riser. The sand pack gradation and screen slot size

shall be chosen to suit the gradation of the in situ soils and

minimize migration of fines into the well. Ii_mediately above the

sand pack, a five (5) foot layer of bentonite pellets shall be

tamped in place around the casing. The remainder of the borehole

annulus shall be filled with Portland cement grout, placed from

bottom to top. If allowed by state requirements, 3% by weight of

bentonite powder shall be mixed with the cement used for mixing

grout. After the grout has cured for a minimum period of 48

hours, the well shall be developed by pumping and/or surging

until the well water has clarified and water temperature, pH,

specific conductivity, and other parameters have stabilized. Any

well to be abandoned for any reason shall be grouted from the

bottom to the top with Portland cement grout, and the casing cut

off two (2) feet below ground surface.
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7.4 Gr_11ndwa_r _mplina. Prior to collection of

groundwater samples, the well shall be purged by removal of at

least five well volumes and allowed to recover. If the well does

not recover quickly enough to allow the removal of five well

volumes, the well shall be bailed or pumped dry and allowed to

recover.

8.0 PUBLIC AgFAIRS

The A-E shall not publicly disclose any data generated or

reviewed under this contract. The A-E shall refer all requests

for information concerning the site condition to the CEHNC

Project Manager. Reports and data generated under this task

order are the property of the Department of Defense and

distribution to any other sources by the A-E, 11nless authorized

by the Contracting Officer, is prohibited.
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RT, _ 30 August 1991 w/changes.

9.31 AR 50-6, "Chemical Surety," i February 1995.

9.32 "Personnel and Work Standards for Ordnance Responses,"

U.S. Army Corps of Engineers Ordnance and Explosives Center of

Expertise, 8 August 1996.

9.33 ETL 385-1-2, "Generic Scope of Work for Ordnance

Avoidance," August 1996.

9.34 "Risk Assessment Guidance for Superfund (RAGS)," Vols

I and II, US Environmental Protection Agency (EPA) . 1989b.

9.35 "_-rchives Search Report Findings, Defense Depot

Memphis, Tennessee," USACOE, St Louis District. January 1995.

9.36 _hrchives Search Report Conclusions and

Recommendations, Defense Depot Memphis, Tennessee," USACOE,

Louis, District. January 1995.

St.

Contract D_B7-95-D-0018

Task Ozder Z 09/19/97 AZ-38
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9.37 "Defense Depot Memphis, Final Operable Unit One

Sampling Plan," U.S. Army Corps of Engineers, Huntsville

Engineering and Support Center, September 1995.

Field

9.38 "Defense Depot Memphis Tennessee Generic Remedial

Investigation/Feasibility Study Work Plan," CH2M-HilI, Inc.,

March 1995.

9.39 "Defense Depot Memphis Tennessee Operable Unit 1

Remedial Investigation�Feasibility Study Field Sampling Plan,"

CH2M-HilI, Inc., March 1995.

9.40 "Defense Depot Memphis Tennessee Generic Screening

Sites Field Sampling Plan," CH2M-Hill, Inc., March 1995.

9.41 "Electromagnetic and Magnetic Surveys at Dunn Field,

Defense Depot Memphis Tennessee," Technical Report GL-94-8,

Waterways Experiment Station, March 1995.

9.42 "Defense Depot Memphis Tennessee RI/FS Quality

Assurance Project Plan," CH2M-HilI, Inc., March 1995.

9.43 "US Army Base Realignment and Closure 95 Program.

Sampling and .Analysis Recommendations, Defense Depot Memphis

Tennessee," Woodward Clyde, June 1996.

9.44 "Defense Depot Memphis Tennessee Generic Quality

Assurance Froject Plan," CH2M-HilI, Inc., August 1995.

+÷ Additional References may be incorporated and will be

finalized at the completion of negotiations.

ContEnct DACA@7-95-D-0DI@

Task Order Z 09/19/9g AZ-39
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Total
Funded

Co_

$ 69,520

Negotiated
F.atim=md Total

Reimbursable Negot_=t_l Negotiated
Description Costs Fixed=Fee Costs

Task I - Prepare Work
plan $ 65.652 $3.868 $ 69.520

Task2 -perform Site

C]taracterizadon

Task 3 - Leu_r Reports

Task4 -IDW Disposal

Task 5 - Meetings and
Fublic Involvement

Task 6-Record and

:SubmitVideo Taps

Task 7 -Project

Management

Task 8 - Location

Surveys and Mapping

i ?ask9 - Perform Risk
rAssessment

$158.55!

$ 5,194

$ 4.512

$ 27.464

$ 1,278

$ 32.489

$ 8.575

$ 39,048

$6,232

$ 312

$ 27O

$1.648

$ 77

$I ,949

$ 341

$2,343

$164.783

$ 5.506

$ 4,782

$ 29.112

$ 1.355

$ 34,438

$ 8,916

$ 41,391

Task 10 - Prepare

EE/CA Report $ 66,751 $4005 $ 70,756

Task 11 - Prepare

Action Memorandum $11,127 $ 668 $11.795

Task 12-Schedule .$ 43- $ -0-

$21,713TOTAL $420,_I

$ -0-

$442,354

Funded

Esdm=md Funded

Reimbursable Fixed-
Co_ Fee

$ 65,652 $3.868

$158.551 $6,232

$ 5.194 $ 312

$ 4.512 $ 270

$ 27.464 $1.648

$ 1,278 $ 77

$ 32.489 $1.949

$ 8.575 $ 341

$ 39.048 $ 2.343

$ 66,751 $ 4.005

$ 11,127 $ 668

$ -0- $-0-

$420,641 $21.713

$164.783

$ 5,506

$ 4.782

$ 29.112

$ 1.355

$ 34,438

$ 8,916

$ 41.391

$ 70.756

$ I 1.795

$ -4)-

$442,354

AZ-.40
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0 INTRODUCTION. This document presents a monitoring plan for the U.S. Army Corps of

ngineers remediation efforts at the Defense Depot, Memphis, Tennessee (DDMT). The purpose of

is plan is to illustrate the strategy used by U. S. Army Corps of Enginners to monitor the airborne

concentrations of recovered chemical warfare materiel during operations at the DDMT.

1.1 Purpose. This plan establishes the policies, objectives, procedures, and responsibilities for the

execution of a monitoring program at DDMT, This plan describes the rationale for monitoring

strategies for area and personal air monitoring and choice of monitoring equipment.

1.2 Scope. This monitoring plan applies to all facilities and operations within the DDMT

involving air sampling and the head space screening of and and surface water containing suspected

recovered chemical warfare material (RCWM).

1.3 Objectives. The objectives of this plan are?

A. To illustrate the monitoring method used for each s:ospent RCWM operation performed

at the DDMT.

B. To assure that all operations are monitored to ensure worker and pubfic safety and health

are maintained.

2.0 RESPONSIBILITIES

mical and Biological Defense Command (CBDCOM) will:

Maintain control over all monitoring data generated during thia project.

Provide guidance on monitoring operations conducted on-aite.

Conduct on-site analysis and confirmation for alr samples and headspace samples collected

from soll and surface water samples.

Provide equipment and trained and certified personnel to operate MINICAMS IAW

Monitoring Branch IOP#16, Operation and Maintenance Procedures for MINICAMS Mounted in

Mobde Vehicles, which is included as an appendix to this plan and maintain certification data as

pan of the Monitoring Branch 40-year data base.

Provide trained and certified personnel to set-up, and calibrate monitoring equipment and

collect monitoring samples for persona[ and historical monitoring and historical monitoring stations

IAW Monitoring Branch lOP MT-10 Site Monitoring Procedures Using DAAMS, which is

included as an appendix to this plan and maintain certification data as part of the Monitoring Branch

40-year database.

Conduct all monitoring operations in accordance with the ERDEC's Monitoring Branch's

Quality Control Plan.

Calibrate, challenge, md operate MINICAMS and/or Real Tima Analytical Platform

(RTAP) for real time analysis support during remediation operations during this project IAW



327 312

Monitoring Branch IOP#10 Site Monitoring Procedures Using DAAMS Tubes nnd the Real Time

1lea1 Platform (RTAP), which is incinded as an appendix to this plan and maintain

ation data as part of the Monitoring Branch 40-year database.

Perform air-monitoring procedures as outlined in the Scope of Work.

Maintain all sampling records.

3.0 IVlONITORING

The intent of airborne monitoring is to indicate to workers when a hazardous atmosphere is

present and to maintain a record of employee exposure to airborne RCWM, thus ensuring the safety

of the operators, the environmenL and the surrounding communities. The choice of monitoring

equipment is based on the type of monitoring to'be performed and the types of agent involved. The
location of monitors or sample pans is based on the operation, the airflow in tb.e area, and the

location of the source of agents.

LN TBE EVENT OF A POSITIVE RESPONSE TO AGENT, IN EXCESS OF l

"I%VA/AEL FROM AIR MONITORING A_ND/OR SOLID SORBENT ANALYSIS, ERDEC

MONITORING BI_kNCB PERSONNEL WILL IM_IEDIATELY NOTIFY TRE ON-SITE

SAFETY OFFICER

3.1 Terms.

Exposure Limit (AEL). The AEL is the maximum allowable concentration m the air for

occupational and general population exposures of any particular substance.

Personal Air Monitoring. Personal air monitoring is a method of sampling worker exposure to

contaminants used in the work place. It evaluates potential exposure of the individual worker(s) at

the work site. For RCWlvl operations, a sampling train is attached to the worker. The train consists

of two or four Depot Area Air Monitoring System (I)AAMS) tubes, which ate connected to a dual-

port sampler. The dual port sampler is attached by Tygon or Teflon tubing to a personal air pump.
The train is calibrated to a specified air flow rate (liters per minute, LPM) The DAAMS tubes are

placed in the worker's breathing zone (30 centimeters of the worker's oral-nasal region).

Depot Area Air Monitoring System (DAAMS). DA.AIMS is a portable air-sampling unit, which is
designed to draw a controlled volume of air through a glass tube filled with a collection material

(forexample Tennx GC). As the air is passed through the solid sorbent tube, agent is collected on a

sorbent bed. After sampling for the predetermined period of time and flow rate, the tube is removed

from the vacuum line. The tube is transferred to the RTAP or MEAP where it is analyzed

(approximately one hour process time) or sent to the ERDEC Monitoring Branch laboratory. The

purpose of the analysis is to determine the presence, type, Bad quantity of agent collected in the

sampling tubes. This technique will sample down to the AEL (HD _- 0.003 mg/m3 and L -- 0.003

m_m3) and provides low-level detection capability for liD Bad L.

low Log. A record of the flow measurements taken during the set up of monitoring stations.

General Area Monitoring. General area monitoring provides an early warning to personnel that
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there is a problem and that action must be taken. The monitoring device or sampling port is placed

strategic locations in the work area where there is a potential for encountering agent vapors. The
)le locations are determined based on such factors as the agent involved, the airflow patterns in

the area, the operation(s) being performed, and the location of the source of the potential release.

Immediately Dangerous to Life and Health ODLH). The IDLH is a condition posing an

immediate threat to life, health or a severe exposure to contamination likely to have adverse effects

on health This condition includes atmospheres where oxygen content by volume is less than 16

percent.

Internal Operating Pr0eedures (lOP). Previously approved written monitoring and analysis

procedures used by the CBDCOM at remediation sites.

Low-level Alarm. Low-level alarm is a device used in conjunction with a lnw-level monitor or

detector, which produces an audible sound and flashing fight when the appropriate concemration

above the AEL is detected.

Low-level Detectors. Low-level detectors are those detection devices that can provide detection

capability and/or alarm for concentrations of 0.003 reg./m3 for Mustard (H) and Lewisite (L).

Examples include DAAMS and the instrumentation used in the RTAP and MINICAMS.

Miniature Chemical Agent Monitoring System (MII'_qCA_IS). MINICAMS is an automatic air

monitoring system that collects compounds on a solid sorhent trap, thermally desorbs them into a

Qpillary gas chromatography column for separation, detects the compounds with a flame-

otometric detector or Halogen Specific Detector. It is a lightweight, portable, low-level monitor

designed to respond in less than five minutes with alarm capability.

Personnel Roster. The personnel record is a record of the people on-site during the conduct of

operations at DDMT Sites.

QL, A Quality Laboratory sample is a quality control sample that has been spiked with a solution

of an analyzed dilute chemical agent in the laboratory hut which has not been aspirated at a

sampling site.

QP. A QuaUty Plant sample is a quality control sample that has been spiked with a solution of an

analyzed dilute chemical agent and exposed to the sampling environment.

Real Time Analysis Platform 0RTAP). The RTAP provides an automatic continuous
environmental monitoring system that collects compounds on a solid sorhant trap, thermally desorbs "

them into a capillary gas chromatography column, and detects the compounds with a Halogen

Specific Detector (XDS), simultaneous phosphorous and sulfur, dual headed flame photometric

detector (FPD), or an electron Capture Detector (ECD). The RTAP is a self-comained mobile

platform that can be moved from site to site. It is a mobile, low level monitor designed to respond in

less than 10 minutes with alarm capability.

Ocratch Log. Contains all pertinent information short of analytical results. Also used as tracking

evice for samples and chain of custody.
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Standing' Operating Procedures (SOP). Previously approved written monltudng and analysis

mlm_cedu_es used by the ERDEC Monitoring Branch. These procedures were developed for a

q_0oratory operation and only portions of the SOPs apply to field operations.

Time Weighted Average ('I3NA). TWA is the employee's average airborne exposure in any eight-

hour work shift of a forty-hour work-week, winch shall not be exceeded.

3X (XXX). XXX indicates that the item has been surfaced decontaminated by approved procedures,

bagged or contained, and that appropriate tests or monitoring have verified that vapor
concentrations above the AEL or TWA limits for the specific agent(s) do not exist. Does not apply

to a decontaminated liquid, detoxified liquid, a neutraleot, or a gas. Some items may be released

from Government control flail Federal, State and local provisions have been met.

3.2 Types of Monitoring for DDMT.

Real Time. "CBDCOM will conduct real time monitoring at DDMT in support of remedintion

efforts as needed All work a_eas will be monitored in real rimewith MIN'ICAMS and/or RTAP as

dictated by the work scenarios, primary monitoring will be provided by a vehicle equipped with

MINICAMS configured to monitor for Mustard and Lewisite.

Confirmation/Historical. I-fistodcal monitoring will be achieved through both personal and

general area monitoring using DAAMS tubes. The DAPdvlfi samples will not be used to
immediately warn of hazardous conditions, but they will be used to document conditions over time

d to confirm the results of the real time monitors. The DAAMS samples for Mustard and Lewisite

analyzed either at an EP-.DEC laboratory or the R.TAP that will.be on site.

Soil and Water Sample Headspace Monitoring and Verification. This monitoring will be

completed through the use of DAAMS tubes and/or MINICAMS for Mustard and Lewisite on

suspect soil surrounding a potential RCWM contaminated item.

Personal Monitoring. At this time is not expected that breathing zone monilodzag will be needed.

If the need to monitoring worker's breathing zones, the monitoring will be performed as listed

below

I. Exclusion Zone, if required. This monitoring will be required for every individual crossing

into the exclusion zone. DAAMS tubes for Mustard and Lewisite will be collected.

2. Work Area. This monitoring will be required for 33 percent of individuals crossing into the

work area. DAAMS tubes for Mustard and Lewisite will be collected.

Quality control over analysis is maintained and verification testing is performed according to the •

Monitoring Branch Quality Control plan or the off-site laboratory's Quality Control Plan.

Damaged sample containers, sample-labeling discrepancies will be noted on the COC form. The

laboratory, will contact the Project Manager ira problem develops for resolution.

MonitoringProcedures/Analysis. Upon receipt of the DAAMS sample tubes and signing of

the proper chaln-of-custody sheets, the DA.AMS tubes will be dried, heated and purged with
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Nitrogen on a Dynatherm ACEM 900 thermal description unit and analyzed on a Hewlett-Packard
GC with a dual flame photometric detector. The MTN'ICAMS will be calibrated per

_MS lOP # MT-16. ERDEC will maintain control over all resuks and data generated from

the analyses. A matrix of monitoring procedures is attached as page 7.

Real Time. l(eal time air monitoring will be accomplished by using the MTN'ICAMS and RTAP

set to alarm at 80 percent of TWA hazard level for H and L the M1N1CAMS/RTAP system will

provide early, rapid warning of airborne exposure hazards at the excavation point.

The MTN1CAMS/KTAP can detect HI), and L at either IDLH (immediately dangerous to life and

health) or TWA (time weighted average) levels. The system consists of a monitor (sample

collection, analysis, detection, and alarm equipment), vacuum pump, heated sample transfer lines,

compressed gases, and computer. In the sampling cycle, a vacuum pump draws air into the
MINICAMS/RTAP system through a heated sample transfer line to prevent any chemical material

transported in the lines from condensing out on the walls of the transfer line. The air sample is

drawn through an automated gas chromatograph that first collects agent on a solid sorbent and then

thermally desorbs the agent into a separation column for anniysis_ A XSD or ECD, which responds

to Chlorine containing compounds, or an FPD, which responds to Sulfur and Phosphorous

containing compounds, detects the components eluting from the column. A direct readout, in units

of the hazard level, is provided. A permanent trace of the chromatogram is stored in the computer.

If RCWM is detected at the hazard level preprogrammed by the operator, the MINICAMS/RTAP

system alarm will activate and the workers will take immediate actions. The MINICAMS/RTAP

does not sample continuously because sampling is stopped during the thermal-desorption step.

M]NICAMS/R.TAP unit shall be checked daily to determine if calibration is required.

Appropriate action shall be taken to correct any malfunctions found. After completion of the
instrument observation, an agent challenge shall be made to verify that the MIN1CAMS/P.TAP

performance is acceptable and to see whether calibration is necessary. An aliquot of a Quality
Control (QC) standard solution of the agent of interest is injected. The concentration of the standard

solution shall be such that the injection contains 1.0 +/- 10% TWA or IDLH of the agent, depending

on the hazard level the MINICAMS/RTAP is programmed to detect. If the MINICAMS/RTAP

response is within 25% of the challenge level, it is not necessary to calibrate the MINICAMS/RTAP

unit. If the response is not within 25% of the actual challenge level, the unit shall be challenged

again [fit fails a second challenge, it shall be recalibrated.

The MINICAMS/KTAP unit shall be calibrated lAW the instmctinns given in the appropriate

Monitoring Branch lOPs. After the calibration has been completed, an injection cen¢alnlng I TWA

of the agent shall be made. If the MIN1CAMS response is between .75 and 1.25 TWA, the

calibration is considered satisfactory.
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O _4I_ICAMS/RTAP DAAMS DAAMS OpFTIR

(Perimeter) (Personnel) (Perimeter)

Locations 1 - PDS - upwind; up to 3 ]12 persons inside the Upwind
2 - Work site downwind hot llne background;

2 - Extra downwind
continuous

Frequency Continuous Up to 8 hours Up to 8 hours 5 minute Averages

Analysis Approx. 10 minutes HI) - 10 rain HI) - 10 rain HD - Instantaneous
Time L - 30rain L - 30rain L -Instantaneous

1- OP-FTllZ

# People 1 RTAP Operator Operator1-2 MINICAMS

operators

1-2 Sample

Collection

Technicians

Target HD/L HD/L HD/L HD/L

Agent

i Loweat HD/L 0.00075 lID: 2rig lID: 2rig I1D: .]gmg/m3

Level of rag/m3 L: 20 ng L : 20 ng L : .09mg/m3

Detection CG/PS/CHCI3 - 0.025

ppm

Action FID: 0.003 I-ID: 0.003 rag/m3 HD: 0.003 rag/m3 HI): .18 rag/m3

Level rag/m3 L : 0.003 rag/m3 L : 0.003 mg/m3 L : .09mg/m3
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Data Evaluation

performance of the MINICAMS/KTAP is monitored daily. Each day a challenge is made to the
M/NICAMS/KTAP using a standard ofimown concentration. The standard is made up to reflect the

I TWA level for the agent being monitored. The area, peak height, retention time, peak width and

injection size and the name of the technician are recorded on a log sheet.

Control Samples

The MTNICA/vlS/RTAP is challenged daily with standard solutions of chemical agents at

concentrations which will give readings of one TWA shall be made when the instrument is

functioning properly.

A MINqCAMS/R.TAP sample is defined as _e volume of air, which is sampled during one

automatic cycle of the instrument for the agent being monitored. To prepare a challenge sample for

the MEqlCAMS/R.TAP, a known volume of a standard dilute'chemical agent is injected into the

sample inlet.

Quality Control of Agent Sample Lines

All anent sample lines will be challenged at least weekly with chemical agent to verify that their

transmission efficiency remains high and is documented. A calibrated IvlTN1CAMS/KTAP as the

detector will be used to test the sample line. Prior to testing the sample line, the MINICAMS/R.TAP

tl be challenged so that the transmission efficiency of the sample line may be determined directly

iking levels me the same _ those normally used for daily challenges. All injections will be at the

sample collection end of the sample line.

A record of the test date, time, and result will he maintained for each sample line. This record will

be maintained at the monitoring station to which the sample line is connected.

Agent Challenge Log Sheet

All challenges of chemical agent monitors with agent will be recorded on an agent challenge log

sheet.

b) Confirmation/Flistorical. Historical air samples may be collected over several hours, as in

background samples or a few minutes, as in soil sample headspaoe. Also, they can be collected on a

daily basis or periodically.

DAA/vIS sampling stations that will he located along the perimeter of the excavation point will

collect samples to confirm real time alarms for H and L. These will also provide historical records.

DAAMS analysis consists of sampling stations, solid sorbent robes, and a modified GC. At each
DAAMS station, a vacuum pump will be used to continuously draw air through the DAA/vI$ tube at

a controlled flow rate. After the required time (per Monitoring Branch QC Plan and lOP # MT 10),

the D._L.A/VlS tube will be collected and transported to the R.TAPIMEAP or, when necessary, the

_osorEC laboratory for sample analysis using a GC The tube is a then heated _md trapped chemical
bed from the DAA_MS tube. Nitrogen is forced through the tube to carry the desorbed

chemical agent into a capillary column for chromatographic separation. The separated chemical
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; elute into the detector, where they will be identified and quantified.

tlon

Notify the On-Site Safety Officer at DDMT of any result above the 8-hour time weighted average

(TWA), Airborne Exposure Level (AEL).

Air Sampling Records.

Maintain copies of all personnel air sampling results for inclusion in employee medical records.

Maintain all sampling records IAW AR 40-5 and 29 CFR 1910.120 requirements.

e) Soil Headspace Monitoring. Setups for soil headspaee monitoring shall consist of dual

DAAMS tubes for Mustard and Lewisite agents. _

For temperatures in excess of 80 degrees Fahrenheit:

1).Place the sample in direct sunlight.

2) Insert the soil temperature probe into the soil.

3) Observe the sample until the internal temperature reaches 80 degrees Fahrenheit.

Wait 15 minutes, and then collect the sample in the normal fashion, as described below.

For temperatures below 80 degrees Fahrenheit:

I) Place the sample in direct sunlight or a heater box, and turn the box on.

2) Insert the soil temperature probe into the soil.

3) Observe the sample until the internal temperature reaches 80 degrees Fahrenheit.

4) Wait 15 minutes, and then collect the sample in the normal fashion, as described below.

See MT-IO attached as Appendix for Set up procedures.

Notification.

Notify the On-Site Safety Officer of any result above the 8-hour time TWA, AEL.

Air Sampling Records.

Maintain copies of all personnel air sampling results for inclusion in employee medical records.

Maintain all sampling records lAW AR 40-5 and 29 CFR 1910.120 requiremems.

Personal Monitoring. If required, personal air sampling will be used for confirmation

monitoring for personnel entering into the exclusion zone or work zone. Each person is fitted with
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portable sampling pumps. Each pump is set with two - four DAAMS tubes to monitor for Mustard

Qo d Lewisite agents. DAAMS tubes are positioned within the personnel's breathing zone. Personal

nitoring pumps are run for a maximum of eight hours and a minimum of one hour and fifteen

minutes per day. Flow rates for personal pumps are determined in accordance with the internal

operating procedures used by the Monitoring Branch personnel. Personal air sample results are legal

documentation of worker exposure, and require special attention to calibration, filling out of forms,

and chain of custody. The records shall be kept lAW the requirements outlined in AR 40-5,

Preventive Medicine, for Government personnel, and IAW the requirements in 29 CFR 1910.120,

Hazardous Waste Operations and Emergency Response, for contractor and Oovemmetu personnel.

See MT-10 attached as Appendix for Set up procedures.

Notification.

Notify the On-Site Safety Officer at DDMT of any result above the 8-hour time weighted average

(TWA), Airborne Exposure Level (AEL).

Air Sampling Records.

Maintain copies of all personnel air sampling remits for inclusion in employee medical records.

Maintain all sampling records lAW AR 40-5 and 29 CFR 1910.120 requirements

3.3 Historical Records. Monitoring branch.technicians shall maintain the electronic database for

all samples collected with DAAMS tubes. Records of MINICAMS and RTAP analyses, the flow

_libratinns branch personnel will also maintain challenges of the MINICAMS and RTAP.
onitoring branch personnel shall be responsible for certifying that moo toring operations are

conducted according to this plan or the site-specific QC plan. The contractor will obtain the

sampling analyses documents (if any) the off-site laboratory will prepare in support of the DDMT

project

3.4 Quality Centrol. At least two QP samples shall be nm daily for each type of analysis

performed. A 1.0 TWA QP sample shall be run every 20 samples on the DAtuMS system and a

minimum of every four hours on the MINICAMS and RTAP monitors.

3.5 Monitoring Contingency. In the event of unforeseen circumstances, the Monitoring group will

notify, the On-Site Safety Officer to briefly halt operations in order to catch up in the analysis of

fteld samples.



327 320

APPENDIX A

SITE MONITORING PROCEDURES USING DAAMS TUBES

AND

THE REAL TIME ANALYTICAL PLATFORM (RTAP)



Title:

Division:

Branch:

Building/Area:

327 321

Internal Operating Procedure: Operations Directorate

Monitoring Branch

Site Monitoring Procedures Using DAAMS tubes and the Real Time

Analytical Platform (RTAP)

Chemical Operations

Monitoring Branch

In vicinity ofE3346 and other areas nationwide

This internal operating procedure covers operations, methods and procedures of a general nsmre not

covered by a standing operating procedure. This procedure will be effective until rescinded or

superseded.

' Changes to this procedure will be accomplished by submission of revislons or amendments for

approval.

Approved by:

K. Maguire

Monitoring Team

F. G. Lattin

Chief, Monitoring Branch

Date:

lOP Number:

Revision Number:

Prepared by:

Approved by:

April 8, 1997

MT-10

0

K. Maguire
X8428

F. G. Lattin

X4479

N. Snyder

X 4623
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Title: Site Monitoring Procedures using DA.A/vlS Tubes and the Real Time Analytical

Platform

Operator's Statement: I have read, or have had read to me the procedures in this lOP I, by my

signature below, indicate that 1 thoroughly understand and agree to abide by these instructions.

Signature Date Si_,nature Date

• Supervisor's Statement: 1 have personally reviewed this I0P and, to the best of my knowledge,

believe tha_ the information Usted herein is correct.

Supervisor:
F. G. Latfin

Date:

13
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REAL TIME ANALYTICAL pLATFORM

General Information. For responsibilitias, general safety requirements, first aid,

decontamination, disposal, and emergency procedures refer to ERDECR 395-15. For hazards

(general or specific) see the Material Safety Data Sheets (MSDS) at the site to be monitored.

Equipment Required:

Real T_e Analytical Platform equipped with:

Gas chromatograph/dual flame photometric detector and/or GC/ECD

Dynatherm ACEM 900
heated vapor sample lines-(2 - each of 120 feet)

Fume hood

hydrogen and nitrogen/air generator

safety equipment
ChemStafion with software

Vacuum pump and vacuum interface

DAAMS Tubes

Sampling Pump
Calibrated Flow Meter

PC with Tag Program
liP Combo Standard & Lewisite (when necessary)

Syringes and spiking block

Tubing
Gemini Dual Port Sampler

Distilled, deionized water

Detailed Procedures:

Departure to Site:

1. Ensure all loose items are secured.

2. Ensure that paper trays for all printers are filled.

E th t th 1 b 1 print r is filled_. Nsure a e a e e .

4.

5.

Start up and check fuel level of power generators.

Check Daily Challenges mad printouts to ensure instruments and data ate within operating

specifications.

6. Cellular Phone in RTAP

14
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7. Check oil level prior to starting

Initial Site Set-Up: DAAMS Tubes

1. Remove DAAMS tubes from the protective can-iers. Inspect tubes to ensure there are no

chipped ends or cracks. Do not use damaged tubes.

2. Write DAAMS tube numbers on upper right hand corner of the sample tag. NOTE:

When using dual tubes the lowest numbered tube is listed first, with the second tube

being listed below the first (See Figure 1). The lowest numbered DAAMS tube will be

analyze( by the chemists first, once the sampled is received.

Figure I. Field TagBldg. No. 1st Tube No

4,

5.

6.

7.

Date 2nd Tube No.

Flow Rate
lstTube 2ndTube

O flow rates a/e required
before sBrnptes are placed
adjust flow with Gemini)

Sample ID Flow Rate
1st Tube. 2raftTube

(3 flow r_tes are required
after samples m'e picked
DO NOT ADJUST FLOWS)

Tim: On Time Off

Check sampling pumps for proper sampling time (4 hours for perimeter sampling and 2

hours for personnel monitoring). Check that the harness is attached and that the Gemini

Dual Port Samplers are connected.

Connect the downstream end of the tygon tubing harness to the air monitoring pump.

Connect the GLASS WOOL side of the DA_'MS tube to the Gemini Dual Port Sampler

(Gemini). Two DAAMS robes will be used concurrently during the monitoring

procedure. The analysis of the DAAMS tube during desorption is a one-shot occurrence.

If the desothed sample is not analyzed as anticipated, the sample cannot be recovered.

Therefore, a second tube is used as a backup.

Attach a Gemini to the sampling pump.

Usina a calibrated flowmeter, adjust the flows through the DAAMS tubes by adjusting

the set screws on the Gemini to the required rates. Take three (3) readings with the

calibrator If the third reading is within 10 percent of the first two readings record the

flow rates on the sample tag as indicated in Figure 1. Flow rates for specific sampling

procedures _re shown in Table I.
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Table 1. MONITORING
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FLOW AND SAMPLE RATES

:Pump

Sample Flow Rates
Time

30 rain. 500 mls/min.

30 rain. 500 mls/min.

30 min. 500 mls/mm.

1 hour 250 mls/min.

Sample Type• _ . Descnptton_andPPreparatton =Procedures Prtor to
- __ I ,Sampling ........

IX Items (small) Size should be limited to less than 3' x 3' x 3'

Soil Samples Sample jar of sod shall be doubled bagged. Dual tubes
shall be run on all soil samples.

TAP Clothing TAP clothing shall be double-bagged and sealed.

IX Items (large) Items shall be larger than 3 x 3 x 3 feet. Items should

be placed on a pallet 0.nd wrapped in plastic. For

extremely large items 2 samples should be taken on the
items.

, Duul; DAAzMS_Thb_ SRUll be ,Us _d] f0 gall Mdnit o/ing_I_ist ed:Below ]

Personnel Monitors shall be placed on the persoh with the 2 2 hours 200 mls/min.

Monitoring DAAMS tubes appro:dmstely 30 cm from the breathing
zone of the individual.

2 hours 200 mls/min.Perimeter

Monitoring for

Clean+up Sites
Area/Perimeter

Monitoring

A minimum of 4 postlaons shall be set up. First

position shall be located at the point source. Dual tubes
shah be used for all positions.

Area shall be monitored for 4 or 8 hours. A minimum

of three positions shall be set up. Pumps can be set to
run for 4 or 8 hours.

4 hours

8 hant_

100 mls/min.

50 mls/min.

8.

9,

10.

ll.

Locate and secure the pump on the area to be monitored so that it cannot be knocked over

or entangled with personnel or equipmem. Place perimeter stands (Positiom A through

D) Place the appropriate pumps on the stands and set up personnel monitors (See section

on Personnel Monitoring with DAAMS Tubes). (All perimeter pumps and stands should

be labeled A through D to avoid confusion prior to placement.)

All information must be recorded in the TAG program and on the tag itsel£ The

information will depend on what type of monitoring is required Enter information into

the TAG program, print out tag and associated document and label sample. The program

will prompt the user for appropriate information that must be included on the sample tag.

Fill out flow sheet with position ID. Enter the tube numbers in the space labeled tubes

and record the flow rates taken.

when operations start, turn on the pump to start the sample and write the starting time on

the field tag.
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Initial Set Up: Background Monitoring with DAAMS Tubes

] Outdoors: Assess the area and set up a minimum of three positions, (more if deemed

necessary) Positions should be approximately 12 - 20 feet apart and set uP

approximately 50 feet down wind from the source to be monitoi-ed.

2. Indoors: Assess the area and set up a minimum of two positions, (more if deemed

necessary). For extremely small areas (10' x 10' or less), set up one position using dual

tubes.

3. Refer to DA.AMS tube set up, Steps 1-7, as applicable.

4. Fill out flow sheet with position I:t9. Enter the tube numbers in the space labeled tubes

and record the flow rates taken.

5. Repeat steps 1-4 as appropriate throughout the dal). Ensure that a set of perimeter

monitors is always ready since background/perimeter monitors are exchanged every fours

hours.

Initial Set Up: Personnel Monitoring with DAAMS Tubes

Personal air sampling will be used for both first entry and quarterly period sampling

requirements. Personal air sample results are legal documentation of worker exposure, and

require special attention to calibration and the chain of custody. Personal air sampling results

which ate positive will be forwarded to the site safety officer.

1. Refer to DAAMS tube set up, Steps 1-10, as applicable.

2. Secure the pump to the outside of the employee's clothing using a belt. Situate the pump

as comfortably as possible withou_ being entangled with the worker's clothing or nearby

equipment.

3 DAAIvlS tubes should be located whhin approximately 30 centimeters of the employee's

pose.

4. Observe the pump for approximately three minutes to ensure it is working correctly.

Advise the wearer that under no circumstances are they to turn the pump on or off.

Wearers shall notify momtorlng personnel should any situation arise that requires

removal or adjustment of the pump, or if pump stops.

5 Record Air Pump Calibration Flow Rates on the flow sheet using the last four digits of

the monitored individual' s SSN The last four digits are used as the ID. Enter the tube

numbers in the space labeled tubes and record the flow rates taken.
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6. Repeat steps 1-5 as appropriate throughout the day. Ensure that a set of personnel

monitors is always ready since personnel monitors are exchanged every two hours.

Initial Start Up: RTAP

1.

2.

3.

4,

5.

6.

Uncoil and emplaee heated sampling line.

Check gasoline generators used to heat sampling line for oil and fuel level.

Heat lines by connecting electrical power cords into the portable generators or heat while

still on shore power.

Upon entering the RTAP, vedfy there is (shore) power going to the instruments.

If yas, go on to Step 6.

If an, check the circuit breakers on the wall just behind the drivers seat in the analytical

portion of tb.e truck. Ifthere is a tripped breakei', STOP. Turn the GCs off (on the

lower right side near the back). Next turn offthe Hydrogen and Nitrogen generators - to

prevent blowing internal fuses. Turn offall extraneous utilities, i.e. heated sample lines,

overhead air vent, vacuum pump, hood, air conditioners/heaters, computer monitors and

printers. Leave the hard drive on. VERIFY that the system is drawing 10 amps or less.

Flip the breaker, and proceed to turn the above mentioned back on as needed. If the gas

generators do not respond immediate, adjust the Electronic Pressure Control (EPC)

accordingly.

For running off internal generators, initiate the following:

(a) Start the supplemental power generators, and let them warm Ul_ for about 10

minutes.

fo) Turn off extraneous utilities, i.e. heated sample lines, overhead air vent, vacuum

pump, hood, air conditioners/heaters, computer monitors and, in this ease, GC

ovens,

(c)

(d)

(e)

Make sure that the system is BELOW 10 amps on the master power control panel

BEFORE you unplug the vehicle from shore power. (Let the instruments run off

one generator and the .utilities run off of the other generator.)

Unplug the shore power cord from the RTAP's external outlet and turn on the

utilities necessary.

The heated sample line that is directly hooked up to the analytical equipment may

be plugged in on the instrument side of the KTAP in any outlet marked "A". Any

other heated sample line that needs to be used should be plugged in on the utility

side (in any outlet marked "B") of the KTAP during initial heating. DO NOT

plug two unheated sample lines into the same outlet, they will trip the breaker.
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7.

8.

327 328

Depending on length, when a line is first plugged in, it will draw 10-15 amps to

beat up, then level out &round 7 amps. Each outlet can only hold a max of 15

amps. Tbarefore, two already beated sample lines can be accommodated by one

outlet.

Conduct an initial (morning) RTAP challenge (using a DAAMS Tube/GC). Cbeck to see

if the system is ready, the flame is lit and the ChemStat'on's in 'Ready" status.

(a) Run a blank (this can be done while the generators warm up). If the blank is

normal (clear), spike the fast flow tube with 4_1 of agent standard (lip Combo)
and run the DAAMS tube. Record usage on the Usage Record (Attachmem 1).

Record QP results on the Monitoring Data Record (Attachment 2).

(b) if the challenge passes, the GC system is ready to begin sampling.

(c) /fthe challenge does not pass, repeat the challenge. If the second challenge fails,

per the Monitoring Branch Quality Control (QC) Plan, recalibrate or troubleshoot

(sea system manual). Record standard usage on the agent usage record

(Attachment 1). Record QP results on the Monitoring Data Record (Attachment

2).
Conduct the initial (morning) RTAP cballenge using a Heated Sampling Line. Cbeck to

see if the system is ready, the flame is lit and the CliemStation is in "READY" status.

(a) Run a blank (this can be done while the generators warm up). ffthe blank is

clear, spike the fast flow tube with 4ral of stsndard (HP Combo) and run the
DAAMS tube. Record standard usage on the agent usage record (Attachment 1).

Record results on the Monitoring Data Record (Attachment 2).

(b) ffthe challenge does not pass, repeat the challenge, ffthe second challenge fails,

per the Monitoring Branch QC Plan, stop and recalibrate and/or troubleshoot the

problem. Record standard usage on the agent usage record (Attachment 1).
Record results on the Monitoring Data Record (Attachment 2).

(c) If the challenge passes, challenge the heated sample line. Plug in line(s) and let

them heat for at least 30 minutes (60 minutes in cold weather).

(d) Stretch the line out so that it is not coiled while it is heating. Make sure that there

is a filter on the end BEFORE turning on the vacuum pump.

(e) Make sure that the line is connected to the vacuum interface BEFORE msking a

challenge shot.

(0 After all challenges are successful, create a directory in the ChemStafion. On the

main menu screen, go into "Run Control" and then to "Sample Info" to enter your

name, the project, etc. This should be updated every day. Record any
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troubleshooting or changes to the GC configuration on the GC Preventive

Maintenance Log (Attachment 3).

329

(g) Run a blank through the heated sample llne and compare it to the "tube only"

blank [see Step (a)]. The line challenge shows the kind of background that may

be present in the line and in the air.

(h) 11"no peak appears in the retention time widow for the agent of interest, challenge

the line. If a peak does appear in the retention time widow for the agent, further

blanks may be necessary at the discretion of the operator•

(i)

O)

To challenge the line, press the "START" button on the Dynatherm and shoot 4

pl of liP Combo into the end of the heated sample line. Make sure that the

external sample is set for-the appropriate sample time. Record standard usage

on the agent usage record (Attachment 1). Record results on the Monitoring Data

Record (Attachment 2).

If the line challenge passes, the system is ready to begin real time sampling. If the

line challenge does not pass, check the firings and the vacuum flow futers. Also
check to see if the vacuum is on, the vacuum interface filter is clean, the heated

sampling lines are hot and the fittings are tight. Repeat the challenge. If the

second challenge fails, per the Monitoring Branch QC Plan, troubleshoot the

problem. (Since a successful challenge has already been run on the tube, the

heated sample line, and not the GC, maybe the problem.)

Initial Set Up: DAA_'IS Monitoring of Bulk Material

2.

Remove DAAMS tubes from the protective carriers. Inspect tubes to ensure there are no

chipped ends or cracks. Do not use damaged tubes.

Write DAAMS tube numbers on upper right hand comer of the sample tag. NOTE:

When using dual tubes the lowest numbered tube is listed fn-st, with the second tube

being listed below the first (See Figure 1). The lowest numbered DAAMS tube will be

analyzed by the chemists, first, once the sampled is received•

2,

4.

Connect the downstream end of the tygon tubing harness to an air monitoring pump•

Connect the GLASS WOOL side of the D.AlAMS tube to the Gemini Dual Pert Sampler

(Gemini). Two DAAMS tubes will be used concurrently during the monitoring

procedure. The analysis of the DA.AMS tube during desorption is a one-shot occurrence.

If the desorbed sample is not analyzed as anticipated, the sample cannot be recovered.

Therefore, a second tube is used as a backup or for confirmation.

5 Attach a Gemini to the sampling pump.

6• Using a calibrated fiowmeter, adjust the flows through the DAAMS robes by adjusting

the set screws on the Gemini to the required rates. Take three (3) readings with the
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7.

8.

calibrator. It"the third reading is wirhin 10 percent of the first two readings record the

flow rates on the sample tag as indicated in Figure 1. Flow rates for specific sampling

procedures are shown in Table 1.

Insert flit end of DAAMS robe through all layers of wrapping material and clear of

obstructions or liquid submersion. Do not insert tube into liquid or soils, if liquid is

drawn onto tube, stop the sample, get new tubes and start over.

Turn on the pump to start the sample and write the staging time on the field tag.

Monitoring with BA.AMS Tubes
1. Periodically check tubes to ensure connections and flow rates are stable. The amount of

time for Monitoring will depend on the type of monitoring conducted (See Table 1).

Perform any maintenance, repalr_nd cleaning as required. Maintain the worksite,

including the interior of the RTAP, to ensure that all surfaces are clean and dirt/dust free.

2. Before disconnecting the DA_MS tubes samples'from the tygon harness:

3.

4_

5.

(a) Write the time the sample finished on the field tag

(b) Verify that the DAAMS tube numbers are written on the upper-right hand comer

of the sample tag

(c) Verify that the DAAMS tube numbers match the numbers written on the sample

tag

(d) Verify that the identification number for the sample is written on the sample tag

and the actual sample (use permanent marker when marking the item being

sampled). For personnel monitoring the last 4 digits of their SSN is used for ID.

(e) Take three readings using a calibrated flowmeter for each DAAMS tube used

during the sampling process and record the flows on the field tag. DO NOT

make any adjustment to the flow rates.

Remove the DAAMS tube from the Gemini and place the frit end into the protective

carrier first. Replace the cap.

Log samples into the Tag program and record flow information. Technicians will

annotate any sample discrepancies on the scratch log and any flow discrepancies in the

flow sheet. Verify all information is correct and samples are properly identified prior to

the analysis.

Take samples to the RTAP where the chemist will verify receipt and annotate the

scratchlog. Any discrepancies during the analysis will be recorded, by the chemist on the
data sheet. These comments shall be added to the comment section of the database

program.
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6

7,

8:

9.

All data will be collected on the computer in the RTAP, downloaded and added to the

data in Room 188, Building E-3346 (at the Edgowood area) at the end of each momh.

Record the following required information in the appropriate location on the scratchlog,

the personae] roster or the flow log.

Scratch Io_ (a) Location

(b) Sample identification number

(c) Date of sample

(d) Agent(s) being tested for

(e) Type of sample (Background, SOP, TAPCI, etc.

(f) Time ON and OFF for samples '

(g) Point of coatact and extension number

(h) Chain of custody signatures, date & time

Personnel Roster (a) Sample identification number

(b) Date of sample

(e) Agent(s) being tested for

(d) SOP number(s)

(e) Point of contract and extension number

(f) Names of porsonnal present during operauon and SSN

(g) Times (in and out) personnel were presem during

operations

(h) signature ofmciminians setting up SOP

Flgw Record (a) Location

(b) Sample identification number

(c) DAAMS tube number (lowest number listed first)

(d) Flow rates for all tubes prior to sample being mn
(e) Flow rates for all tubes at conclusion on sample run

(f) Comments on any discrepancies concerning robe flows (ie. tubes
cotuammated with din/liquid, tubes broken)

One QP (quality plant) sample per every 20 samples will be collected to ensure that no

tampering or sampling anomalies occur. A QP is a sample spiked with a known

concentration of analyte and analyzed with the field samples. The results ore used tu

validate the performance of the system. Record standard usage on the agent usage record

(Attachment 1). Record QP results on the Monitoring Data Record (Attachment 2).

Sampling tags are generated from a PC database program. The tags are attached to the
carrier of the DAAMS tube and removed by the analyst during the analysis and affixed to

the chromatogram. Tube numbers are written on tag for each sample prior to the

analysis.

! Toxicologicml Agen_ Protective Clo_hlng.
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10. The analytical results are filled out on the data _n_lysis sheet and entered into the

monitoring database.

1 I. Notify the site safety personnel of any result above the g hour time weighted average

(TWA) airborne Exposure Level.

DAAlVlS Tubes Sampling with the RTAP

I. Remain in standby mode until samples ate received. Per Monitoring Branch QC Plan,

for every 10 DAAMS samples, you must run a 4 91 challenge and challenge the

instrument again at the end of the day after the last sample has been run. Record standard

usage on the agent usage record (Attachment 1). Record QP results on the Monitoring

Data Record (ARaclmaem 2).

Real Time Sampling with the RTAP

1. For Real Time sampling, once challenged, the operator may wish to set the Dynatherm

"CYCLE" button to "INFINITE" and "RECYCLE" button to "4 MIN". Once the start

button is pressed - the system continuously runs until stopped by the operator. Per the

QC Plan, the line must be challenged every four hours, with a 4 pl challenge and again

after the last sample at the end of the day. Record standard usage on the agent usage

record (Attachment 1). Record QP results on the Monitoring Data Record (Attachment

2).

Headspace Monitoring for Soil Samples using the RTAP

1. When soil samples are received, plug in the heater box. Verify that soils are identified.

If not, the technician assigns an identification number.

2. Place the soil sample into the heater box (do not place the soil sample bag next to the

light; it will melt.)

3 Heat the soil sample for 10 minutes, then remove the sample and place it in the flame

hood. Turn offthe heater box when all samples are completed.

4.

5.

Allow the sample to off-gas for 10 minutes in the hood, Set up DAAMS robes for 500

mls/min to be used for the headspace sample and record the flow rates.

Insert the DAAMS tubes into the sample bag and sample the soil for 30 minutes.

6

7

8

Remove the DAAMS tubes and tape the hole in the bag,

Record the flows and enter the sample information into the TAG program.

Give the sample, the TAG and data sheets to the RTAP operator for analysis.
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9. Once the sample has been cleared, return the sample to the field team for disposal. It's

very important that no samples should remain in the R.TAP overnight.

Site Shutdown:

1. Collect all perimeter and personnel monitoring samples. Record the flows as required.

Give all samples, tags and data sheets to the RTAP operator.

2, Ensure that there is sufficient gas in the RTAP for the next day's operation• Refuel the

vehicle if necossary. Put all gas receipts in the vehicle maimeaance log. Write the

mileage (odometer reading) on the gas receipt.

5, Complete thefinalRTAP challenge of the day. Record standard usage on the agent

usage record (Attachment 1). Record challenge results on the Monitoring Data Record

(Attachment 2).

4. If shore power is not required, go on to the Final Checks. If shore power is required:

Ca) Turn off extraneous utilities, i.e. heated sample lines, overhead air vent, vacuum

pump, hood, air conditioners/heaters, computer monitors and in this case GC

ovens. Leave appropriate utilities and instruments on.

(b) Make sure that the system is BELOW 10 amps on the master power control•panel

box BEFORE the vehicle is plugged into shore power.

5. Conduct Final Checks:

(a) Turn GC oven back on.

(b) Adjust internal RTAP ambient temperature in relation to outside temperature (if

it's hot outside, turn on AC; if it's cold, turn on heat).

(e) Check vacuum interface filter for dirt and/or replace dust filters on heated

sampling lines if the chromotography suggests a need to do so.

(d) Collect mad store all perimeter stands, heated sampling lines and electrical cords

(e) Ensure that the standards are recapped and placed in the fi'eezer.

(f) Ensure that the agent log (At_achmem 1) is completed for the day.

(g) Ensure that the all Monitoring Data (Attachment 2) are completed and file the

chromatograms for the day in the latest binder.

(h) File scratch logs and data sheets in the appropriate binders
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(i) Set up for the next day:

(1)

(2)

(3)

327 334

Set up perimeter and personnel pumps. Make sure pumps/calibrators are

charging.

Prepare DAAMS tubes sets and field tags

Condition used DA,MvlS tubes

(j) Collect all trash and dispose ofm appropriate containers

(k) Make sure that all doors on the vehicle _re locked (including the cab). Lock all
cabinets and drawers in the RTAP.

(1) Make sure that the eellular"phone is set on charge.

(m) Fill printer *.rays

(n) Make sure that all windows are closed and locked.

(o) Make sure that all heated sample line vacuum pumps are off.

NOTE: All calibration standards must be decontaminated before the RTAP leaves the site

at the end of the operation.

25



327 335

APPENDIX B

OPERATION AND MAINTENANCE PROCEDURES

FOR

MINICAMS MOUNTED IN A MOBILE VEHICLE

26



327

Internal Operating Procedure: Operations Directorate

Monitoring Branch

Title: Operation and Maintenance Procedures for Ivfl_I1CAMS Mounted in a Mobile Vehicle

Division: Chemical Operation_

Branch: Monitoring Branch

Building/Area: E3344 and other areas

This internal operating procedure coversoparations, methods and procedures of a general nature

not covered by a standing operating procedure. This procedure will be effective until rescinded

or superseded.

Changes to this procedure will be accomplished by submission of revisions or amendments for

approval.

Submitted by: Approved by:

F.G, La_in

Date: January 9, 1998

IOP Number: MT-16

Revision Number: 0

Prepared by: T. goseberry
X4479

Approved by: F.G. Lathn
X4479

F. G. Lattin

Chief, Monitonng Branch
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Title: Operation and Maintenance Procedures for IVIINICAMS Mourned in a Mobile Vehicle

Operator's Statement: I have read, or have had read to me the procedures in this lOP. I, by my

signature below, indicate that [ thoroughly understand and agree to abide by these instructions.

Signature Date Sinnature Date

Supervisar's Statement: l have personally reviewed this lOP and, l_ the best of my knowledge,

believe that the information listed herein is correct.

Supervisor: Date:
F. G Lattin
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OPERATION AND MAhNTENANCE PROCEDURES

FOR MhNICAMS MOUNTED IN A MOBI]LE VEHICLE

General Information

The MIN1CAMS can detect GB, GD, VX, XL or HI) at either IDLH, TWA, or ASC

levels. It is an automated gas chromatograph that first collects agent on a solid sorbent and then

thermally desorbs the agent into a separation column for analysis. The compunems elntnig from

the column are detected by a flame-photometric detector or a halogen selective detector which

respond to compounds comaining either phosphorus (i.e., GB, GD and VX'), sulfur (HI)) or

chlorine. Because of the low volatility of VX, a fluorninting filter must be used for the dctection

of VX. The fther converts VX to a more volatile compound (the G-analog of VX), which can be

quantitatively transferred through the sampling and analysis system. XL is derivatized with EDT
at the source. A direct readout, in units of the hazard level, is given on the from panel of the

instrument. The/VlZ'fflCAMS requires envixonmental protection from extreme heat, cold, and

dust to function properly.

The MINICAMS can detect agent in a filter stack, or in ambient air. The M1NICAMS

does not sample continuously because sampling is stopped during the thermal-desorptien step.

The MIN1CAMS sample during 80 to 85 percent of the total cycle time for TWA and ASC

monitoring and 25 percent of the 2-min cycle time for IDLH monitoring. Advanced automatic

agent monitoring instrumentation, such as the MINICAMS, is provided with internal diagnostics

to determine the operability of the system. The MINICAMS software checks various parameters

(e.g., temperatures, flow rates, etc.) to determine whether these parameters are outside preset
limits. If outside these fimits, an error message appears on the front panel, a yellow light flashes,

and a malfunction status signal is sent to the control center.

While operating on generator power, each operating MINICAMS unit shall be calibrated

and challenged with a QP challengebefore deployment to the site and every operational

workday. The first step in this procedure is to verify that the MINICAMS is operating correctly.

Check the display screen to ensure that there are no errors. Page through the readouts and verify

the preset readings are conFectand displaying the expected response and that major parameters

are within correct limits. Appropriate action shall be taken to correct any malfunctions found. In

addition to the daily check of operating parameters made by the operator, sofrware within

M]NICAMS automatically checks and corrects a number of internal parameters every 0.1 see.

These parameters include the temperature of the solid sorbent during sampling and desorption;

and the temperatures of the detector and column The generators should be running and

unplugged from shore power.

After completion of the instrument observation, the instrument shall be calibrated and a

QP challenge shall be made through the heated sampling line. The flow rates shall also be

checked. The results of this QP challenge shall be recorded (see MBFORM-4, attached) as the

first QP challenge of the day. The flow rate checks will he recorded in the Comments section of

the form.
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During a challenge or calibration operation, a QC standard solution of the agent of

interest is injected into the heated sampling line. The concentration of the standard solution shall

he such that the injection comains 1.0 + 10% TWA, ASC, or IDLH of the agent depending on

the hazard level the Ivl/NICAMS is programmed to detect. Proceed to calibrate the MINICAMS

unit. After calibration is completed, rechallenge the instrument with a QP sample to verify the

calibration. If the QP response is not within + 25% of the target concentration, verify that the

instrument is operating correctly, make any necessary adjustments, and rechallenge or recalibrate

the instrument. Should a successive QP for that day fail to meet the ± 25% criteria, rechallenge

the unit. If acceptable, the unit is in control, if not, it must be recaLibrated and the above

procedures applied. See exception paragraph 4.8.2.3. ofthe Monitoring Branch QC Plan. If the

heated sampling line is used for XL, prior to calibration, a conditioning injection is needed due

to the EDT coating.

The MIN1CAMS unit shall be calibrated according to the instructions given in the

instrument manual. Calibration information is printed out on the "hard copy" printout from the

MTNTCAMS.

Reeertifieation of Existing Instruments.

lnswuments that have undergone extensive repair or have stood idle for longer than six

(6) months require reeertifieation. Such instruments will be recertified by calibrating the

instrument lAW manufacturing requirements [fall the responses fall between 0.75 and 1.25

TWA the instrument is considered to be calibrated and in control. If the four readings are not

within the above window, reealibrate and repeat the above. If the instrument is still not within

acceptable results, rerun P&A data.

Real-Time Monitoring.

The MINICAMS system is currently installed in all RTAPs used for real time monitoring

at various sites throughout the Continental United States.

MINICAMS Monitoring Concept.

TO provide real time chemical agent exposure information to site workers involved in

remadiatio n oparations. Each system is challenged and recalibratad, if necessary, at the

beginning of each operational day. Continuous monitoring is achieved through the use of a

heated sampling line. The sample is drawn through the line into the MINICAMS units which

desorbs and analyzes the sample during the 2 minute cycle time. The data collected from each

MTN'ICAMS are stored on a floppy disk and/or on a hard copy printout. This serves as a

historical record of (no) agent release.

Data Evaluation.

Definition of the Presence of Chemical Agent.
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lOP Numbex: MT-18
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The performance of the MINICAMS is monitored on a daily basis by a member of the

sampling team. Each workday a I TWA challenge is made to the MIN1CAMS using a standard
of known concentration to assure that theIvflNICAMS is operating correctly. Injection and

calibration information is printed out on a hard copy which records the date, area, peak height,

retention time, peak width, and injection size This hard copy is initialed by the operator.

Hard copy reports from MINICAMS which use the "MINI-LINK" system will contain

copies of the chromatographs and other pertinent information in addition to all the injection and
calibration information listed above.

During mobile operations, chemical agent is defined as present if detected by the

MTNICAMS in a concentration greater than or equal to the 1 TWA level for three consecutive

cycles.

Control Samples.

The MINICAMS is challenged daily with standard solutions of chamical agent at

concentrations which will give readings of 1 TWA, when the instrument is functioning properly.

A MINICAMS sample is defined as the volume of air which is sampled during one

automatic cycle of the instrument for the agent being monitored. To prepare a challenge sample

for a MINICAMS, a known volume of standard dilute chemical agent see (Table No 3,

paragraph 4.21, of the Monitoring Branch QC Plan) is injected into the heated sampling line

during the sample period of the MINICAMS cycle. MINICAMS in the V'X mode will have

injections made at the fluoride conversion pad.

A record of the test date, time, flow rate and result will be maintained for each sample

line (see MBFORM--4 attached to this lOP). Flow rate checks will be recorded in the
"Comments" section of the form. This record will be maintained in the RTAP in which

MaTfflCAMS and the sample line is connected or in a safe and secure location that is easily

accessible. The data are transported back to the Monitoring Branch for final documentation

review and storage.

Hard Copy Printout.

All challenges of chemical agent monitors will be recorded on the hard copy printout.

This hard copy printout mad the strip chart records printout (where available) will be annotated

with the pertinent information and initialed by the operator. Pertinent information for all

challenges for operations which require more than one daily agent challenge will be printed out

on hard copy. The data are also stored on the hard drive of the MINICAMS computer and are

archived for subsequent storage.

Minimum Preventive Maintenance Procedures.

When challenging an instrument:
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a. Verify that the unit is in the correct agent and concentration mode.

b. verify that the unit is in the run (not calibrate) mode.

c. Verify that the recorder power switch is on (if applicable).

d. Verify that the alar m lamp, and ham coma on when the MIN1CAMS is challenged.

e. Verify that no error message appears on the display.

f. Verify that each compressed-gas cylinder contains at least 100 psig. If not, change the

cylinder. If monitoring for XL, verify that the EDT is at 30 psi.

g Check the amount of printer paper retraining. Replenish, if necessary.

As Needed:

a. Replace the Pre-Consentrator Tube (PCT) weekly.

b. Check the external gas lines and firings for leaks.

c. Measure the sample flow through the PCT before deployment and daily at the sampling site

before and atRer calibration. It should be correct for the sampling application. Adjust the flow

rate if necessary. Flow rates will be recorded on the Comments section of QC form

(MBFORM-4) attached.

Instrument Certification.

The instrument shall be accorded certification if the pooled challenge results meet the

following criteria. For Class I methods and monitors, at least 95% of challenges fail within

+25% of the TWA value.

32
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30 January 1998

MEMORANDUM FOR
commander, U.S. Army Technical Escort Unit,

ATTN: SMCTE-0P, Mr. Talley, Aberdeen Proving
Ground, M_D 21010-5423

SUBJECT: Scope of Work for Technical Escort Service at Defense
Depot, Memphis, Tennessee

i. The U.S. A/T_y Engineering and Support Center, Huntsville

(USAESCH), requests that Technical Escort Unit (TEU) provide the
following support:

a. Prepare and submit an operation plan in draft form by

6 March 1998, for continuous monitoring operations.

b. Provide personnel and equipment to conduct real-time

monitoring for chemical warfare material {CWM) at the drill site
hole.

c. Provide qualified person and equipment to bperate D2PC
and weather pack.

d. Provide technical assistance and advice to USAESCE

contractors during drilling operations to mitigate further
of hazards.

spread

e. Provide a single round container and associated tools and

packing materials for two meters of your team to assess and

package any chemical agent identification set vials or CW_ that

occur during the drilling operation.

f. Provide documentation =hat all on-site TED personnel have

received training and a medical examination in accordance with
Safety and Eealth Plan.

2. Prepare and submit an after-action report to this office

within 14 working days of project completion.

3. It is requested that you submit a cost estimate for this

project to this office within 14 working days of receipt of this
letter.
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CBHNC-OC-DC

SUBJECT: Scope of Work for

Depot, Memphis, Tennessee

30 January 1998

Technical _scort Service at DefeDse

4. The project is scheduled to commence on or about

30 March 1998, and will continue for approximately one to _wo

weeks. The require/aent for TEU is expected to last the duration
of the project.

5. If you have any questions pertaining to this request, please

contact Mr. Steve Dunn, Project Manager,. at 205-895-1144, or
DSN 760-1144.

FOR THE DIR£CTOR OF ORDNA/_CE

A/_D EXPLOSIVES TE/KM:

ROBERT NORE, F.E.

Manager, Design Center for

Ordnance and Explosives Team

2
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U,S, ARMy TECHNICAL ESCORT UNIT

STANDARD OPERATING PROCEDURE FOR:

OPERATION: MINICAMS e

ORGANIZATION SYMBOL: SCBTE-MAT

SOP NUMBER: TU-0O00-Mo015

PREPARED BY:

Andrew LI Wolf

DATE: 17 FeJ3ruary 199_,

TITLE; Chemist

REVIEWED BY:

JBck Lowl_ry

CONCURRENCE:

OFFICE SIGNATURE

TEU S-4

C'apt, Forte War_

TEU S-3

DBlys Tslley

TEU S-_

EUoon Miller

TITLE: Phyoical Science TeCb.

TITLE

S-4

S-3

Adjutant

APPROVAL;

Douglas J. Norton
LTC. CM

Cornmendlpg

DATE

i
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STANDING Or_'_TING PROO_.n UR]_
Mn_ac_

SOP N0. TU_000-M-0J__

SUPERY'/S_R'S STAT-EM)_qIT: I bavc pc_y n:vicwcd this SOP zmd _ the best of my
k:_wie(Igc _lieve (_t (1_ inbm_io: liszt I_'_iu is corrccL. I, by my si_.--'c mest

d_ opc_ who have si_cd this SOP kevc rcc_ved the _uJ_d insa'ucLion. I undc_tand
and am f'a,lly capablc of perf_rmlng my respo_'bilir_es.

SIC-_ATURE DATE SIGNATUR£ DATE

i •

ii
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STANDING OPERATING PRO_'EDURES

MI[NICAMSo
SOP No. TU._0-M-0L5

SIONATUP_ DATE SIONATURE DATE

iii
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3.1 STANDARDS.

nS/ttL = TWA Ce_. X (cycle Time - 2) X 1000 ml/min X l/vol thjecmi

3.2 CALI_RA'r]oN.

3,2, I COLD START UP C,_LmRATION

b. Afu:r calibt-aticn iscomplemd a ,25 TWA iDjec_on (1.25 t_l.) mu_ be _ lAW

CQAI_AAM.

c. Challenge aL0.25 TWA sho_dd equal +/- 50% of the .25 TWA limit which is 0.13 -
0.3"7 TWA.

4
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4.1 CHALLENGJNG IN THE FIELD.

42 CHALLF_. GI_G FOR G-SERIES, VX. HD. AND L

a Press the "PAGE" buRon until the main page is displayP.zl

b, Press d_ "PAR.AM" bu_toa und] de lower lef( toner of the LCD is p_b+._.

c. Press d_ "PARAbf" button undl "CF£K" is bl;nt-;qg, press "E/q I"E.R " This is the cb¢c._
mode, mo_ commonly relcrtcd to as t.hc c,hallcngc mode.

d When the word "INJECT" appcai'son the screen, inject th_ d_lut¢ standard.

¢ Wait for the TWA ¢oncantration m appear on "_ LCD. TI_ M/N]CAMS ° f,bo_dd
alal.m The TWA concentration should be bctwt'e_ 0.75 aad t .25.

6
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Chapmt7 - USEOFDILUTE STANDARDS

7.1 STORAGE OF DILLrr_ STANDARDS.

7.2 TRANSPORTATION.

b. Transport RDTE dilum solutions IAW AR 50-6, sec 9-3.

7.3 ACCOUNTABILITY AND CONTROL.

a, Log all dilute stundards c_ a DA Form 191 l.

10



Table 7-I Reco_l of Dr.sL,_cdon

5CBTE-MAT

DATE:

MEMORANDOM FOR RECORD

SUR/ECT:RECORD OF DESTRUCTION
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CUSTODIAN _$5

2.POC for _i_ re;don is the uttdel_-igaed at 5_,,:32.

Andrew Wolf

Chemist

TEU Monitoring Eratmh

11
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7.4 DISPOSITION OF EXCESS/UNUSED DILUTE AGENT SOLUT[ON.

I2



g. t PROTECTIV_ CLOTHING AND EQUIPMENT D_tc_,_ oh= ]¢v¢1 of pro_ctioa
t_ d_¢ sk¢ SOP.

g.2 EMERGENCY ACTION PROCEDU_;:¢





327 365

9.3 GAS USAGE.

b. Round up to whole numbers.
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OPERATO]P.S:
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